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INFORMATION SHEET

FEDERAL TEST METHOD STANDARDS

This Federal Test Method Standard is issued in loose-leaf form to
permit the insertion or removal of new or revised sections and test

methods.

All users of Federal Test Method Standards should keep them up to
date by inserting revised or new sections and test methods as issued and
removing superseded and canceled pages.

New and revised material and cancellations will be issued under
Change Notices which will be numbered consecutively and will bear the
date of issuance. Change Notices should be retained and filed in front
of the Alphabetical Index of the Standard until such time as they ar
superseded by a reissue of the entire Standard.
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CHANGE NOTICE
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NOT CUMULATIVE FED. TEST METHOD STD. NO.
TAINED UNTIL SUCH March 13, 1980
ANDARD IS REVISED CHANGE NOTICE 1

October &, 1982

FEDERAL TEST METHO

STAND

lw]

TEST PROCEDURES FOR PACKAGING MATERIALS

The following changes, which form a part of FEDERAL TEST METHOD STD.

101C, dated March 13, 1980, were approved by the Commissioner, Federal
Supply Service, General Services Administration, for the use of all
Federal agencies:

NO.

Remove:

Add:

Remove:

%)

Section 1, 2, 3, 4, 5 and 6 of March 13, 1980

Sections 1, 2, 3, 4, 5 and 6 of

D

Methods 1003.1, 1004, 2008, 2012, 2018, 2019, 2020,
2021, 2022, 2030, 2032, 2036.1, 2040, 2046. 1. 2050,
2053, 2055, 2058, 2061, 2062, 2063, 2064, 2065, 3022,
3029, 3032, 3033, 4001, 4005, 4009, 4012, 4017, 4020,
4023, 4026, 4032, 4036, 4043, 4045, 4046, 4050, 5003,
5009.1, 5021, 5025, 6013, 6020, 6021 of March 13, 1980
Methods 1003.2, 2065.1, 4046.1, 5009.2.

RETAIN THIS CHANGE AND INSERT BEFORE THE TABLE OF CONTENTS
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CHANGE NOTICES ARE NOT CUMULATIVE
AND SHALL BE RETAINED UNTIL SUCH
TIME AS THE STANDARD IS REVISED

March 13, 1330
CHANGE NOTICE 2

FEDERAL TEST METHOD STANDARD

TEST PROCEDURES FOR PACKAGING MATERIALS

FED. TEST METHOD STD. NO. 101C

September 12, 1983

The following changes, which form a part of FEDERAL TEST METHOD STD.
No. 101C, dated March 13, 1980, were approved by the Assistant Administrator,
Office of Federal Supply and Services, General Services Administration, for
the use of all Federal agencies:

1. Remove from Section 2:
Add to Section 2:

2. Remove from Section 3:
Add to Section 3:
3. Remove from Section 4:
Add to Section 4:
4. Remove from Section §:
Add to Section 5:

Pages 7 through 18 of Change Notice 1
Pages 7 through 18 of Change Notice 2

Pages 19 through 24 of Change Notice 1
Pages 19 through 24 of Change Notice 2

Pages 25 through 32 of Change Notice 1
Pages 25 through 31 of Change Notice 2
and Page 32 of Change Notice |

Pages 33 through 46 of Change Nctice !

Pages 33 through 40 of Change Notice 2,

Page 41 of Change Notice 1, Pages 42

through 46 of Change Notice 2
5. Remove Methods: 1002, 2001, 2003, 2004, 2006, 2008, 2063, 2010,
2011, 2012, 2018, 2020, 2021, 2022, 2023, 2027,
2028, 2029, 2030, 2034, 2039, 2045, 2045, 2047,
2049, 3001, 3002, 3006, 3007, 3009, 301G, 3011,
3013, 3018, 3019, 3021, 3023, 3025, 3025, 3031,
4001, 4005, 4006, 4009, 4010, 4012, 4013, 4014,
4015, 4016, 4017, 4019, 4020, 4023, 4024, 4030,
4032, 4039, 4040, 4041, 4043, 4044, 4045, 5001,
5002, 5003, 5006, 5025, 5026, 5027, 6002, 6004,
6007, 6010, 6011, 6014, 6017, 6018, 6019, 6020,
6021, 6023
Military Interest: Civil Agency Coordinating Activity:
GSA
Custodians:
Army - SM
Navy - AS Preparing Activity:
Air Force - 69 Navy - AS
DOD Project PACK-0735
Review Activities:
Army - GL, MI, AR, ME, MR, EA

Navy - OS, SH, SA, YD
Air Force - 99

User Activities:
Army - AL, CR, AV
Navy - EC, MC, CG

RETAIN THIS CHANGE AND INSERT BEFORE THE TABLE OF CONTENTS

AREA PACK







CHANGE NOTICES ARE NOT CUMULATIVE FED. TEST METHOD STD. NO. 101C
AND SHALL BE RETAINED UNTIL SUCH MARCH 13, 1980
TIME AS THE STANDARD IS REVISED CHANGE NOTICE 3
14 OCTOBER 1988
FEDERAL TEST METHOD STANDARD
TEST PROCEDURES FOR PACKAGING MATERIALS

of FEDERAL TEST METHOD STD. No. 101C,
he Assistant Administrator, Office of

for the use of

The following changes, which form a p
dated March 13, 1980, were approved b
Federal Supply and Services, General Services Administration,
all Federal agencies:

art
yt

1. Remove from Section 2 Pages 9 through 18 of Change Notice 2.
Add to Section 2: Pages 9 through 18 of Change Notice 3.
2 Remove from Section 3 Pages 19 through 24 and Pages 24A, 24B, 24C

and‘é4D of Change Notice 2.

Add to Section 3 Pages 19 through 24 and Pages 24A, 24B and
24C of Change Notice 3 and Page 24D of
Change Notice 2.
3 Remove from Section 4 Pages 25 through 31 of Change Notice 2 and
Page 32 of Change Notice 1.
Add to Section 4: Pages 25 through 31 of Change Notice 3 and
Page 32 of Change Notice 1.
4 Remove from Section 5: Pages 33 through 40 of Change Notice 2,
Page 41 of Change Notice 1 and Pages 42
through 46 of Change Notice 2.
Add to Section 5: Pages 33 through 45 of Change Notice 3 and
Page 46 of Change Notice 2
5. Remove Methods: 1001, 2002, 2005, 2013.1, 2017, 2025, 2033,
2035.1, 2037, 2043, 2044, 2051, 2052, 2054,
2056, 2057 2059 2060 2071 3004 3014.1,
3015.1, 3016, 3017, 3020, 4002 4007.1,
4008, 4011 4018, 4035, 4047, 4048, 4049,
5009.2, 5073, 5015, 5024 and 6022.
Add Methods: 2017.1, 3015.2 and 5009.3.
Military Interest: Civil Agency Coordinating Activity:
GSA
Custodians:
Army - SM Preparing Activity:
Navy - AS Navy - AS
Air Force - 69 DOD Project PACK-0845
Review Activities:
Army - GL, MI, AR, ME, MR, EA
Navy - OS, SH, SA, YD
Air Force - 99
User Activities:
Army - AL, CR, AV
Navy - EC, MC, CG
RETAIN THIS CHANGE AND INSERT BEFORE THE TABLE OF CONTENTS
AMSC N/A AREA PACK

DISTRIBUTION STATEMENT A: distribution is unlimited.

Approved for public release;







FED. TEST METHOD STD. NO. l0l1C
March 13, 1980

CHANGE NOTICE 1
October 8, 1982

FEDERAL TEST METHOD STANDARD
TEST PROCEDURES FOR PACKAGING MATERIALS

This standard is approved by the Commissioner, Federal Supply
Service, General Services Administration for the use of all
Federal agencies.

SECTION 1

1. SCOPE

1.1 This standard covers the general physical and chemical testing

protect items during shipment =ﬂﬂ sto age and for determining the confor-
mance of materials and contalners with the requirements of specifications
used by acquisitioning activities of the United States Government. This

standard was prepared in order to eliminate unnecessary or undesirable

variations in the general testing procedures, and to provide comparable

——a iy re Af +tha Arharantavrdiardina AF A3 EfFfarant maraviala
mCQDULCWCLLI—D AR LT LVIIGLALVLTL LOLLLD VL ULlLJLTLTUL AT LialO.
1.1.1 In case of conflict between the provisions of these methods

and the individual test procedures in specifications for particular
materials, the latter shall take precedence.

1.2 Narwr mathnde and revi
e

innc Tha mathnde in +
Lo HNEW TDeTNllsS and C T

A . 14T WCCuVeOS 4l

-
prepared in looseleaf form for convenience in adding new and revised methods.

1.2.1 Each method is assigned a whole number and when it is necessary
to correct or change an existing method, it is rewritten, a decimal number
~2AdA~3 +2Aa +2ha celhAaT A ;msimliaae . ¥ 4 =l waved ad -Ad +2ha data Atla ~A
duucu v LilT wilvic JLuluucL LU .LLI.U.LLGLC Lllc LCV-Lﬁ.LUI.L, GLLU LLIC uacLc \..ua.uécu.
to the current effective date. For example, if it should be necessary

to rewrite method 2001 on Adhesion of Barrier Materials, dated January

15, 1969, the date would be changed accordingly and the numerical designa-

tion would become 2001.1. The decimal number indicates the first revision.

1.2.2 When referencing a test method in a detail specification or in
another test method, the whole number only, without any decimal number
that may appear in its current numerical de51gnat10n, should be specified,
with the intent that the latest revision in effect on date of invitation
to bid will be used to conduct the test. For example, if the method for

determining Tearing Resistance were currently designated as 2060.2, it
ehnnld ka cnnr-'! finad ac mathnd ')nf\n kit marhad 20A0 2 wnonld ha ||Sed to

Suveau SPTLLALLTU QGO W LuviG &Luuv UuL WLVl LUuUUV el Woudauw ve W

conduct the test.

1.2.3 New, revised, and superseded methods may be obtained from the
source listed for Federal Standardization Documents in Note 2, Section 6.

Supersedes unnumbered page of March 13, 1980



FED. TES

March 13, 1
CHANGE NOTICE 1
October 8, 1982

1.3 Index system.

1.3.1 Numerical index. The first part of the numericai index in
section 2 lists the test methods with the former three digit code in the:
first column, the four digit code, introduced in revision "B" in the
second column, revision "C" in the third columm and the superseding ASTM
standards in the fourth colurm. The second part af the numerical index
lists the test method codes in the reverse order with revision "C'" first
and the former three digit code last. The numerical index allows for
complete numerical cross referencing. Some former methods hawve been

e e Al 1

el el —al .3 [ I T N S |
1tn otner mernQas. New methods have been added

1.3.2 Alphabetical index. In the alphabetical index of section 3,
each method is listed by title, alphabetically. After each title the
new four digit number is listed All test methods. that have been deleted

________ | S, AQMMe a3

or superseded by an ASTM standard are noted.

code allowed for the assignment of codes accordlng to the scopes of the
test methods. The scopes were grouped into the measurements, properties
or chemical analyses of packaging materials. The group index of section

1.3.3 Group index. The introduction of the four digit test method

4, as shown in (a) below, lists the test methods according to group
number and scope. Superseding ASTM standards and titles of the test
methods are noted.

alacedn Pre Y PN tnes ~F

n,n.cusv.u and elastic pxuy!:l.l..l.t:b of materials.
3000 Resistance properties of materials.

4000 General physical properties.

5000 Properties of containers, packages, and packs.
6000 Chemical analyses.

1000 Dimensional measurements.
Ce v
-~

1.3.4 Volume index. A new index has been added (section 5). This
index organizes the test methods into volumes as shown in (a) below.

Each volume deals with specific materials or test objective. All methods
that have been superseded by an ASTM standard are noted.

(a) Volumes:

A. Corrugated paper and paperboard
B. Cushioning materials

Supersedes unnumbered page of March 13, 1980

4




FED. TEST METHOD STD. NO. 101C
March 13, 1980
CHANGE NOTICE 1
October 8, 1982
C. Plastic, rigid, sheet film form
D. General material tests
E. Tapes

17
v

PR S e:]

ume I

~1
UL

1.4 Cross reference to ASTM or TAPPI. Many of the methods in this
standard reference an ASTM standard, Technical Association of Pulp and

Paper Industry (TAPPI) or other federal test methods rather than duplicate
this method. In many cases the test methods in this standard are similar

to, or contain applicable portions of the ASTM or TAPPI methods. (Referenced
or superseding documents shall be those issues in effect on date of the

latest revision to this standard.)

Users of this

cautioned that any variations between the ASTM or

standard must be
TAPPI methods and the

methods contained herein will be resolved in favor of this standard
where tests are being run on Government purchases, unless the ﬁethod has
been noted as being superseded by an ASTM standard.
2. CONTENTS
2.1 The contents of this standard are as follows:
Sections: Page
1. Scope and contents . . . . . .+ 4 o o . . . 3
2. 3-digit number replacements . . . . . . . 7
3. Alphabetical index of test methods . . . . 19
4. Numerical index of test methods. . . . . . 25
5. Volume index of test metheds . . . . « & & 33
6. NOLES & o o o o o o o o o o o o o o o« o 47
Test methods:
In numerical order.
Supersedes unnumbered page of March 13, 1980
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March 13, 1980
CHANGE NOTICE
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FED. TEST METHOD STD. NO. 101C
March 13, 1980

CHANGE NOTICE 2

September 12, 1983

SECTION 2
Cross references of corresponding methods in FED. Test Method Std. No. 101A

and 101B and 101C relative to the old 3 digit number of 101A and to new &4
digit number of 101B and 101C.

Superseding
101A 101B 101C AST™™
Method No. Method No. Method No. Method No.

100 Deleted Deleted
101 Deleted Deleted
102 Deleted Deleted
103 Deleted Deleted
104 Deleted Deleted
105 Deleted Deleted
106 3029 Deleted D 724
107 2048 Deleted
108 Deleted Deleted
109 Deleted Deleted
110 2027 Deleted
111 Deleted Deleted
112 2031 2031
113 Deleted Deleted
114 Deleted Deleted
115 Deleted De leted
116 Deleted Deleted
117 Deleted Deleted
118 Deleted Deleted
119 Deleted Deleted
120 Deleted Deleted
121 Deleted Deleted
122 Deleted Deleted
123 4029 Deleted
124 Deleted : Deleted
125 3021 Deleted
126 6007 Deleted
127 6023 Deleted
128 6003 Deleted
129 6003 Deleted
130 Deleted Deleted
131 4015 Deleted
132 Deleted Deleted
133 4040 Deleted
134 4030 Deleted
135 6004 Deleted
136 Deleted Deleted
137 Deleted Deleted
138 Deleted Deleted
139 Deleted Deleted
140 Deleted Deleted

Supersedes page 7 of October 8, 1982



FED. TEST METHOD STD. NO. 101C

March 13, 1980
CHANGE NOTICE 2
September 12, 1983

SECTION 2 (Continued)

Cross references of corresponding methods in FED. Test Method Std. No. 10l1A

and 101B and 101C relative to the old 3 digit number of 101A and to new &4
digit number of 101B and 101C.

Supersgeding
101A 101B 101C Asiﬁ\
Method No. Method No. Method No. Method No.
141 Deleted Deleted
142 Deleted Deleted
143 Deleted Deleted
144 6010 Deleted
145 Deleted Deleted
146 Deleted De leted
147 Deleted Deleted
148 Deleted Deleted
149 Deleted Deleted
150 Deleted Deleted
151 Deleted Deleted
152 Deleted Deleted
153 Deleted Deleted
154 Deleted Deleted
155 2029 Deleted
156 Deleted Deleted
157 6012 Deleted
158 2049 Deleted
159 Deleted Deleted
160 2001 Deleted
161 Deleted Deleted
162 2004 Deleted
163 3011 Deleted
164 Deleted Deleted
165 2014 Deleted
166 Deleted Deleted
167 3013 Deleted
168 5004 Deleted
169 Deleted Deleted
170 2022 Deleted D 1238
171 Deleted Deleted
172 Deleted Deleted
173 4024 Deleted
174 4019 Deleted
175 Deleted Deleted
176 Deleted Deleted
177 4013 Deleted
178 Deleted De leted
179 Deleted Deleted
180 Deleted Deleted

Supersedes page 8 of October 8, 1982
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FED. TEST METHOD STD. NO. 1

MARCH 13, 1980
CHANGE NOTICE 3

14 OCTORER 1988
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SECTION 2 (Continued)

Cross references of corresponding methods
and 101B and 101C relative to the old 3 di
digit number of 101B and 101C.

in FED. Test Method Std. No. 101A

git number of IUIA and to new &

(@]

(@]

Superseding

101A 101B 101C ASTM
Method No. Method No. Method No. Method No.

181 Deleted Deleted

182 Deleted Deleted

183 2015 20151

184 Deleted Deleted

185 4043 Superseded Cc 177

186 Deleted Deleted

187 3018 Deleted

188 Deleted Deleted

189 Deleted Deieted

190 Deieted Deleted

191 Deleted Deleted

192 3009 Deleted

193 Deleted Deleted

194 Deleted Deleted

195 Deleted Deleted

196 Deleted Deleted

197 Deleted Deleted

158 Deleted Deleted

199 Deleted Deleted

200 Deleted Deleted

201 Deleted Deleted

202 Deleted Deleted

203 6002 Deieted

204 5022 5022 .1

205 5024 Deleted

206 6005 Deleted

207 6006 Deleted

208 5027 Deleted

209 5016 5016.1

210 5017 5017

211 5023 5023

2i2 5012 5012

213 5008 5008.1

214 5005 5005

215 5018 5018

216 5007 5007 .1

2117 5001 Deleted

218 2047 Deleted

219 4002 Deleted

220 4018 Superseded E462, E619

* Comparable test methods; not DOD adopted
Supersedes page 9 of September 12, 1983
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FED. TEST METHOD STD. NO.
MARCH 13, 1980
CHANGE NOTICE 3
14 OCTOBER 1988

101C
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Cross references of corresponding methods in FED. Test Method Std. No. 101A
and 101B and 101C relative to the old 3 digit number of 101A and to new 4
digit number of 101B and 101C.

Superseding

101A 1018 101 ASTM
Method No. Method No Mathod Ng. Method No

221 6017 Deleted

222 4010 Deleted

223 3003 3003

224 2043 Deieted

225 204 Deleted

226 2045 Deleted

227 2044 Superseded *D3953

228 2042 Deleted

229 3008 Deleted

230 2005 Deleted

231 2006 Deleted

232 6018 Deleted

233 3020 Deleted

234 2034 Deleted

235 4014 Deleted

236 5011 5011.1

237 6011 Deleted

238 1007 Deleted

239 5015 Deieted

240 5014 5014

241 5009 5009.2

242 2023 Deleted

243 5013 Deleted

244 2003 Deleted

245 2040 Superseded D 638

246 2038 2038

247 2039 Deleted

248 2037 Deleted**

249 6013 Superseded D 1030

250 2007 2007 .1

251 6019 Deleted

252 5021 Superseded D 1008, D 895

253 6001 Deieted

254 300 Deleted

255 2002 Deleted

256 4006 Deleted

257 4011 Deleted

258 Deleted Deleted

259 2024 2024

260 3015 3015.2

261 3018 Oeleted

* Comparable test methods; not DoD adopted
** Use FED-STD-191, Methods 5100 or 5102
Supersedes page 10 of September 12, 1983



FED. TEST METHOD STD. NO. 101C
MARCH 13, 1980
CHANGE NOTICE 3
14 OCTOBER 1988

SECTION 2 (Continued)

Cross references of corresponding methods in FED. Test Method Std. No. 101A
and 101B and 101C relative to the old 3 digit number of 101A and to new 4
digit number of 101B and 101C.

Superseding

101A 101B 101C ASTM
Method No. Method No. Method No. Method No.

262 3017 Deleted

263 4020 Deleted

264 5026 Deleted

265 2030 Superseded D 3499, D 3500,
D 3501, D 3502,
D 3503

266 3019 Deleted

267 4025 Deleted

268 3024 Deleted

269 3023 Deleted

270 3022 Superseded D 779

27 4037 Deleted

272 4038 Deleted

273 4041 Deleted

274 3025 Deleted

275 4042 Deleted

276 4044 Deleted

277 4045 Superseded D 1003

278 5019 5019.1

279 5020 5020.1

280 4032 Superseded D 1545, D 562

281 4033 Deleted

282 4034 4034

283 4035 Deleted

284 4036 Superseded D 570

285 3027 3027

286 3030 3030.1

287 4001 Superseded *D 4157, *D 4158

288 6009 Deleted

289 4003 Deleted

290 4004 4004

291 4005 Superseded D 1894

292 2008 Superseded F 36

293 2009 Deleted

294 2010 Deleted

295 5003 Superseded D 642

296 2011 Deleted

297 2012 Superseded D 695

298 4007 Deleted

299 3007 Deleted

300 2013 Superseded D 2221

*Comparable test methods; not DOD adopted.

Supersedes page 11 of September 12, 1983
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FED. TEST METHOD STD. NO. 101C
MARCH 13, 1980
CHANGE NOTICE 3
14 OCTOBER 1988

SECTION 2 (Continued)
Cross references of corresponding methods in FED. Test Method Std. No. 101A
and 101B and 101C relative to the old 3 di igit number of 101A and to new 4
digit number of 101B and 101C.
Superseding
101A 1018 i01C ASTM
Method No Method No. Method No. Method No
301 4008 Deleted
302 5006 Deleted
303 4009 Superseded D 1531
304 2016 Deleted
305 3010 Deleted
306 3014 Superseded D 568
307 4012 Superseded D 1310
308 2017 2017.1
309 2018 Superseded D 1098
310 2019 Superseded D 790
31 2020 Superseded D 3499, D 3500,
D 3501, D 3502,
D ‘)Coﬂ
312 2021 Superseded D 1037
313 2025 Deleted
314 5010 Deleted
315 4016 Deleted
3i6 1002 Deleted
317 4017 Superseded *D 87
318 6014 Deleted
319 5025 Superseded D 2016
320 4023 Superseded C 148
321 2032 Superseded D 781
322 4026 Superseded B 117
323 4027 Deleted
324 6020 Superseded D 549
325 4039 Deleted
326 2035 Deleted
327 2036 Superseded *Tappi T 414
328 2046 Superseded D 1004
329 3026 Deleted
330 6021 Superseded A 90
331 6022 Deleted
332 1003 1003.2
333 3031 Deleted
334 Deleted Deleted
335 5002 Deleted
336 Deleted Deleted
337 3002 Deleted
338 3005 3005
335 3006 Deleted

* Comparable test method; not DoD adopted
Supersedes page 12 of September 12, 1983
12



FED. TEST METHOD STD. NO. 101C
MARCH 13, 1980
CHANGE NOTICE 3

8

14 OCTOBER 198

Cross references of corresponding methods in FED. Test Method Std. No. 101A
and 101B and 101C relative to the old 3 digit number of 101A and to new 4
digit number of 101B and 101C.

Superseding

1014 1018 101C ASTM
Method No. Method No Method No Method No

340 2028 Deleted

341 3004 Deleted

342 Deleted Deleted

343 Deieted Deieted

344 4031 4031

345 3028 3028

346 Deleted Deleted

347 4046 4046.1

348 2033 Superseded *D 2808

349 Deleted Deleted
Cross references of corresponding methods in Fed. Test Method Std. No. 101C,
1018 and 101A relative to the new 4 digit number of 1018 and 101C to the old 3
digit number of 101A

Superseding
101C ASTM 101B 101A

Method No. Method No. Method No. Method No.
1001 Deleted 1001 238
1002 Deleted 1002 316
1003.2 1003 332
1004 Superseded D 3652 - -
2001 Deileted 2001 160
2002 Deleted 2002 255
2003 Deleted 2003 244
2004 Deleted 2004 162
2005 Deleted 2005 230
2006 Deleted 2006 231
2007 .1 2007 250
2008 Superseded F 36 2008 292
2005 Deieted 2009 2593
2010 Deleted 2010 204
2011 Deleted 2011 296
2012 Superseded D 695 2012 297
2013.1 Superseded D 2221 2013 300
2014 Deleted 2014 165
2015.1 2015 183
2016 Deleted 2016 304
2017.1 Changed 2017 308
2018 Superseded D 1008 2018 309

* Comparable test method; not DOD adopted
Supersedes page 13 of September 12, 1983
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FED. TEST METHOD STD. NO. 101C
MARCH 13, 1980
CHANGE NOTICE 3
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i4 OCTOBER 1988

SECTION 2 (Continued)
Cross references of corresponding methods in Fed. Test Method Std. No. 101C,
1018 and 101A relative to the new 4 digit number of 101B and 101C to the old 3
digit number of 101A.

Superseding
101C ASTM 1018 107A
Method No. Method No. Method No Method No

2019 Superseded D 790 2019 310
2020 Superseded D 3499, D 3500, 2020 311

D 3501, D 3502,

D 3503
2021 Superseded D 1037 2021 312
2022 Superseded D 1238 2022 170
2023 Deleted 2023 242
2024 2024 259
2025 Deleted 2025 313
2027 Deieted 2027 110
2028 Deleted 2028 340
2029 Deleted 2029 155
2030 Superseded D 3499, D 3500 2030 265

D 3501, D 3502,

D 3503
2031 2031 112
2032 Superseded *Tappi T 803 2032 321
2033 Superseded *D 2808 2033 348
2034 Deleted 2034 234
2035.1 Deleted 2035 326
2036.1 Superseded *Tappi T 414 2036 327
2037 Deleted** 2037 248
2038 2038 246
2035 Deieted 2039 247
2040 Superseded D 638 2040 245
2041 Deleted 2041 225
2042 Deleted 2042 228
2043 Deleted 2043 224
2044 Superseded *D 3953 2044 227
2045 Deleted 2045 226
2046.71 Superseded D 1004 2046 328
2047 Deleted 2047 2i8
2048 Deleted 2048 107
2049 Deleted 2049 158
2050 Superseded D 3330
2051 Superseded D 3889
2052 Deleted
2053 Superseded D 3813
2054 Superseded D 3654
2055 Superseded D 3654
2056 Deleted

* Comparable test method; not DOD adopted
** Use FED-STD-191, Methods 5100 or 5102, as applicable
Supersedes page 14 of September 12, 1983
14



FED. TEST METH
MARCH 13, 1980
CHANGE NOTICE 3
14 OCTOBER 1988
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SECTION 2 (Continued)

Cross references of corresponding methods in Fed. Test Method Std. No. 101C,
1018 and 101A relative to the new & digit number of 101B and 101C to the old 3
digit number of 10iA.
Superseding
101C ASTM 1018 101A
Method No. _ Method No. Method No. Method NO.

2057 Deleted
2058 Superseded D 3662

2055 Deieted

2060 Deleted

2061 Superseded D 3759

2062 Superseded D 3759

2063 Superseded D 3759

2064 Superseded D 3811

2065.1

2071 Deleted

3001 Deleted 3001 254
3002 Deleted 3002 337
3003 3003 223
3004 Deleted 3004 341
3005 3005 338
3006 Deleted 3006 339
3007 Deieted 3007 299
3008 Deleted 3008 229
2009 Deleted 3009 192
3010 Deleted 3010 305
3011 Deleted 3011 163
3013 Deleted 3013 167
3014.1 Superseded 0 568 0141 306
3015.7 Changed 3015 260
3016 Deleted 3016 261
3017 Deleted 3017 262
3018 Deleted 3018 187
3019.1 Deleted 3019 266
3020 Deleted 3020 233
3021 Deleted 3021 125
3022 Supersedged e 779 3022 270
3023 Deleted 3023 ' 269
3024 Deleted 3024 268
3025 Deleted 3025 274
3026 Deleted 3026 329
3027 3027 28%
3028 3028 345
3029 Superseded D 724 3029 106
3030.1 3030 286

Supérsedes page 15 of September 12, 1983
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FED. TEST METHOD STD. NO. 101C
MARCH 13, 1580
CHANGE NOTICE 3
14 QCTOBER 1988
SECTION 2 (Continued)
Cross references of corresponding methods in Fed. Test Method Std. No. 101C,
1018 and 10iA reiative to the new 4 digit number of 101B and 101C to the old 3
digit number of 101A.
Superseding
101C ASTM 1018 101A
Method No. Method No. Method No. Method No.

3031 Deieted 3031 333
3032 Supeseded D 3816
3033 Superseded 0 3833
4001 Superseded *D 4157, *D 4158 4001 287
4002 Deleted 4002 215
4003 Deleted 4003 289
4004 4004 290
4005 Superseded D 1894 4005 291
4006 Deleted 4006 256
4007.1 Deleted 4007 298
4008 Deleted 4008 301
4009 Superseded D 1531 4009 303
4010 Deleted 4010 222
4011 Deleted 4011 257
4012 Superseded D 1310 4012 307
4013 Deleted 4013 177
4014 Delated 4014 235
4015 Deleted 4015 131
4016 Deleted 4015 315
4017 Superseded *D 87 4017 317
4018 Superseded E 462, E 619 4018 220
4015 Deieted 4019 174
4020 Deleted 4020 263
4023 Superseded C 148 4023 320
4024 Deleted 4024 173
4025 Deleted 4025 267
4026 Superseded B 117 4026 322
4027 Deleted 4027 323
4029 Deleted 4029 123
4030 Deleted 4030 134
4031 4031 344
4032 Superseded D 1845, D 5862 4032 280
4033 Deleted 4033 281
4034 4034 282
4035 Deleted 4035 283
4036 Superseded D 570 4036 284
4037 Deieted 4037 27
4038 Deleted 4038 272
4039 Deleted 4039 325

* Comparable test methods; not DOD adopted
Supersedes page 16 of September 12, 1983
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FED. TEST METHOD STD. NO. 101C
MARCH 13, 1980C
CHANGE NOTICE 3
14 OCTOBER 1988
SECTION 2 (Continued)
Cross references of corresponding methods in Fed. Test Method Std. No. 101C,
IOlB and 10iA reiative to the new &4 digit number of 1018 and 101C to the oid 3
digit number of 101A.
Superseding
101C ASTM 101B 101A
Method No. Method No. Method No. Me thod No.
4040 Deleted 4040 133
4041 Deleted 4041 273
4042 Deleted 4042 275
4043 Superseded cC 177 : 4043 185
4044 Deleted 4044 276
4045 Superseded D 1003 4045 277
4046.1 4046 347
4047 Superseded D 36i1
4048 Deieted
4049 Deleted
4050 Superseded D 3815
5001 Deleted 5001 217
5002 Deleted 5002 335
5003 Superseded D 642 5003 295
5004 Deleted 5004 168
5005.1 5005 214
5006 Deleted 5006 302
5007.1 5007 216
5008.1 5008 213
5009.2 Changed 5009 241
5010 Deleted 5010 314
5011.1 5011 236
50i2 5012 212
5013 Deleted *D 782 5013 243
5014 5014 240
5015 Deleted 5015 239
5016.1 5016 209
5017 5017 210
5018 5018 215
5019.1 5019 278
5020.1 5020 279
5021 Superseded D 1008, D 895, 5021 252
5022.1 *Tappi T 410 5022 204
5023 5023 211
5024 Deleted *Tappi T 400, T 412, 5024 205
T 484
5025 Superseded 0 2016 5025 319
5026 Deleted 5026 264
5027 Deleted 5027 208
6001 Deleted 6001 253

* Comparable test method; not DOD adopted
Supersedes page 17 of September 12, 1983
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FED. TEST M

SECTION 2 (Continued)

Cross references of corresponding methods i ed. Test Met o. 101C,
101B and 101A relative to the new 4 digit er of 1018 a o the oid 3
digit number of 101A.
Superseding
101C ASTM 1018 101A
Method No. Method No. Method No. Method No.

6002 Deleted 6002 203
6003 Deleted 6003 129
6004 Deleted 6004 135
6005 Deleted 6005 206
6006 Deleted 6006 207
6007 Deieted 6007 126
6009 Deleted 6009 288
6010 Deleted 6010 144
6011.1 Deieted 6011 237
6012 Deleted 6012 157
6013 Superseded D 1030 6013 249
6014 Deleted 6014 318
6017 Deieted 6017 221
6018 Deleted 6018 232
6019 Deleted 6015 251
6020 Superseded D 549 6020 324
6021 Superseded A 390 6021 330
6022 Deleted 6022 331
6023 Deleted 6023 349

Supersedes page 18 of September 12, 1983
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FED. TEST METHOD STD. NO. 101C
MARCH 13, 1980
CHANGE NOTICE 3
14 OCTOBER 1988
SECTION 3
ALPHABETICAL INDEX OF TEST METHODS
: Superseding
Title 101C Method ASTM Method
) No. No. _
ADrasion Test .....c.iiniiiie it Superseded  *D 4157, *D 4158
Abrasive, Test for ..... ..o, Deleted
Absorption of Rust-Preventive Compound by Wood ... Deleted
Absorption of Water Vapor and Dimensional
Change in Packaging Materials .................. Deleted
Absorption (Penetration) Test of Ink, Paint, etc . Deleted
Accelerated Aging of Pressure- Sensitive Packaging
Tapes (Heat and Humidity, or Heat Only) ........ Superseded D 3611
Acidity, Alka1inity, and Hydrogen Ion
Concentration (pH) ... ..o, Deleted
Activity of Synthetic Detergent in Cleaning
COmMPOUNT .. i e e e Deleted
Adhesion of Barrier Materials ........c.oeiiuunnnnn Deleted
Adhesion of Fabrics, Coated and Laminated ........ Deleted
Adhesion of Labels ....... ... Deleted
Adhesion of Pressure-Sensitive Tapes ............. Superseded D 3330
Adhesion of Pressure-Sensitive Tapes to Paper at
Low Temperature .......ccoiieineiinnieennnnnens Superseded O 388S
Adhesion Strength: Primer-Sensitive Tape ........ Deleted
Adhesiveness of Gummed Paper Tapes to Paper ...... Deleted
Adhesive Shear Test of Glued Lap Joints in
Packaging Materials .......... ... i, Deleted
Adsorption Capacity of Desiccant in Bags ......... Deleted
Analytical Tests for Barrier Material, Coating
Compound, Strippabie (Sprayabie) .............. Deleted
Appearance and Pour Compounds .............couun.. Deleted
Ash and Loss on Ignition of Solid Materials ...... Deleted
Ash Content of Liquid Samples .................... Deleted
Asphalt Content of Paper, Asphalt Impregnated Deleted
Asphalt Content of Paper, Duplex, and Asphalt
Impregnated ......... .. Deleted
Assembly and Disassembly Test of Containers or
Compiete PaCKS ..o.ivneinnnene i iiiiiennennn Deleted
Basis Weight of Paper and Asphalt in Barrier
Material ............ciiiiiieieiiienanaanene... Deleted
Basis Weight of Paper and Paperboard ............. 5022.1 *Tappi T 410
Bending Test of Packaging Materials .............. Deleted
Bleeding of Packaging Materials .................. Deleted
Bieed -Through or Smearing ........................ Deleted
Blocking Resistance of Packaging Materiais ....... 3003
Boiling Nitric Acid Test ....... ... . ... Deleted
Boiling Test of Bottles, Gas ........ ... .. ... ... Deleted

* Comparable test method, not DOD adopted
Supersedes page 19 of September 12, 1983
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NN

CHANGE NOTICE 3
14 OCTOBER 1988

ALPHABETICAL INDEX OF TEST METHODS (Continued) -

Superseding
Title 101C Method ASTM Method
No. No.
Bonding Range: Primer, Pressure-Sensitive
Tape ......... e e e e Deleted
Bridging Ouaiities of Cocooning Materials ....... Deleted
Brittieness of Nonstrippabie Coatings (Knife
Tes ) Deleted
Brittleness of Strippable Coating Compounds ...... Deleted
Brushing Properties .............................. Deleted
Bursting Strength of Corrugated and Solid
Fiberboard ...... ... ... i Deleted
Bursting Strength of Paper, Linerboard, Corrugated
and Solid Fiberboard ............ ... ... .o ... Deleted
Bursting Strength of Sheet Materials ............. 2007 .1
Cap Seal Test for Drums, Steel ... ... ............. Deleted
Cleanliness ..ottt ittt e e 4004
Cleanliness Degradation of Critically Clean
Products in Packages .............iiuiiininnn... Deleted
Closure of Fiber Containers for Power and
EXPIOSTIVES it it e e Deieted
Closure Test of Drums, Steel ... ... ... .. .. .. .. .... Oeleted
Coating Weight of Thickness of Coating, Exterior B
for Tinned Food Cans ..........cciiiviiiinninnn.. Deleted
Coefficient of Friction of Film (Slip) ........... Superseded D 1894
Cohesion, Low Temperature, of Compound, Dipcoat
Y= W I I T« Deleted
Color and Sensitivity of Spots on Card Indicator,
Humidi oty o e Deleted
Color Test for Humidity Indicators ............... Deleted
Compatibility Test of Materials .................. Deleted
Compressibility and Recovery Test for Gasket
Materials ... ittt it i i Superseded F 36
Compression Set After Constant Deformation ....... Deleted
Compression Set After Cyciing ... ..., Deleted
Compression Test for Shipping Containers ......... Superseded D 642
Compressive Force-Displacement Characteristics
of Cushioning Materials ........................ Deleted
Compressive Properties of Rigid Plastics ......... Superseded D 695
Conditioning (Environments and Exposures) ........ Deleted
Conditioning of Paper ...........cciiiiininnnnn.. Deleted
Contact Corrosivity Test of Solid Materials in
Flexible, Rigid, or Granular Forms ............. 3005
Continuity of Nonconductive Lining of a Metal
Container ... .. ... ... Deleted

Supersedes page 20 of September 12, 1983
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FED. TEST METHOD STD. NO. 101C
MARCH 13, 1980
CHANGE NOTICE 3
14 QCTORER 1988

W e Lo Lo

ALPHABETICAL INDEX OF TEST METHODS (Continued)

Superseding
Title 101C Method ASTM Method
NO. - NG .
Contraction on Solidification of Compound,
Sealing, Dipcoating ........ .. ... i, Deleted
Cornerwise-Drop (Rotational) Test ................ 5005.1
Corrosion Inhibiting Ability of V.C.I. Vapors .... 4031
_ Corrosion Resistance Test of Coatings ............ Deieted
Corrosion Test of Container Components ........... Deleted
Creep Properties of Package Cushioning Materials
Under Compression .................cc........... Superseded D 2221
Creep Propert1es of Pressure-Sensitive Plastic
FiIm Tape ittt ittt e ittt Deleted
Curling and Twisting on Unwind or Pressure-
SENSTtIVe TAPES i i v iien et iieininenenneennn Superseded D 3813
Curiing and Twisting Tendencies of Barrier
Materials . .ov it e 20151
Density and Specific Gravity ......... ... ot Deleted
Dent Resistance ........ciuiuiiniiiiennnnnnnnn. Deleted
Deterioration Resistance of Materials in Soil .... Deleted
Determination of Gaseous Oxygen in Hermetically
Sealed CoONtATNersS . ..vviireineeeenneeenenennns Deieted
Determining Effectiveness of Descaling Process
Applied to Steel Drums ... .. it Deleted
Dielectric Constant and Dissipation Factor ....... Superseded D 1531
Dilution of Compound, Waterproofing .............. Deleted
Drop Test (Free Fall) ......ciiiiiniiiniiinnnnnn, 5007 .1
Drying Time Test .....civiiiiniiiiiiinniiennnnnn. Deleted
Ducti1ity (Cupping) .............................. Deieted
Durabiiity of Bags With Activated Desiccants ..... Deleted
Dust Forming Characteristics of Cleaning Compound,
ATKATT TYPe t ittt it it i Deleted
DUSEINESS o ittt et i e e e Deleted
Dye, Identification, of Compound, Corrosion-
Preventive ....ceiiiiii i i et Deleted
Edgewise-Drop (Rotational) Test .................. 5008.1
Effect of a Preservative Compound on the Color-
Indicating Property of Cobalt Chloride
Impregnated Desiccant .......................... Deleted
Effect of Protective Coatings in Painted
YT o - Vo -3 OO P Deleted
Electrostatic Properties of Metal ................ 4046.1
Etch1ng Propert1es of Metal Conditioners ......... Deieted
Examination for Compatibility of Containers for

l 1nn§d¢- Widh Thair CAn +nn+e Nalatad
lq AN NS i i NWAJITLTTIILD ¢ o0 ¢ 0 0 s 0 0 s 0 0 0 000 200 Ve le Lo W
Exudat1on of Strippable Protective Compounds ..... Deleted

Supersedes page 21 of September 12, 1983




FED. TEST METHOD STD. NO.
MARCH 13, 1980
CHANGE NOTICE 3
14 OCTOBER 1988

101C

Al DUADCTT AL TAMNCVY NC TCCT CTUNNC /N AndImaad)
ALTNIALDLTLIUAL LINUVLCA UT TR Pl Inmuuva \LuiriL litueu’/
Superseding
Title 101C Method ASTM Method
No. No.
Fiber Identification and Content ................. Superseded D 1030
Filling Piug Clearance of Can, Gasoline .......... Deleted
Cinmavrmvrind Ciinnvraccinmn AFfF CAammAaiinAd NAavmvrne 3un
FIngeipriane odppireddion O LOnpounu, LOrvodive-
Preventive, Fingerprint Remover ................ Deleted
Fit of Covers on Telescope-Style Containers ...... Deleted
Flammability of Flexible Barrier Material ........ Superseded D 568
Flash and Fire Point Tests (Flammability) ........ Superseded D 1310
Flat Crush of Corrugated Fiberboard .............. Deleted
rlex1ng Procedure for Barrier Materials .......... 2017.1
Flexural Properties of Corrugated Paperboard ..... Superseded D 1098
EFlaviiral DvrAanartine Af Dlact+ire Ciimavendad n 70N
1T CAUI QI I'IUPCI LITY Wi FIAQIOELIUL D ¢ ¢ e o o e v o 0o o 0020 0 a0 < PC!)CUCU v 1 IV
Flexural Properties of Veneer, Paper-Qverlaid
Veneer, Plywood and Other Glued Veneer
CONSEIUCETONS & ettt et e e e e Superseded D 3499, D 3500
D 3501, D 3502
D 3503
Fiexural Properties of Wood-Base Fiber and
Davdirla Damal Madbawiale Cihimaveadad N 1A
rar LiLie rali€l MALED 1A ¢ ot et e o eesoecoecoecesecoce QUPEI seuruy v 1o/
Flow Rate (Melt Index) of Thermoplastics Including
Polyethylene, Polypropylene, Polystyrene,
Nylon, etc ...t i e it Superseded D 1238
Foaming Separation Properties of Metal
Conditioners ................................... Deleted
Foiding Endurance TeSt ......c.urieiiiiiinnnnnnn.. Deieted
free Alkali Present in Wax Emuisions (Rust
Tnhihi+ina) Nala+ad
LlllllUILll!yl e o o 0 e o ® ¢ @ ¢ o s 8 s s e s s e e e s e e e e e s e e e s e vt i1iTLTuU
Gumminess of Qil, Lubricating, Preservative ...... Deleted
Hardness ................. e e Deleted
Heat Resistance of Fabric For Waterproof Bags Deleted
Heat-Sealed Seam Test ........ ..., 2024
Holding Power of Pressure-Sensitive Tapes ........ Superseded D 3654
Hoiding Power Test for Filament (Lineaiiy and
Ad..T & 3 NS caadlam= T amaao C.oem o ia m ol o N A
I'IUILI-UIIELLIUIldlI TAPEY . v ittt ittt i i e s e e duper seueu U 3034
Himidi+yv CaAan+rnanl hu Nacirrant Nalatad
IIUIIII\JILJ AL WL R S BV | I.I] MO TWLEAITL & ¢ s ¢ 0o ¢ ¢ o o o 4 ® 8 o o 0 e s o . o IT LTV
Impact Puncture Resistance of Films and Barriers . Deleted
Impact Resistance of Polyethylene Films by Free
Falling Dart Method ........ .. .. . .. Deleted
Impact Resistance Test for Filament (Lineally and
Multi-Directional) Reinforced Tapes ............ Deleted
Incline-Impact Test .....iviii e, 5023
Taimd Thacd MaAadsal CrmAd &ma Clhaw Ti.khad Naladad
JOITIIL 1Te5L \lMetai Ellu LU rruel TUUE ] o e 6o v o o o e oo oo veiegiLeu
Knife Test of Compound, Waterproofing ............ Deleted
Lateral-Resistance Test for Fasteners ............ Deleted

o0
w

Supersedes page 22 of September 12, 19
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FED. TEST METHOD STD. NO. 10i1C
MARCH 13, 198
CHANGE NOTICE
14 OCTOBER 19
ALPHABETICAL INDEX OF TEST METHODS (Continued)
Superseding
Titie 101C Method ASTM Method
NG. NG.
Leakage of Gaskets for Floating Bag Barriers ..... Deleted
Leakage Resistance of D1sposable Bags ............ Deleted
Leaks in Containers .......oceiueeininnnnnnennnns 5009.2
Liquid Capacity and Outage of Containers for
Liquids .............. e Deleted
Load Defiection Characteristics of Resilient
Cushioning Materials (Static Indentation
Method) ........ ..o it e Deleted
Loss-on-Ignition of Dynamic Dehumidification
Des1ccants .................................... Deleted
Low Temperature Flexibility of Asphalt Laminated
Textile and Paper Material ..................... Deleted
Mark1ng Characteristics of Ink .................. . Deleted
Measurement of Length and Width of Specimens of
Cushioning Materials ......... ..ot e Deleted
”echan1ca! Handling Test ..................coa.... 50110
Melting Point of Wax ..........covuiniiiiniiannnn. Suoerseded *D 87
Mo1sture Content of Barrier Material, Grease-
proofed Flexible ...... ... .o, Deleted
Moisture Content of Desiccant .................... Deleted
Moisture Content of Paper and Paperboard ...... ... Deleted *Tappi T 400,
T 412, T 484
Moisture Content of Wood .......ccvviiiiiinn Superseded D 2016
Moisture Retention of Fiberboard, Solid, Dunnage Deleted
Neutralization, Hydrobromic Acid, on Corros1on-
Preventive Compounds ............. e Deleted
Nonvolatile Content Test ....... ..., Deleted
(07 [o) o0 =X -3 SRR R Superseded E 46, E 619
0il Fiim (Siick) of Compound, Corrosion-
Preventive .ottt e e ettt Deleted
01l Resistance of Heat-Sealable Films and
21 g o - o U AU 3015.2
0il Resistance of Pressure- Sensitive Tapes ....... Deleted
0il Transmission Test for Packaging Materials .... Deleted
Opacity .ovvienii i e Deleted
Opacity of Thin Sheets ......... ... . i, Deieted
Opacity (Photometer or Densitometer Method) ...... Deleted
Organic Solvent in Rust Removing Compounds ....... Deleted
Outage of Bottles and Carboys .................... Deleted
Oxidation Substances in Tricresyl Phosphate Used
in Qil, Hydraulic Preservative ................. Deleted
Package Cushioning Materials Testing ............. Deleted
Paintability, Drying Time, and Surface Deposits
of Wood Preservative, Water Repeiient .......... Deleted
Paraffin in Paper (Wax Content) .................. Deleted
Pendulum=-Impact Test ........ v, 5012

* Comparable test methods; not DOD adopted
Supersedes page 23 of September 12, 1983
23



T METHOD STD. NO. 101C
1980

ALPHABETICAL INDEX OF TEST METHODS (Continued)

Title

Superseding
101C M thod ASTM Method
NO. NO.

Penetration of Packaging Material
1

Penetration Test of Water Repel

Preservative ...t e e

Performance of a Package Window Assembly in a

Flexible Barrier Material ..................

Verrormance or Indicator, Corrosion Controi
jass

—————————— Mo al 2 n e AL — 1 -

rclmanunuy of Marking of Ampouies, Giass,
Flame—_Seaalad

Phenols, Free, in Tricresyl Phosphate Used in
Oil, Hydraulic, Preservation ............... e
Phosphite in Tricresyl Phosphate Used in Qil,
Hydraulic, Preservative ....................

Pigments and Lead Content of Pigments in

>

-
<
[«
(o
<
[1°]
wuv Dm
e+ ot

Backed Tapes ... e
Resistance of Packaging Materials to Fungi
Resistance of the Coating of Steel Shipping Pails

ance to Rn111nn Water

Waterproof, Flexible ....... ... ... ... .......
Revolving Hexagonal Drum Test ................
Rollover Test ... .. i i
*Comparable test methods; not DOD adopted

unds, Rust- Preventive .................
d Recovery of Strippable Preservative

of Barrier Material ...............

ue Shear Test .........cvvvn....

ation for Anneal1ng of Glass
i Preservative Compounds

..........................

Radius Probe Method) ettt
Puncture Resistance (Beach, or G.E., Test)
Puncture Resistance of F1berboard Drums ......
Qualitive Determination of Copper Content of

Paper or Papernoard ........................

......................................

[« LA e O = T T T

Resistance to Color Bleedlng of Barrier Material,

ded D 3499, D 3500,
D 3501, D 3502,
D 3503

Superseded C 148

Deleted

2031

Super seded *Tappi T 803
Deleted

Deleted
Deleted

Deleted

[« 8
o

[« 8
(w0
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FED. TEST METHOD STD. NO. 101
MARCH 13, 1980
CHANGE NOTICE 3

14 OCTOBER 1988

ALPHABETICAL INDEX OF TEST METHODS (Continued)

Superseding

Title 101C Method ASTM Method
No.. No.
Rust Removability (Metal Conditioning) Properties
of Corrosion Preventive Compound, Oil, Metal
Conditioning ....ceevniirnniiernaniiiienaanns Deleted
Salt Spray Test ..vveiiiiennnneeiiiinineaeens Superseded B 117
Sedimentation in Compounds ..........c.coviuiinnann Deleted
Self-Heating ......c.coiuiieneneneneneininnnnneenn. Deleted
Sensitivity of Photographic Film to Packaging
MAaterials . .iuiiiienneaeeeeeeennranaatenaannnn Deleted
Shear Strength of Water Resistant Adhesive ....... Deleted
Shear Strength-Plywood, Metal-Bonded ............. Deleted
Shipping Test .. .cuuniiiiene i Deleted
Shock Test Botties, GIass ......cveeeininninnnnn. Deleted
Short Column Test of Corrugated Fiberboard in
the Cross-Machine Direction ................. ... Superseded *D 2808
Shrinkage of Pressure-Sensitive Tape ............. Deleted
Shrinkage of Tapes With Plastic Backing .......... Deleted
Silver-Tarnishing Test ..... ..o, Deieted
Size of Desiccant Particies ..........coeeinnnnnn. Deleted
Sizing {(Rosin) in Paper and Paperboard ........... Superseded D 549
Sludging of Wood Preservative .................... Deleted
Softening Point of Compound, Sealing, Dipcoating . Deleted
Solubility in Qi1 of Compounds, Corrosion
Preventive ....u.iieeiieneiiiiiiiiiie e Deleted
Solubility of Solid Substance in Water and
Organic SOIVeNtS .....ieiieneeiiiiinnennenenens Deleted
Solubility of Wax, Petroleum ..................... Deleted
Solvent Content of Cleaning Compound ............. Deleted
Specular GIOSS . ..iiiieini e Deleted
Spot Test of Naphtha, Aliphatic .................. Deleted
Spot Weld Strength of Cans .............ooceinenenn Deleted
Sprayability and Delivery Rate ................... Deieted
Sprayability of Coating Compounds ................ Deleted
Springback (Foid Retention) .................cvenn Deleted
Strain Test for Compounds, Corrosion Preventive .. Deleted
Stiffness (Bending Resistance) of Wrapping
Material ...ttt i e e Deleted
Strength of Desiccant Particles .................. Deleted
Strength of Tape Backing: Diaphragm Bursting
MEEhOG . oot i i ittt ittt Superseded D 3662
Strippability of Coating Materials ............... Deleted
Stripping Metal End, of Fiber Tubes and Cans ..... Deleted
Submersion Test of Materials for Absorption of
Liquid and Dimensional Stability ............... Deleted
Superimposed-Load Test (Stackability, With
DUNNAGE) © ettt viiieiinaaneeeeeeennaann e 5016.1
* Comparable test method; not DOD adopted
Supersedes page 24A, September 12, 1983



CHANGE NOTICE 3
14 OCTOBER 1988

ALPHABETICAL INDEX OF TEST METHODS (Continued)

Superseding
Title 101C Method ASTM Method
No. - NC.
Superimposed-Load Test (Uniformly Distributed,
Without Dunnage) .............. ... . oveueo... 5017
Surface Condition of Dry-Annealed Aluminum Foil .. Deleted
Surface Wax in Paper ............cuiiinininnnn. .. Deieted
Tearing Resistance (Elmendorf) ......... ... ....... Superseded  *Tappi T 414
Tearing Resistance (Internal) of Tapes ........... Deleted
Tearing Resistance of Tapes With Plastic Backing . Deleted
Tensile Breaking Strength and Elongation of
Cloth, Coated Cloth, and Similar Sheet
Materials ...t Deleted**
Tensile Breaking Strength and Elongation of
Paper and Paperboard ........ ... ... 2038
Tensile analnng Stre ng ath and Flnng tion of
Thread, Twine, and Smal] Cords ................. Deleted
Tensile Properties of Plastics ................... Superseded D 638
Tensile Properties of Pressure-Sensitive Tapes . Deleted
Tensile Strength (Breaklng Strength) and
tiongation and filament &Llneally and Muiti-
Cirectional) Reinforced Pressure-Sensitive
TaPeS ot Superseded D 3759
Tensile Strength (Breaking Strength) and Elonga-
tion of Pressure-Sensitive Tapes (Other Than
Filament (Lineally and Multi-Directional)
Reinforced ........ ... i, Superseded D 3759
Tensile Strength (Breaking Strength), Elongation,
and Stretch Force of Pressure-Sensitive Tapes .. Superseded D 3759
Tensile Strength (Minimum) of Cush:oning Material
for Packaolna e Deleted
Tensile Strength of Strapping (With or Without
Joints) L Superseded *D 3953
Tensile Strength and Ultimate Elongation of Soft
Vuicanized Rubber Compounds and Similar Rubber-
Like Materials ...t i, Deieted
Tensile Strength, Yield Point, and Elongation of
Sheet Steel for Containers ..................... Deleted
Tensile Tear Test of Plastic Film and Thin Sheet . Superseded D 1004
Test for Crazing Caused by Protective Organic
Coatings ... ... i Deleted
Test for Quality of Glue Applications ............ Deleted
Test for Quantity of Zinc Coating ................ Superseded A 90
Test for Weight of Phosphate Coating ............. Deleted
Thermal Conductivity of Cushioning Material ...... Superseded c 177
Thermal Shock Test ...... ... ... .. Deleted
Thickness Measurements of Nonrigid Specimens ..... 1003.2

*Comparablie test methods; not DOD adopted.

Use FED-STD-191,
Supersedes page 24B, September 12, 1983
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Methods 5100 or 5102 as appliicabie



FED. TEST METHOD STD. NO. 101C
MARCH 13, 1980
CHANGE NOTICE 3

N YAAN

14 OCTOBER 1588

ALPHARETICAL INDEY QF TEST METHODS (Continued)
Superseding
Title 101C Method ASTM Method
No. No.
Thickness of Tapes ........ciiiiiiiiiniiiinn.. Superseded D 3652
Tinover Tast . . .. . . ittt iiiieeieeea.... 2018
Torque Test-Container, Spirally Wound ............ Deleted
Torsion Test for Internally Threaded Collars or
Flanges (for Plug Closures) Attached to Drums
o ] a7 11 -3 Deleted

Torsion Test for Threads of Protective Caps and
DVlivme

L T 1
Total Luminous Transmittance
minous ransmittiance

....................

Unit Weight and Absorption Capacity of Desiccants.

Unrolling Properties of Pressure-Sensitive Tape ..

Unwind Pressure-Sensitive Tapes .................
Vacuum Retention of Packages ....................
Vibration (Repetitive Shock) Test ...............
Vibration (Sinusoidal Motion) Test ..............
Vibratcry Flnv1ng Drnper+1nc of Rarrier Materialg
Viscosity Test ... i i

Visual Examination for Color, Color Fasteners, an
16 1o 13 P
Visual Examination for Transparency or Opacity .

Volume of a Desiccant 871 1R
wnater Absorption by Cushioning Materials ........
Water Absorption Test of Plastics (Other Than
Cushioning Materials) ..........cciiviiiinnnnn.
Water Repellency of Wood Preservative ...........
Water Resistance of Markings ....................

Water Resistance of Packaging Materials (Ply
SePATrATION) i ittt et

Water Run-Off Test of Paper .....................
Water-Penetration Rate Off Pressure-Sengitive

LI oS
water Solub111ty of Pressure Sensitive Tapes ....

Water Vapor Permeability Test of Containers or
o Vol € Ve 13O

Water Vapor Permeabiiity Test or Pacxaglng
Madawmiale fhlabmaw Vamaw Tuanmemicaian Dad+an Taec+)
maLe!l 1iatrd \naiLeli VG.'JUI l|nl|)ll|l))|Ull naLe 1oL/

Water-Vapor Transmission Rate of Pressure-
Sensitive Tapes ...ttt

Wax Transfer of Paper ........ciiiiiimnnnnannnan.

Weatherometer Aging of Pressure-Sensitive Tapes ..
Workability of Coating Material After Application.

Working Properties of Compound, Non-Oxidizing,
Rust-Preventive ..........cciiiiiiiiannnnnnann,

*Incorporated in Test Method 5009.1, Leaks in Con

Supersedes page 24C, September 12, 1983
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FED. TEST METHOD STD. NO.
MARCH 13, 1980
CHANGE NOTICE 3

14 OCTOBER 1988

101C

SECTION 4
NUMERICAL INDEX OF TEST METHODS

1000 Group-Dimensional Measurements

Superseding

Title

Fit of Covers on Telescope-Style Containers
Measurement of Length and Width of Specimens
of Cushioning Materiais

Thickness Measurements of Nonrigi

1004 Superseded D 3652 Thickness of Tapes

2000 Group-Strength and Elastic Properties of Materials

Superseding
101C ASTM
Method No. Method No. Title
2001 Deleted Adhesion of Barrier Materials

2002 Deleted Adhesive Shear Test of Glued Lap Joints in
Packaging Materials

Bending Test of Packaging Materials

Bridging Qualities of Cocooning Materials

Brittleness of Nonstrippable Coatings (Knife

2003 Deleted
2004 Deleted

" NNE NAad
2005 Deleted

Brittieness of Strippable Coating Compounds

Bursting Strength of Sheet Materials

Compressibility and Recovery Test for Gasket
Material

2006 Deleted
2007.1
2008 Superseded F 36

2009 Deleted Compression Set After Constant Deformation

2010 Deleted Compression Set After Cycling

2011 Deleted Compressive Force-Displacement Character-
istics of Cushioning Materials

2012 Superseded D 695 Compressive Properties of Rigid Plastics

2013.1 Superseded D 2221 Creep Properties of Package Cushioning
Materials Under Compression

2015.1 Curling and Twisting Tendencies of Barrier

Mad+ariale
mactertas

2017.1 Flexing Procedure for Barrier Materials

2018 Superseded D 1098 Flexural Properties of Corrugated Paperboard
2019 Superseded D 790 Flexural Properties of Plastics
2020 Superseded D 3499, Flexural Properties of Veneer, Paper Overlaid
D 3500, Veneer, Plywood, and Other Glued Veneer
D 3501, Constructions
D 3502,
D 3503

Supersedes page 25 of September 12, 1983
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FED. TEST METHOD STD. NO. 101C
MARCH 13, 1980

CHANGE NOTICE 3
14 OCTOBER 1988
NUMERICAL INDEX OF TEST METHODS (Continued)
2000 Group-Strength and Elastic Properties of Materials
Superseding
101C ASTM
Method No. Method No. Title
2021 Superseded D 1037 Flexural Properties of Wood-Base Fiber and
Particle Panel Materials
2022 Superseded D 1238 Flow Rate (Melt Index) of Thermoplastics
Inciuding Polyethylene, Polypropylene,
Poiystyrene, Nyion, etc.
2023 Deleted Folding Endurance Test
2024 Heat-Sealed Seam Test
2025 Deleted Impact Puncture Resistance of Films and
Barriers
2027 Deleted Lateral-Resistance Test for Fasteners
2028 Deleted Load Deflection Characteristics of Resilient
Cushioning Materials (Static Indentation
Method)
2029 Deleted Plasticity and Recovery of Strippable
Preservative Compounds
2030 Superseded D 3499, Plywood Glue Shear Test
D 3500,
D 3501,
D 3502,
D 3503
2031 Puncture Resistance
2032 Superseded D 781 Puncture Resistance (Beach, or G.E., Test)
2033 Superseded *D 2808 Short Column Test of Corrugated Fiberboard in
the Cross-Machine Direction
2034 Deleted Springback (Fold Retention)
2035.1 Deleted Stiffness (Bending Resistance) of Wrapping
Madarial
2036.1 Superseded D 689 Tearing Resistance (Elmendorf)
2037 Deleted Tensile Breaking Strength and Elongation of
Cloth, Coated Cloth, and Similar Sheet
Materials
2038 Tensile Breaking Strength and Elongation of
Paper and Paperboard
2039 Deleted** Tensile Breaking Strength and Elongation of
Thread, Twine, and Small Cords
2040 Superseded D 638 Tensile Properties of Plastics
2043 Deleted Tensile Strength (Minimum) of Cushioning
Material for Packaging
2044 Superseded *D 3953 Tensile Strength of Strapping (With or With-
out Joints)
2045 Deleted Tensile Strength, Yield Point, and Elongation
of Sheet Steel for Containers

* (Comparable test method, not DOD adopted
** Use FED-STD-191, Methods 5100 or 5102 as applicable
Supersedes page 26 of September 12, 1983
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MARCH 13, 1980

CHANGE NOTICE 3
14 OCTOBER 1988

NUMERICAL INDEX OF TEST METHODS (Continued)

Supersed -
101C ASTM

Method No. Method No. - Title

2046.1 Superseded D 1004 Tensile Tear Test of Plastic Film and Thin
Sheet

2047 Deleted Torsion Test for Threads of Protective Cap
and Plugs

2049 Deleted Vibratory Flexing Properties of Barrier
Materials

2050 Superseded D 3330 Adhesion of Pressure-Sensitive Tapes

2051 Superseded D 3889 Adhesion of Pressure-Sensitive Tapes to Paper
at Low Temperature

2052 Deleted Adhesiveness of Gummed Paper Tapes to Paper

2053 Superseded D 3813 Curling and Twisting on Unwind of Pressure-
Sensitive Tapes

2054 Superseded D 3654 Holding Power of Pressure-Sensitive Tapes

2055 Superseded D 3654 Holding Power Test for Filament (L1nea1ly and
Multi-Directional) Tapes

2056 Deleted Impact Resistance Test for Filament (Lineally
and Multi-Directional) Reinforced lapes

2057 Deileted Resistance to Creep of Pressure-Sensitive
Plastic-Backed Tapes

2058 Superseded D 3662 Strength of Tape Backing: Diaphragm Bursting
Method

2059 Deleted Tearing Resistance (Internal) of Tapes

2060 Deleted Tearing Resistance of Tapes With Plastic
Backing

2061 Superseded D 3759 Tensile Strength (Breaking Strength) and
Elongation of Filament (Lineally and Multi-
Directional) Reinforced Pressure-Sensitive
Tapes

2062 Superseded D 3759 Tensile Strength (Breaking Strength) and
Elongation of Pressure-Sensitive Tapes
(Other Than Filament (Lineally and Multi-
Directional) Reinforced)

2063 Superseded D 3759 Tensile Strength (Breaking Strength),
Elongation, and Stretch Force of Pressure-
Sensitive Tapes

2064 Superseded D 3811 Unwind of Pressure-Sensitive Tapes

2065.1 Puncture Resistance and Elongatlon Test (1/8
Inch Radius Probe Method)

2071 Deleted Pliability of Barrier Materials

Supersedes page 27 of September 12,

1983
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FED. TEST METHOD STD. NO.
MARCH 13, 1980

CHANGE NOTICE 3
14 OCTOBER 1988

NUMERICAL INDEX OF TEST METHODS (Continued)

3000 Group-Resistance Properties of Materials

Superseding
101C ASTM

Method No. Method No. Title

3001 Deleted Absorption of Water and Dimensional Change in
Packaging of Materials

3002 Deleted Bleed-Through or Smearing

3003 Blocking Resistance of Packaging Materials

3004 Deleted Compatibility Test of Materials

3005 Contact Corrosivity Test of Solid Materials
in Flexible, Rigid, or Granular Forms

3006 Deleted Corrosion Resistance Test of Coatings

3007 Deleted Corrosion Test of Container Components

3009 Deleted Effect of a Preservative Compound on the
Color-Indicating Property of Cobalt
Chloride Impregnated Desiccant

3010 Deleted Effect of Protective Coatings on Painted Surfaces

3011 Deleted Etching Properties of Metal Conditioners

3013 Deleted Exudation of Strippable Protective Compounds

3014.1 Superseded D 568 Flammability of Flexible Barrier Material

3015.2 0il Resistance of Heat-Sealable Films and Barriers

3016 Deleted 011 Resistance of Pressure-Sensitive Tapes

3017 Deleted 0il Transmission Test for Packaging Materials

3018 Deleted Performance of a Package Window Assembly in a
Flexible Barrier Material

3019.1 Deleted Rate of Penetration of Packaging Materials by
Water

3020 Deleted Resistance of Packaging Materials to Fungi

3021 Deleted Examination for Compatibility of Containers
for Liquids With Their Contents

3022 Superseded D 779 Resistance of Sheet Materials to Penetration
by Water

3023 Deleted Resistance of the Coating of Steel Shipping
Pails to Liquids

3025 Deleted Submersion Test of Materials for Absorption
of Liquid and Dimensional Stability

3027 Water Resistance of Markings

3028 Water Resistance of Packaging Materials (Ply
Separation)

3029 Superseded D 724 Water Run-Off Test of Paper

3030.1 Water Vapor Permeability Test of Packaging
Materials (Water Vapor Transmission Rate Test)

3031 Deleted Workability of Coating Material After
Application

3032 Superseded D 3816 Water-Penetration Rate of Pressure-Sensitive
Tapes

3033 Superseded D 3833 Watervapor Transmission Rate of Pressure-

Sensitive Tapes

Supersedes page 28 of September 12, 1983
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FED. TEST METHOD STD. NO.
MARCH 13, 1980
CHANGE NOTICE 3
14 OCTOBER 1988

101C

NUMERICAL INDEX OF TEST METHODS (Continued)

4000 Group-General Physical Properties

Superseding
101C ASTM
Method No. Method No. Title
4001 Superseded *D 4157, Abrasive, Test
*D4158
4002 Deleted Abrasive, Test for
4004 Cleanliness
4005 Superseded D 1894 Coefficients of Friction of Film (Slip)
4006 Deleted Color Test for Humidity Indicators
4007.1 Deleted Conditioning (Environments and Exposures)
4008 Deleted Density and Specific Gravity
4009 Superseded D 1531 Dielectric Constant and Dissipation Factor
4010 Deleted Drying Time Test
4011 Deleted Dustiness
4012 Superseded D 1310 Flash and Fire Point Tests (Flammability)
4013 Deleted Foaming and Separation Properties of Metal
Conditioners
4014 Deleted Hardness
4015 Deleted Humidity Control by Desiccant
4016 Deleted Marking Characteristics of Ink
4017 Superseded *D 87 Melting Point of Wax
4018 Superseded E 462, E 619 Odor Test
4019 Deleted Opacity (Photometer or Densitometer Method)
4020 Deleted Opacity
4023 Superseded C 148 Polarscopic Examination for Annealing of Glass
4024 Deleted Leakage of Gaskets for Floating Bag Barriers
4026 Superseded B 117 Salt Spray Test
4030 Deleted Size of Desiccant Particles
4031 Corrosion Inhibiting Ability of V.C.I. Vapors
4032 Superseded D 1545, Viscosity Test
D 562
4034 Visual Examination for Transparency or Opacity
4035 Deleted Water Absorption by Cushioning Materials
4036 Superseded D 570 Water Absorption Test of Plastics (Other Than
Cushioning Materials)
4039 Deleted Sprayability and Delivery Rate
4040 Deleted Strength of Desiccant Particles
4041 Deleted Strippability of Coating Materials
4043 Superseded c177 Thermal Conductivity of Cushioning Materials
4044 Deleted Thermal Shock Test
4045 Superseded D 1003 Total Luminous Transmittance
4046.1 Electrostatic Properties of Materials
4047 Superseded D 3611 Accelerated Aging of Pressure-Sensitive Packaging
Tapes (Heat and Humidity, or Heat Only)
4048 Deleted Shrinkage of Tapes With Plastic Backing
4049 Deleted Water Solubility of Pressure-Sensitive Tapes
4050 Superseded D 3815 Weatherometer Aging of Pressure-Sensitive Tapes

* Comparable test methods; not DOD adopted
Supersedes page 29 of September 12, 1983
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FED. TEST METHOD STD. NO. 101C
MARCH 13, 1980
CHANGE NOTICE 3

14 OCTOBER 1988
NUMERICAL INDEX OF TEST METHODS (Continued)

5000 Group-Properties of Containers, Packages, Packs,
and Packaging Materials
Superseding
101C ASTM
Method No. Method No. Title
5001 Deleted Assembly and Disassembly Test of Containers
of Complete Packs
5002 Deleted Cleanliness Degradation of Critically Clean
Products in Packages 5003 Superseded
D 642 Compression Test for Shipping Containers
5005.1 Cornerwise-Drop (Rotational) Test
5006 Deleted Dent Resistance
5007.1 Drop Test (Free Fall)
5008.1 Edgewise-Drop (Rotational) Test
5009.2 Leaks in Containers
5011.1 Mechanical Handling Test
5012 Pendulum-Impact Test
5013 Superseded *D 782 Revolving Hexagonal Drum Test
5014 Rollover Test
5015 Deleted Shipping Test
5016.1 Superimposed-Load Test (Stackability, With
Dunnage)
5017 Superimposed-Load Test (Uniformiy Distributed,
Without Dunnage)
5018 Tipover Test
5019.1 Vibration (Repetitive Shock) Test
5020.1 Vibration (Sinusoidal Motion) Test
5021 Superseded D 1008, Water Vapor Permeability of Containers or
D 895 Packages
5022.1 *Tappi T 410 Basis Weight of Paper and Paperboard
5023 Incline-Impact Test
5024 Deleted *Tappi T 400, Moisture Content of Paper and Paperboard
T 412, T 484
5025 Superseded D 2016 Moisture Content of Wood
5026 Deleted Penetration of Packaging Materials by Water
5027 Deleted Penetration Test of Water Repellant Wood

Precarvative
rPreservative

* Comparable test methods; not DOD adopted
Supersedes page 30 of September 12, 1983
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CHANGE NOTICE 3
14 OCTOBER 1988

NUMERICAL INDEX OF TEST METHODS (Continued)

6000 Grou

p-Chemical Analyses

. er
101C AS
Method No. _Meth

6001 Deleted

6002 Deileted

6003 Deleted
6004 Deleted

6012 Deleted

6013 Superseded D 1030
AT A Nalabad
OQUiI® veieLeu
EN1T Nalatad
Vv i 7 we I Lo Ju
6018 Deleted

6020 Superseded D 549
6021 Superseded A 90
6022 Deleted
6023 Deleted

Supersedes page 31 of September 12,

_ Title

Absorption (Penetration) Test of Ink, Paint, etc.

Acidity, Aikalinity, and Hydrogen Ion
Concentration ( H)

Unit Weight and Absorpt1on Capac1ty of Desiccants
Absorption Capacity of Desiccant in Bags

Ash and Loss on Ign1t1on of Solid Materials

Ash Content of Liquid Samples

Asphalt Content of Paper, Duplex, and Asphalt

Impregnated

- PRI IO M2l oo Aoz

Do1llng NILTIC ACIQ

Niiali+at+iva Natarminatinn Af Cannar Cantant+ nf

WUGQITLALIVYE Vo LTImitativili Vi LUppPET wVilLeinie Vi
Paper or Paperboard

Determination of Gaseous Oxygen in Hermetically
Sealed Containers

Determining Effectiveness of Descaling Process
AppTled to Steei Drums

_____

Malabiswa NPranbdand Af Naclaman
MOQISLUTNre LoliLeint vl UC)ILLGIIL
Nnn:nl:+i1n Cantant Toect
IWIIVWIWKALIL 1T O wWItTLG I L 1w d
Paraffin in Paper (Wax Content)

< arFe! naasa o

Silver-Tarnishing Test

Sizing (Rosin) in Paper and Paperboard
Test for Quantity of Zinc Coating

Test for Weight of Phosphate Coating

Volume of a Desiccant Unit

1983

w
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FED. TEST METHOD STD. NO. 101C

CHANGE NOTICE 3

14 OCTOBER 1988

NTENTIONALLY LEFT BLANK

Supersedes unnumbered page of March 13, 1980
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FED. TEST METHOD STD. NO. 101C
MARCH 13, 0
CHANGE NOTICE 3
14 OCTOBER 1988
SECTION 5
INDEX OF TEST MATERIALS ACCORDING TO SPECIFIC
MATERIALS OR TEST REQUIREMENTS
ALPHABETICAL
Volume I - Tests for Packaging Mater1als
A. Corrugated, Paper & Paperboard
....... Al nnrm
aupen Seding
Ti+la 1N1C Mat+hnd ACTM Mot+hnd
rHigie TViIL IS Lviivug i 11l 11G LI
No. No.
Asphalt Content of Paper, Duplex and 6007 Deleted
Asphalt Impregnated
Basis Weight of Paper and Paperboard 5022.1 *Tappi T 410
Bursting Strength of Sheet Material 2007.1
Flexural Properties of Corrugated 2018 Superseded D 1098
Paperboard
Flexural Properties of Veneer, Paper- 2020 Superseded D 3439, D 3500
Overiaid Veneer and Other Glued D 3501, D 3502
Pame b 2 N 80
LOIID LIULLIUII) vV JJVI
Flexural Properties of Wood-Base Fiber 2021 Superseded D 1037
and Particle Panel Materials
Fiber Identification and Content 6013 Superseded D 1030
Folding Endurance Test 2023 Deleted
Moisture Content of Paper and Paperboard 5024 Deleted *Tappi T 400,
T 412, T 484
Paraffin in Paper (Wax Content) 6018 Deleted
Puncture Resistance 2031
Puncture Resistance (Beach or G.E. Test) 2032 Superseded *Tappi T 803

* Comparable test methods; not DOD adopted
Supersedes page 33 of September 12, 1983
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FED. TEST METHOD STD. NO.
MARCH 13, 1980
CHANGE NOTICE 3

14 OCTOBER 1988

101C

SECTION 5 (Continued)

Volume I - Tests for Packaging Materials (Continued)

A racecmisma -~ Damaw 9 NDamawmh.aa.w £ PAamdlmicnd)
M. \.Ul T Ugd eu, raprei (X l'dptl UUGI U ALuiliL irniueu s
Superseding
Title 101C Method ASTM Method
No. No.
Quaiitative Determination of Copper 6010 Deieted
Content of Paper or Paperboard
Short Column Test of Corrugated Fiber- 2033 Superseded *D 2808
board in the Cross-Machine Direction
Sizing (Rosin) in Paper and Paperboard 6020 Superseded D 549
Submersion Jest of Materiais for Absorp- 3025 Deleted
ticn of Liguid and Dimensiocnal
Stability
Tearing Resistance (Elmendorf) 2036.1 Superseded *Tappi T 414
Tensiie Breaking Strength and tEiongation 2038
of Paper and Paperboard
Water Run-Off Test of Pa 3029 Superseded D 724

B. Cushioning Material

Ciimamands m~

Superseding

Title 101C Methed ASTM Method
No. No.
Compressive Force-Displacement Character- 2011 Deleted
istics of Cushioning Materials
Creep Properties of Package Cushioning 2013.1 Superseded D 2221
Mat+ariale lindar CAmnracecinn
VT & LI B * N IS ) ASARAY A S0 o\ lll.ll CJaI W

Load Deflection Characteristics of 2028 Deleted
Resilient Cushioning Materials (Static

Indentation Method)

* Comparabie test method; not DOD adopted
Supersedes page 34 of September 12, 1983
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FED. TEST METHOD STD. NO. 101C
MARCH 13, 1980
CHANGE NOTICE 3
14 OCTOBER 1988

SECTION 5 (Continued)

Volume I - Tests for Packaging Materials (Continued)

A ool o a e Mabawiial I8 o % X I ~ad\
A LUSIIIUHHIQ maiLer ial \LofiLinueu/
Superseding
Title 101C Method ASTM Method
No. No.
Measurement of Length and Width of 1002 Deieted
Specimens of Cushioning Materials
Tensile Strength (Minimum) of Cushioning 2043 Deleted
Materials for Packaging
Thickness Measurements of Nonrigid 1003.2
Specimens
Tharmal Candiicr+ivitu AF Cuehinnina ANAY Ciinarcadad C 177
It ma i WUIIVUUL LI Y T L Wi \au.)lllvllllls TWVTJ JUPTI U o I
Materials
Water Absorption by Cushioning Materials 4035 Deleted
C. Plastics - Rigid, Sheet, Fiim Form
Superseding
Title 101C Method ASTM Method
No. No.
Compressive Properties of Rigid Plastics 2012 Superseded D 695
Coefficients of Friction of Film (Siip) 4005 Superseded D 1894

Flammability of Flexible Barrier Material
Flexural Properties of Plastics
Fiow Rate (Meit Index) of Thermopiastics

Including Polyethylene, Polypropylene,

DAluct+urana
FTUIYSLYI CIIG, IvyiUli, TiL.

Plasticity and Recovery of Strippable
Preservative Compound

Supersedes page 35 of September 12, 1983

35

3014.1 Superseded D 568
2019 Superseded D 790
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2029 Deleted
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MARCH 13, 1

14 OCTOBER 1988

SECTION 5 (Continued)

Volume I - Tests for Packaging Materials (Continued)

A. Plastics - Rigid, Sheet, Film Form (Continued)

Superseding
Title 101C Method ASTM Method
NO . NO.
Total Luminous Transmittance 4045 Superseded D 1003
Tensile Properties of Plastics 2040 Superseded D 638
Tensile Tear Test of Plastic Film and 2046.1 Superseded D 1004
Thin Sheet
Water Absorption Test of Plastics 4036 Superseded D 570
(Other Than Cushioning Materials)
D. General Materials
Superseding
Ti+la INIC MadhAAd ACTM Madbhadd
riuie IvViw mMeLuiivu AT MIE L1TVUV
No. No.
Abrasion Test 4001 Superseded *D 4157,
*D 4158
Abrasive, Test for 4002 Deieted
Absorption Capacity of Desiccant in Rags 6004 Deleted
Adhesion of Barrier Material 2001 Deleted
Adhesive Shear Test of Glued Lap Joints 2002 Deleted
in Packaging Materiais
Bending Tests of Packaging Materials 2003 Deleted
Blocking Resistance of Packaging Materials 3003
Bridging Qualities of Cocooning Materials 2004 Deleted



ST P A

FED. TEST METHOD STD. NO. 1

MARCH 13, 1980
‘CHANGE NOTICE 3
14 OCTOBER 1988

Volume I - Tests for Packaging Materials (Continued)

B. General Materials (Continued)

Superseding
Title 101C Method ASTM Method
NC. NC.
Brittleness of Nonstrippable Coatings 2005 Deleted
(Knife Test)
Brittieness of Strippable Coating 2006 Deleted
Compounds
Compressibility and Recovery Test for 2008 Superseded F 36
Gasket Material
Compression Set After Constant 2009 Deleted
Deformation
Compression Set After Cycling 2010 Deleted
Cleanliness 4004
Curling and Twisting Tendencies of Barrier 2015.1
Material
Delamination Resistance of Heat-Seal 3015.2 Changed
Density and Specific Gravity 4008 Deleted
Dielectric Constant and Dissipation Factor 4009 Superseded D 1531
Drying Time Test 4010 Deleted
Dustiness 4011 Deleted
Effect of a Preservative Compound on the 3009 Deleted
Color-Indicating Property of Cobalt
Chloride Impregnated Desiccant
Clandwnndadblia Duamawdliare AF Madbawmiale ANALC 1
cregLirostatic rrupeil Lies vl riailci rtaid “UMU. i
Flash and Fire Point Tests (Flammability) 4012 Superseded D 1310

Flexing Procedure for Barrier Materials

Supersedes page 37 of September 12, 1983

37
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FED. TEST METHOD STD. NO. 101C
MARCH 13, 1980
CHANGE NOTICE 3
14 OCTOBER 1988
SECTION 5 (Cont

-
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Superseding
ASTM Method
NO.

Foaming and Separation Properties of
Metal Conditioners

Hardness
Heat Sealed Seam Test

Impact Puncture Resistance of Films and
Barriers

Marking Characteristics of Ink

Melting Po

int Af Waw
iy e wi

Moisture Content of Desiccant

Nonvolatile Content Test

Odor Test

Opacity (Photometer or Densitometer
Method)

Opacity
Plywood Glue Shear Test

Pliability of Barrier Materials

Polarscopic Examination for Annealing
of Glass

* Comparable test methods; not
Supersedes page 38 of Se ptemb

4013

4014
2024
2025

-~

Deleted

Deleted

tsvmmen s a ol

Superseded
Deleted
Deleted
Superseded

eleted
ICLCU

Deleted

Superseded

Deleted

Superseded
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E 462, E 619

3499,

35071,
3503
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FED. TEST METHOD STD. NO.
MARCH 13, 1980
CHANGE NOTICE 3
14 OCTOBER 1988

o
o

Superseding

Titie i01C Method ASTM Method
NO. NG.
Puncture Resistance and Elongation Test 2065.1

(1/8 Inch Radius Probe Method)

Silver Tarnishing Test 4 6019 Deleted
Size of Desiccant Particles 4030 Deleted
Sprayability and Deliverj Rate 4039 Deleted
Springback (Fold Retention) . 2034 Deleted
Stiffﬁé§§1$seﬁding Resistance of Wrapping 2035.1 Deieted
Strength of Desiccant Particles 4040 Deleted
Strippability of Coating Materials 4041 Deleted
Tensile Breaking Strength and Eiongation 2037 Deieted**

of Cloth, and Similar Sheet Materials

Tensile Breaking Strength and Elongation 2039 Deleted
of Thread, Twine and Small Cords

Tensile Strength of Strapping (With or 2044 Superseded D 3953
Without Joints)
Tensile Strength, Yield Point, and 2045 Deleted
Elongation of Sheet Steel for Containers
Test for Quantity of Zinc Coating 6021 Superseded A 90
Test for Weight of Phosphate Coating 6022 Deieted

** Use FED-STD-191 Methods 5100 or 5102, as applicable
Supersedes page 39 of September 12, 1983

39
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FED. TEST METHOD STD. NO. 10i1C
MARCH 13, 1580
CHANGE NOTICE 3

14 OCTOBER 1988

SECTION 5 (Continued)

Volume I - Tests for Packaging Materials (Continued)

N Nanaval Madariale (FCAndiniiad)
v WGCSIHITTI QA FIALS 1QG1 3 \VOLUHILITIIUCTJU Y/
Superseding
Title 101C Method ASTM Method
No. No.
Torsion Test for Threads of Protective 2047 Deieted
Caps and Plugs
Unit Weight and Absorption Capacity of 6003 Deleted
Desiccants
Vibratory Flexing Properties of 2049 Deleted
Barrier Materiais
Viscosity Test 4032 Sunersaded D 1545, D 582
Volume of a Desiccant Unit 6023 Deleted
Water Vapor Permeability Test of Packaging 3030.1
Materiais (Water Vapor Transmission
Rate Test)
E. Tapes
Superseding
Titie 1GiC Method ASTM Method
No NG
Accelerated Aging of Pressure-Sensitive 4047 Superseded D 3611
Packaging Tapes (Heat and Humidity or
Heat Only)
Adhesion of Pressure-Sensitive Tapes 2050 Superseded D 3330
Adhesion of Pressure-Sensitive Tapes 2051 Superseded D 3889
to Paper at Low Te mperature
Adhesiveness of Gummed Paper Tapes to 2052 Deleted
Paper
il iomm amd Tuiecdina An llmasind AF MTINED Ciimnaven And n 2012
LUl 11 I\J [-9110] IwioLl! lg Vil Uliw i itu Vi avJII QU'JCI ATuTuU v 30143
Pregsure-Sensitive Tapeg

Supersedes page 40 of September 12, 1983
40



FED. TEST METHOD STD. NO. 101C
MARCH 13, 1980
CHANGE NOTICE 3
14 OCTOBER 1988
SECTION 5 (Continued)
Volume I - Tests for Packaging Materials (Continued)
E. Tapes (Continued)
Superseding
Title 101C Method ASTM Method
No. No.
Holding Power of Pressure-Sensitive Tapes 2054 Superseded D 3654
Holding Power Test for Filament (Lineally 2055 Superseded D 3654
and Multi-Directional) Tapes
Impact Resistance Test for Filament 2056 Deleted
(Lineally and Multi-Directional)
Reinforced Tapes
Resistance to Creep of Pressure-Sensitive 2057 Deleted
Plastic-Backed Tapes
Shrinkage of Tapes With Plastic Backing 4048 Deleted
Strength of Tape Backing Diaphragm 2058 Superseded D 3662
Bursting Method
Tearing Resistance (Internal) of Tapes 2059 Deleted
Tearing Resistance of Tapes With Plastic 2060 Deleted
Backing
Tensile Strength (Breaking Strength) and 2061 Superseded D 3759
Elongation of Filament (Lineally and
Multi-Directional) Reinforced Pressure-
Sensitive Tapes
Tensile Strength (Breaking Strength) and 2062 Superseded D 3759
Elongation of Pressure-Sensitive Tapes
[(Other than Filament (Lineally and
Multi-Directional) Reinforced)]
Tensile Strength (Breaking Strength), 2063 Superseded D 3759
Elongation, and Stretch Force of
Procciira_Rancitriva Tanac
1 Il S Sella2 T LI VS l“.-l‘;)
Thickness of Tapes 1004 Superseded D 3652
Unwind of Pressure-Sensitive Tapes 2064 Superseded D 3811

Supersedes page 41 of October 8, 1982
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SECTION 5 (Continued)

Volume I - Tests for Packaging Materials (Continued)

"

,~

2 L AN

apes (Continued

perseding
Title 101C Method TM Method
No. No.
Water-Penetration Rate of Pressure 3032 Superseded D 3816
Sensitive Tapes
Water Solubility of Pressure-Sensitive 4049 Deleted
Tapes
Water-Vapor Transmission Rate of Pressure- 3033 Superseded D 3833
Sensitive Tapes
Weatherometer Aging of Pressure-Sensitive 4050 Superseded D 3815
Tapes
VOLUME II - Conditioning, Accelerated Weather and
Environmental Resistance Tests
uperseding
Title 101C Method TM Method
No. No.

Absorption of Water Vapor and Dimensional
Changed in Packaging Material

Cleanliness
Clean Prod

eSS W

nta
Materials in Flexible, Rigid or
Granular Forms

Conditioning (Environments and Exposures)

Corrosion Inhibiting Ability of V.C.I.

Vanors
vapors

~

Supersedes page 42 of September 12, 198
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SECTION S (Continued)
o Viscomem TT oo od 2 el ;e l nn Ammo)lacadboad 1llaecbbea.o oad
voilume 11 - Lonugitioning, AcLeieraiteu weduner aig
FnuivrAanman+al Dacicéanra Taete (CAntiniand)
LUIVIIVININGIILA 1 NTIT1I2LAIILT ITILY WL THIUGSV Y/
Superseding
Title 101C Method ASTM Method
No. No.
Corrosion Resistance Test of Coatings 3006 Deieted
Corrosion Tests of Container Components 3007 Deleted
Determination of Gaseous Oxygen in 6011.1 Deleted
Hermetically Sealed Containers
Effect of Protective Coatings on Painted 3010 Deleted
Surfaces
Etching Properties of Metal Containers 3011 Deleted
Exudation of Strippable Protective 3013 Deleted
Compounds
Humidity Control by Desiccant 4015 Deleted
Leaks in Containers 5009.3 Changed
Moisture Content of Wood 5025 Superseded D 2016
011 Resistance of Heat Sealable Films 3015.2
and Barriers
Oil Resistance of Pressure-Sensitive Tapes 3016 Deleted
Oil Transmission Test for Packaging 3017 Deleted
Materials
Penetration of Packaging Materials by 5026 Deleted
Water
Penetration Test for Water Repellent Wood 5027 Deleted
Preservative

Performance of a Package Window Assembly 3018 Deleted
in Flexible Barrier Material

Supersedes page 43 of September 12, 1983
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FED. TEST METHOD STD. NO. 101C
MARCH 13, 1980

CHANGE NOTICE 3
14 OCTOBER 1988
SECTION 5 (Continued)
Volume II - Conditioning, Accelerated Weather and
Environmentai Resistance Tests (Continued)
Superseding
Title 101C Method ASTM Method
7NO,: No.
Puncture Resistance and Elongation Test 2065.1
(1/8 Inch Radius Probe Method)
Rate of Penetration of Packaging 3019.1 Deleted
Materials by Water
Resistance of Packaging Materials to Fungi 3020 Deleted
Examination for Compatibility of Containers 3021 Deieted
for Liquids With Their Contents
Resistance of Sheet Materials to Penetra- 3022 Superseded D 779
tion by Water
Resistance of the Coating of Steel Ship- 3023 Deleted
ping Pails to Liquids
Salt Spray Test 4026 Superseded B 117
Thermal Shock Test 4044 Deleted
Water Resistance of Markings 3027
Water Resistance of Packaging Materials 3028
(Ply Separation)
Water Vapor Permeability of Containers 5021 Superseded D 1008, D 895
or Packages
Workability of Coating Materials After 3031 Deleted

,,,,,

Supersedes page 44 of September 12, 1983
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'CHANGE NOTICE 3
14 OCTOBER 1988
SECTION 5 (Continued)
Volume III - Package and Product Performance
Ciinarcandinna
~SUpEl )Cullls
Title 101C Method ASTM Method
No. No.
Assembly and Disassembly Test of Con- 5001 Deleted
tainers or Complete Packs
CAamnraceinn Taced fAar Chinnina CAandasinave ENNTD Ciinarvendad n £A9
LUHINICO31VIT 1830 1TV JNTppINyg Lunitaliner > JUVI JupEl ctutu U UKL
Cornerwise Drop (Rotational) Test 5005.1
Dent Resistance 5006 Deleted
Drop Test (Free Fail) 5007.1
FAdnawica DraAan (Dat+atinnal Tact) ENANQ 1
hUsCWIJF wi V.J VAvViLa LIV 1Icavs ~<+VVQO 1
Incline-Impact Test 5023
Fit of Covers on Telescope-Style 1001 Deleted
Containers
|l adbawal Dasrsdadbaman Tank Lfaw Canbaowmaes ANNT N o bhod
LatLeiail ReE>SiIdLalice 1e>t 101 rastiener s LULl veieteq
Leakage of Gaskets for Floating Bag 4024 Deleted
Barriers
Mechanical Handling Test 5011.1
Pendulum Impact Test 5012
Revolving Hexagonal Drum Test 5013 Superseded *D 782
Rollover Test 5014
Shipping Test 5015 Deleted
Cirimasa 2 mmem Al aadd Toamndk /Cheaalbalas12a.. ent'co1
AUPET THpLseU-=L0au 1e5L \dLaCRallilily, VID. I
Wi+h Nunnana)
Yy LI UUIIII“”CI
Superimposed-Load Test (Uniformly 5017

Distributed, Without Dunnage)

* Comparable test method; not DOD adopted
Supersedes page 45 of September 12, 1983
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14 OCTOBER 1588
SECTION 5 (Continued)
Volume III - Package and Product Performance (Continued)
Superseding
Title 101C Method ASTM Method
No. No.
Tipover Test 5018
Vibration (Repetitive Shock) Test 5019.1
Vibration (Sinusoidal Motion) Test 5020.1

Supersedes page 46 of October 8, 1982



FED. TEST METHOD STD. NO. 1
March 13, 1980
CHANGE NOTICE 1
October 8, 1982
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SECTION 6

1. DETAILED SPECIFICATIONS

Specifications should give the method number, and procedure
if any, of the test method to be used to determine a

’
particular property. When necessary, spec1al requirements, such as
cond;:ionlng procedures or testing conditions different than those
specified in the method, also should be given in the specification or in
accompanylng procurement documents.
2. SOURCES OF FEDERAL STANDARDIZATION DOCUMENTS

Specifications, Standards and Commercial Item Descrlptlons. The Index,
including cumulative supplements issued during the year, is sold on
subscription by the Superintendent of Documents, U.S. Government Printing
NEELES ~An Ja PR Yo R data) nr IMNLND
viliie, wasdiligillili, UL LUSUL .

(Single copies of Federal specifications and standards required
for bidding purposes are available from the General Services Administration
Business Service Centers in Boston, MA; New York, NY; Atlanta, GA;

Chicago, IL; Kansas City, MO; Fort Worth, TX; Denver, CO; San Francisco,
CA; Los Angeles, CA; and Seattle, WA, or from the General Services
Administration Supply Distribution Facility Franconia - Building A,
Loisdale Road, Francomia, VA 22105.

O -

and Standards from established distribution points in
)
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The methods in this standard are based upon methods
comments, suggestions, and laboratory data from ammny sources 1nclud1
Government, industrial and private laboratories; the American Society

for Testing and Materials; the Aerospace Industires Association; the

(IO

Supersedes unnumbered page of March 13, 1980
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National Security Industrial Association; the Technical Association of
the Pulp and Paper Industry; the National Flexible Packaging Association;
Pressure-Sensitive Tape Council; and various other technical committees
and private individuals. The comsolidation of all available information
has been essentially determined by a Department of Defense Task Committee
for Development of Packaging Test Methods.

A Ve
50 jy iy

When laboratory apparatus is calibrated in accordance with the
metric system, metric units may be substituted in those methods which
specify only English units. Conversion to metric equivalents should be

made in accordance with the ASTM E380-76 Standard for Metric Practice
published by the American Scciety for Testing and Materials; 1916 Race
gtreet, Philadelphia, Pa. 19103.
6. REFEREE TESTS
6.1 Conditioning. In any of the procedures im this standard,
where results are dependent upon moisture conditions of specimens, the
following conditions will apply:
73% + 2F.
50 + 2 percent relative humidity.
Military Interest: Civil Agency Coordinating Activity:
GSA
Custodians:
Army - SM
Navy - AS Preparing Activity:
Air Force -~ 69 Navy - AS

DOD Project PACK-0693
Review Activities:
Army - GL, MI, AR, ME, MR, EA
Navy - 0S, SH, SA, YD

Ai» Farro = OQ
ALl LVLIVS

User Activities:
Army - AL, CR, AV
Navy - EC, MC, CG

Supersedes unnumbered page of March 13, 1980
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METHOD 1003.2
October 8, 1982

CHANGE NOTICE 1

THICKNESS MEASUREMENTS OF NONRIGID SPECIMENS

PROCEDURE A
1. SCOPE
1.1 This procedure is intended for measuring specimen thickness

with a dial micrometer to the nearest 0.901 inch.

1.2 This procedure is appropriate for products in film, sheet, pad
or block form such as felt, fiberboard (corrugated or solid), bound
fiber, fiberglass, synthetic fibers, plywood, cushioning materials, etc.
1.3 For measuring tape thickness use FED STD TEST METHOD 101/1004.
2. DEFINITIONS

2.1 Not applicable.

3. APPARATUS

3.1 A dial micrometer reading in 0.001 inch and calibrated to be

accurate within one-half of 1 percent or one dial division, whichever is
the greater tolerance.

3.2 Weights

specified bearing pressure when placed on the specimen. The weights
(flat plates) shall be slightly larger than the test specimen in order
to provide equal compression to the whole measuring surface of the
specimen.

referably in the form of flat plates to exert the

4. SPECIMENS

4.1 The specimens will be those used for other tests unless otherwise
specified.

5. CONDITIONING

5.1 Unless otherwise specified, the specimens will be conditioned

as required for the tests for which the specimens are intended.

6. PROCEDURE

6.1 Unless the use of only one or the other is specified (see

8.1.2), thickness measurements may be made using either a hand micrometer
(6.1.1) or a dial micrometer on a stand (6.1.2).

6.1.1 When the hand micrometer composed of an anvil and micrometer
mounted on a frame is used, first zero the dial, then place the specimen
between the dial stem and the anvil, and read the dial to the hearest

FED. TEST METHOD STD. NO.
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CHANGE NCTICE 1

0.001 inch. An appropriate anvil and dial stem attachment tco prcvide the
specified bearing area and pressure must be used throughout this procecdure
(see 6.1.3).

2 When the dial micrometer on a stand is used, first zero the dial
nst the appropriate plate (3.2), while it rests on the flat base of the
stand. Then raise the plate, being careful not to disturb the zers setting;
place the specimen centered beneath the dial and between the plate and the

base; and gently lower the plate so it rests centered upon the specimen

(see fig. l). After the specified time interval under th weight of the
plate, read and record the center thickness measurement to the nearest

N NNT Smeh (feaoa A 1 )

UeUUL WLlvil \OTCT UVea

6.1.3 If the range of the dial in either 6.1.1 or 6.1.2 is less than

the specimen thickness, the zero setting shall be made with a standard gage
block of appropriate thickness in place of the specimen, and the thickness
of the gage block shall be added to each dial reading when measuring the

thickness of spec imens.

7. REPORT

7.1 Immediately following each test the report (official record) of
the facts pertinent to the test shall be completed, and shall include the
following:

7.1.1 A statement that the test was conducted in comnliance with this

i e+ = LI~ A S =411 8 } Lol wWaos CLLIARLLEC CLEP - 22l0E W 1 LIlls

procedure, or a description of the deviations from this procedure. Report
all options selected and details of otherwise specified procedure that were
followed as permitted in 3.2 and 6.1.

n

7.1.2 Identification of the specimen an n
7.1.3 Results of the test. Report the thickness to the nearest 0.001
inch and identify each point on the specimen where it was measured.

7.1.4 When the test is performed to check compliance with requirements,
state that the specimen did or did not meet the requirements and give the
source for the requirements.

7.1.5 When the test is conduct d to evaluate or compare products or

methods, the report shall
lead to improvements.

8. NOTES

Q 1 Than armand fudins +hia mat
O.1 wnen specifying this met
led:

mation shall be suppli

FED. TEST METHOD STD. NO. 101C




8.1.1 Mandatory information:
a. Minimum diameters or areas of anvil and presser foot.
b. Load (ounces, pounds, or grams) or pressure (p.s.i) to be

exerted on the specimen (including the weight of 3.2 if used, and the

spring pressure or dial stem weight load exerted by the instrument at
particular thickness).

rt
o
]

c. Length of time the pressure shall be exerted on the specimen
before taking the reading.

d. Description of specimen, with minimum distance from an edge
at which measurements may be taken.

a 1 9 On
O.l.c Up

a. The particular type of micrometer to be used (see 6.1) 1if
required.

b. Special conditioning (see 5.1), if required.

Y

L BRI A~

l— iNDICATOR

——
il

kSPECIMEN

Figure 1. Thickness measurement apparatus.

FED. TEST METHOD STD. NO. 101C
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PROCEDURE B
TAPPI T 411 - THICKNESS (CALIPERS) OF PAPER AND PAPERBOARD
1. SCOPE
1.1 When specified in the commodity specification, contract or order,

Procedure B may be used in lieu of Procedure A for paperboard products.

FED. TEST METHOD STD. NO. 10i1C
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METHOD 2007.1
March 13, 1980

BURSTING STRENGTH OF SHEET MATERIALS
1, SCOPE
1.1 This method covers two procedures for measuring the hydro-

21 elis 2 mmsmmndons meacnisea 4o anntiad a ~Annt

a sheet material wnen LnLLcaa.LuB préssure 18 appiied at a contr
rate through a rubber diaphragm to a circular area 1.2 inches in diameter
of flat sheet rigidly held on the periphery of the test area. Method is

not appropriate for materials that are more elastic than the rubber
diaphragm.

static pressure in pounds per square inch required to produce rup
*»n?
L N

1.2 Procedure A is the TAPPI standard T-403, which except as noted
below may be used for paper and other sheet materials when the thickness
does not exceed 0.025 inch and bursting strength values are less than
250 p.s.1i This procedure incorporates the essential requirements of

L§
\
[
~
B
¢
P
b
¢

proc ir
the similar test appearing in ASTM D-774-67. Components of corrugated
1 be tested in accordance with Procedure B.

1.3 When the thickness of the material for the test exceeds 0.025
inch or the range in bursting strength values is expected to exceed 250

p.s.i., procedure B which follows is applicable. Also, procedure B
should be used to compare materials whenever values may include strengths

greater than 250 p.s.i.

2, DEFINITIONS

7 1 ~
Lo ot

3. APPARATUS
3.1 The apparatus shall have:
3.1.1 Means for clamping the test specimen without slippage between

- LTOL w
two annular, plane unpolished surfaces which may
tool marks not over 0.002 inch deep. The upper clamping surface shall
have an outside diameter of 3.83 + 0.02 inches and an inside diameter of
1.245 + 0,005 inches with all edges relieved of sharpness (0.025~-1inch

radius). The lower clamping surface shall be formed of a plate 0.225 +
0.015 inch thick and shall have an outside diameter of 3.88 + 0.02

inches and an ir f 1.25 + 0.01 inches, and the lower edge

nded off to a radius of 0,125 inch to prevent
it from cutting the rubber d iaphragm when pressure is applied. The lower
surface of the plate shall have a raised circular rib of semicircular

cross section (0.06 inch in height, 0.12 inch in width, and 2.75 inches

in diameter) to facilitate holding the rubber diaphragm in place. The
upper clamping ring shall be connected to the clamping mechanism through

FED. TEST METHOD STD. NO. 101c
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a swivel joint to insure even clamping pressure. During tests, the
circular edges of the openings in the two clamping plates shall be
substantially concentric, with no overlapping at any point. The clamping
faces shall be flat and parallel. The apparatus shall be equipped with

a device to indicate the clamping pressure in pounds per square inch
applied to the specimen. One satisfactory device 1s illustrated in
figure 1.

3.1.2 A rubber diaphragm clamped between the lower clamping plate

and the rest of the apparatus, so that, before the diaphragm is stretched
by pressure underneath it, the center of the upper surface is even with
the plane of the clamping surface. A pressure of 40 to 45 p.s.i. should
be capable of distending the diaphragm to a height of 1.8 centimeters
above the clamping plate.

3.1.3 Means for appl&ing controlled increasing hydraulic pressure to
the underside of the diaphragm until the specimen bursts. This pressure
shall be generated by a motor-driven piston forcing a liquid (glycerin)

into the pressure chamber of the apparatus at a rate of 170 + 15 milliliters
per minute

3.1.4 A maximum-reading pressure gage, graduated to indicate bursting
pressure in pounds per square inch with an accuracy of 0.25 percent of

full scale or 1 percent of a given scale reading, whichever is the

greater tolerance,

4. SPECIMENS

4.1 Each test specimen shall be an area of the material at least 6

by 6 inches, and shall be representative of the sample. Not less than
10 specimens shall be tested to establish the bursting strength.

5 CONDITIONING

~ . SVANA L 4 AVavadNe

5.1 The surfaces of each specimen shall have free access to the
conditioning atmosphere. Unless otherwise specified, the specimens
shall first be dried at room temperature with relative humidity not

greater than 35 gercenc, and then conditioned in an atmosphere uniformly
maintained at 73~ + 3.5°F and 50 + 5 percent relative humidity, for a
period not less than required for the specimen to attain a temperature
and a moisture content in equilibrium with the conditioning environment.

A period of 24 hours shall be considered adequate for this purpose.

(24 m

-aa
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6.2 Specimens shall be clamped at a clamping pressure sufficient
to prevent slippage of the specimen. Record the clamping pressure
applied. (Recommended clamping pressure for corrugated fiberboard is 20
p.s.i., but should approach the flat crush strength of the fiberboard.)

6.3 Apply the hydrostatic pressure until rupture occurs and record
the maximum registered by the pressure gage.

6.4 Make an equal number of tests but not less than five on each
side of the material.

7. REPORT

7.1 Immediately following each test the report (official record)
of the facts pertinent to the test shall be completed, and shall include
the following:

7.1.1 A statement that the test was conducted in compliance with
this procedure, or a description of the deviations from this procedure.
Report all options selected and details of otherwise specified procedure
that were followed as permitted in selection of Procedure A or B, and in
3.1.4 (indicate gage range), 4.1, and 5.1.

7.1.2 Identification of each specimen and the specific material
tested.
7.1.3 Results of the test. Report the bursting strength of each

specimen and the average for each direction through the material to the
nearest p.s.i.

7.1.4 When the test is performed to check compliance with requirements,
state that the specimen did or did not meet the requirements and give
the source for the requirements.

7.1.5 When the test is conducted to evaluate or compare products or
methods, the report shall include a statement of any observations that
may lead to improvements.

8. NOTES

8.1 Details are given with the qualification, "unless otherwise
specified,”" in the paragraphs regarding: Specimens (4.1), Conditioning
(5.1).

8.2 The standard test procedure A incorporates the essential
requirements of the similar test appearing in ASTM D 774-67 and in UU-P-
31b as method 112. For many materials method 112 of UU-P-31b has been
specified without regard to the limitations on thickness of material

(0.025 inch) and strength (250 p.s.i.). Consequently, for thick

FED. TEST METHOD STD. NO. 101C
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or strong materials, method 112 of UU-P-31b may not actually be used
when specified. Procedure B is included to provide for thicker or
stronger materials. ’

Bursting strengths measured using the same procedure are comparable, but
eatvranathe manaiivrad hu DPraradura A are nnt caomnarahle wie rthnea masaurad
-‘5‘llbbllﬂ BCGOoOUA CW U] A AVLESUULS I &A% AV = hd o) kol i W AW D MO S A
by Procedure B, Discard values obtained from bursts showing liner
creases when computing the average. Also, disregard audible double

bC

A-Yoke of tester.
B-Gage support rigidly secured to yoke near top.
C-Arm welded to split ring

Note: Calibrate dial gage in relation to clamping pressure
applied to the specimen in pounds per square inch,

Figure 1. A

FED. TEST M-THOD STZ. NO. 101C
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i. SCOPE

1.1 This test is used to determine the curling and twisting tendencies
of barrier materials when exposed to normal or elevated temperature and
relative humidity. (For tapes use FED STD TEST METHOD 101/2 0 3).

2. DEFINITIONS. In a vertically suspended specimen:

2.1 Curl is defined as rotation (roll) about a horizomtal axis

that 4e narallal tA tha nlane nf the ~lammed edoe of fhe gnggimgn

-l W e FGLCLLGL -\ L Y 4 = r‘“ll‘ A AT ¥ A= b‘“r‘-- "-a— - o bl | 4

2.2 Twist is defined as rotation about an axis through the midpoints
of the top and bottom edges of the specimens.

3. APPARATUS. The following equipment is required:

3.1 A horizontal platform and a suitable support bar from which to

suspend specimens are required. A suitable means of clamping one end of
specimens and allowing them to hang 1s required. A baseline shall be
drawn on the platform, which is the vertical projection of the support
bar centerline.

1.2 A hnmbgr or

oo A Ccha

n d at 73 + 3.5 F and 50 + 5 percent

3.3 A drying oven maintained at a temperature of 160 i.ZoF.
4. SPECIMENS
4.1 Specimens shall be selected at random and in sufficient number

to represent adequately the variation of the material.

4.2 Each specimen shall be 12 + 1/16 inch by 36 + 1/16 inch. When
hygroscopic material is being tested, measure and cut the specimens

after conditioning (see 5.1). When the material being tested is ortho-
tropic include in the teets, specimens cut with their leng th arallel to

T BT owO ) Tpyvwamtiis Wa wis =TS 2

each principal direction.

5. CONDITIONING

5.1 Unless otherwise specified, condition the barrier materials
from which specimens will be obtained to equilibrium in an atmosphere
uniformly maintained at 73 + 3.50F and 50 + 5 percent relative humidity.

FED. TEST METHOD STD. NO. 101C



METHOD 2015.1

March 13, 1980

6. PROCEDURE

6.1 Perform tests in an atmosphere maintained at 73 + 3.5F and 50
+ 5 percent relative humidity.

6.2 Clamp the 12-inch end of the specimen at a minimum of two

points, and suspend the specimen so that clamped end is parallel to and
36 +1/16 inch above the horizontal platform. Allow curiing or twisting
to proceed until the specimen is stable. Measure to the nearest 1/16
inch the vertical distance from the upper 12-inch end to the lowest
portion of the specimen (see figure 1, dimension B). Estimate the

extent of twist in degrees by observing the angle between the baseline
(3.1 and the vertical (downward) projection, onto the horizontal platform,
of the lower edge (end) of the specimen.

6.3 Transfer specimens (from 6.2) while still hanging from the
suppor;, to a forced draft oven maintained at a temperature of 160 +
2°F. Arrange the specimens in the oven to permit free circulation of
air. Allow to remain for 168 hours. Remove the specimens from the oven

and allow them to cool in the conditioning (5.1) atmosphere for 2 hours
while still suspended from the support. Measure amount of curling and
estimate extend of twist as described in 6.2.

6.4 Calculate percentage of curling as follows:
curling percentage = ﬁ%g-x 100 -
where:

A = actual length (in 36-inch direction) in inches of the

cllp L

specimen in the "flat" state
B = vertical distance, in inches, from the upper edge of
the barrier material to the lowest portion of the
7. REPORT

7.1 Immediately following the test, report (official record) the
facts pertinent to the test including the following:
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Identify the specimens and the specific material tested.

7.1.2

culated in
W

i
) &
b
t
t

State the principal direction of the material with respect to

~

State the percent curling as ca
f
e

ength of the specimen.
b q

M- Q@

When the test is performed to check compliance with require-

7.1.4

ments, state that the specimens did or did not meet the requirements,

and give the source for the requirements.

(e}
-

~~

Not applicable.

NOTES.

8.
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FLEXING PROCEDURE FOR BARRIER MATERIALS
1. SCOPE

1.1 This procedure evaluates the effect of flexing or accelerated aging
and flexing on barrier materials by determining the water vapor transmission
rate after repeated flexing.

2. DEFINITIONS

2.1 Barrier. Any material limiting passage through itself of solids,
liquids, semi-solids, gases, or forms of energy such as ultra-violet light.

2.2 Flexible. Easily hand-folded, flexed, twisted, and bent.

2.3 Seal. A continuous joint of two or more surfaces of sheet material
such as made hv fusion or adhesion.

ST Q3 NESS Gvite e

3.  APPARATUS

3.1 The Gelbo Flex-Tester or equivalent. The apparatus shall consist
essentialiy of a 3-1/2-inch diameter stationary head and a 3-i/2-inch diameter
movable head spaced at a distance of 7 inches from face-to-face at the
starting position of the stroke. The specimen supporting shoulders on the
heads are 1/2 inch wide. The motion of the movable head is controlled by a
grooved shaft to which it is attached. For the full stroke operation, for use
in testing some materials as specified, the groove is so designed as to give a
twisting motion of 440° in the first 3-1/2 inches of the stroke of the movable
head followed by a straight horizontal motion of 2-1/2 inches. The motions of
the movable head are uniform except for that portion where the rotary motion
is changing to straight transiational motion. The motion of the machine is
reciprocal, a full cycle consisting of the forward and return strokes. For
the alternate short stroke operation, for use in testing other materials as
specified, the movable head travels only 3-1/4 inches in each direction in
such a manner that a twisting motion of only 400° is imparted to the
material. The flexing for all materials shall be 40 cycles per minute. In
the event an equivalent test is used, proof of the equivalence with the
performance of the Gelbo Flex-Tester must be presented to the qualifying
agency for their approval of the substitute equipment.

4.  SPECIMENS

4.1 Not less than four 12- by 8-inch specimens shall be cut from the
barrier material, two in each principal direction (machine and cross) unless
otherwise spec1f1ed Unless otherwise spec1f1ed four additional 13- by
9-inch specimens “shall be cut out, two in each principal direction, and shall

FED. TEST METHOD STD. NO. 101C
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be aged by exposing the specimens in an atmosphere of 80 to 85 percent
relative humidity at 160° + 2°F for 72 consecutive hours. This relative
humidity can be maintained at 160°F over a saturated solution of ammonium
sulfate (85 grams per 100 ml water) in a closed vessel. At the completion of
the aging exposure, the test specimens shall be returned to room conditions
for 4 hours and then trimmed to produce four aged specimens each 12 by 8
inches. Each test spec1men unaged and aged, shall be prepared for flexing by
heat seaIIng, or 301n1ng by more approprlate means, the two shorter edges of
the sheet with 1/2-inch fintype seam, thus producing an approximate 3-1/2-inch
diameter cylinder or sleeve 8 inches long.

5.  CONDITIONING

5.1 The surfaces of each specimen shall have free access to the con-
ditioning atmosphere Unless otherwise specified, condition the specimens to
equilibrium in an atmosphere uniformly maintained at 73° + 3.5°F and 50 + 5
percent relative hum1dity, for a perlod not less than requ1red for the
specimen to attain a temperature and a moisture content in equilibrium with
the conditioning environment. A period of 24 hours shall be considered

adequate for this purpose.
6. PROCEDURE

6.1 Flexing procedure shall be performed in the conditioning atmos-
phere. The sleeve, in cylindrical form, shall be positioned on the circular
heads of the flexing apparatus and secured tightly by adjusting clamps. The

drive shaft of the Flex machine shall be at dead center (i.e., perfectly

horizontal) before flexing is initiated. Each sample shall be flexed for 20

cycles using the motion specified in the reference to this procedure (see 8.1).

6.2 The water vapor transmission rate shall then be determined by
forming the specimen into a pouch and testing according to Method 3030, pro-
cedure A(1).

7. REPORT

7.1 The report prepared according to Method 3030 shall include under
7.1.2 reference to this procedure and include a statement of any deviations
from this procedure.

8. NOTES

8.1 For MIL-B-131, Class 1 materials, a flexing motion using the full
stroke (6 inches) and 440° rotation in the fxrst 3-1/2 inches of the stroke is
specified, and for Class 2 materials only 3-1/4-inch stroke with a twisting

S & = u - Wi

motion of only 400° is specified. For other materials, the applicable
alternative should be stated in the reference to this procedure.

FED. TEST METHOD STD NO. 101C
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8.2 Details of this flexing procedure are given with the qualification,
"unless otherwise specified," in the paragraphs regarding: -
Apparatus (3.1)
Specimens and aging (4.1)
Conditioning (5.1)
Flexing procedure (6.1)

FED. TEST METHOD STD NO. 10iC
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1, SCOPE
1.1 This procedure determines whether or not the strength of a

heat-sealed seam is adequate to resist a dead weight load applied in a
manner tending to open the seam. The test does not measure the tensile
strength of the seam or indicate its efficiency in developing the strength
of the material joined.

2. DEFINITIONS

2.1 Not applicable.

3. APPARATUS

C YR D 2 mas Lind i nnVden soiidacmemd sed bl mmmsswmatba Amntrala ~AF
Jed APDPTIOpPTlate neat-=Sealling €quUipumeEill willl atlulraic LUlLivLs Vi
*omneratitre ocattre and tdme adduncted tn fuece the material 4o0ined in
LCHIPCLGLULC, PLCDDULC’ allud L AlICT au_’uagcu -\ A WD e Wb AN WA AT O T mes -—oa
the heat-sealed seam. The quality of seams should be reproducible.

3.2 A test frame with means to hold not more than 2 inches of the

upper end of the specimen so that the rest of the specimen hangs free.

~ a 2 - K] .« 1 [ U B a crimmmnd Lea Al o Y oicmw camembdaam
3.3 A weighted clamp 1 inch wide to suspend irom the lower portion
Af rha enardman IMnlace athavrrdca enanrdifiad tho tnatal weioht ghall he
Vi LR Y L= QPC\-LIHCll- WVilATC OO Vil WAODS wyc\.asa&u, - AN bVeGais We-agnilie weaia A - -
3-1/2 pounds (see notes).

4, SPECIMENS

4.1 Sheet materials. Unless otherwise specified, a representative
£ har 10 _dw nle ol e o f ol o a2 T 1L 11 L cioand tm Lnwem o tans

U= DY 121000 pliECE Ol i€ maLelridld >[1dll DE UDEU LU 1V LUuC LoOL
specimens. Fold the piece in the middle and seal the 6-inch ends together
on the heat-sealing equipment adjusted appropriately for the material.

The edge of the heat-sealed area should be accurately marked while in
the sealer. From the flattened tube so formed, cut perpendicularly to
the seam to form three bands 1 inch wide but do not use the end strips.

Cut each band on the fold line to form a l-inch wide specimen with the
Lnnt cnmlad ancne mutanddas cmcmance tha cceanadwman ot addlansth Thae haat o
I€di=scadlcy dtdll CALEHNULILY aCLUBS LUE ppPELLUCIL aL uiuATKpLil,. All€ GG
sealed seams shall be permitted to cool at room temperature for 1 hour
before cutting the test specimens.

4.2 Fabricated bags, pouches, etc. Unless otherwise specified, a
representative fabricated item or items shall be used to form test
specimens of each heat-sealed seam. Flatten the item with the test seam
Ad mem o Y s el aced YV dmal cod Fa mbend o mamemmm AL ArsVTar A tha cnam &
at oue euge, auu Cut i-1incn wade BLLI LIPS p Lfpluiluial LU LT pTauw vv
1orm double thick strips 1 inch wide by a convenient length so that
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when the strip i1s extended the seam is crosswise in the specimen at
midlength. Not less than three specimens from each typical heat-sealed
seam shall be teered, The closure seam, or any others freshly formed,
shall be permitted to cool at room temperature for 1 hour before cutting

e oA

the test specimens.
5. CONDITIONING

5.1 Unless otherwise specified, no special conditioning of the
specimen  is required.

6. PROCEDURE

6.1 Unless otherwise specified, the test shall be performed at

s
normal room conditions.

6.2 Fasten one end of the test specimen to the test frame and
allow the rest of the specimen to hang free. Carefully and without
impact loading, attach the weighted clamp to the lower end of the specimen

-~ o-lnn esnd athhe 4o nAad ke thn acarnandana
ov 'clelL AD auaycuucu U] Lllc ayC\.Llucu .
6.3 Unless otherwise specified, the weight shall remain freely

suspended for 5 minutes. Then remove the weight and measure to 1/32 of
an inch the extent to which the heat-sealed seam opened within the
marked edges of the heat-sealed area. Record this and any other evidence
of failure of the seam or the adjacent material affected by the seam.

7. REPORT

7.1 Immediately following each test the report (official record)
of the facts pertinent to the test shall be completed, and shall include
the following:

7.1.1 A statemen

|r'7

that the test was conducted in compliance with
this procedure, or a description of the deviations from this procedure.
Report all options selected and details of otherwise specified procedure
that were followed as permitted in 3.1, 3.3, 4.1, 4.2, 5.1, 6.1, and

6.3.

7.1.2 Identification of the specimen and the specific material
tested.
7.1.3 Results of the test. Report the extent to which the seam

opened and any other evidence of failure of the specimen.

-y b ] . o __ ar a_ s 2 _ e 3 a r._ 1 Y -2 ALl 2
{edeid nen wne rest 15 periormed Lo CnecxKk compliance il require=-
moantc ctate rthat tho enordimon did Aar A44d natr mest the reauiromente and
wmente, sgtatle Taat The specaimen €148 O CLG not eel Iane requirements anc
give the source for the requirements.
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7.1.5 When the test is conducted to evaluate or compare products or
methods, the report shall include a statement of any observationsthat
may lead to improvements.

8. NOTES

8.1 1f other weights or environments are to be used to evaluate

the heat-sealed seams, they should be specified in the cognizant document.
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PUNCTURE RESISTANCE

AT
1. oLUrL

1.1 This test is used to measure the load required to puncture
flexible sheet materials. A probe moved at a relatively slow speed by
means of a pendulum-type tensile testing machine, is used to puncture

the specimen.

2. DEFINITION
2.1 Not applicable.
3. APPARATUS (The following equipment is required:)

™

. o ) . --0 . .
.1 A chamber or room maintained at 73 + 3.5
relative humidity in which to condition specimens

3.2 A chamber maintained at a temperature of 160° 3.503 and 85 + 5
percent relative humidity in which to expose specimens to "accelerated
aging."

3.3 A pendulum-type tensile testing machine having the following
features:

(a) A means of moving the stressing clamp at a uniform rate
of 12 + 1 inches per minute.

(b) The capacity of the machine shall be such that puncture |
of the specimen occurs when the pendulum hangs between 9
and 45 from the vertical.

3.4 A puncture fixture as shown in figures 1, 2, and 3.

4. SPECIMENS

4.1 Select specimens at random and in sufficient number to represent
adanuately the vardatrian af rtho matarial

aucguns\—‘l - VAL ABCLAWVILA WV il WOl atds e

4,2 A specimen shall be 10 inches in length by 4 inches in width.

When the material being tested is orthotropic, specimens cut with length
parallel to each principal direction shall be included in the tests.



5. CONDITIONING
5.1 Unless otherwise specified, condition the specimens to equilibrium
in an atmosphere uniformly maintained at 73° + 3.5°F and 50 + 5 percent

Irelidtiive numiaiiy, LQI a pt:l.].ou not Lebb LlldIl xequxteu LU[ Lne bPCL.Uult:ll
to attain a temperature and a moisture content in equilibrium with tne
conditioning environment. A period of 24 hours shall be considered

adequate for this purpose.

5.2 Unless otherwise specified, prior to conditioning as specified

in 5.1, expose one-half of the specimens to "accelerated aging" as o
follows: Expose the specimens 72 hours in a chamber maintained at 160

ES ') ':‘ and RS 4 € naveicant vyolatduan ‘-\sv £A5 - Thirine avnAaciira rtho enarimanc
= QAN Vs ; - }ICL A = ACiACGwA VO AANAIM AN A - y - L J.lls CI\PUDUL(—, LR A Dy\—\-LlllelD
shall be positioned to allow free circulation of air around each specimen.
6. PROCEDURE

_ - — - ==0 - =0_

6.1 Perform tests in an atmosphere maintained at 73~ + 3.5°F and

50 + 5 percent relative humidity.

6.2 Fasten the puncture fixture in the lower clamp of the testing

machine. Bring the 4-inch-wide ends of the specimen together to form a
loop. If the faces of the specimen are of different materials, place

on the inside of the loop that face normally placed facing the packaged
product. Fasten the ends in the upper clamp of the testing machine, SO

that the center of the looped specimen,is directly below the point of
the probe., Operate the testing machine at 12 + 1 inch per minute until
the puncture head has ruptured (punctured) the specimen. Record the

1oad required to puncture the specimen.

7. REPORT
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facts pertinent to the test including the following:
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7.1.1 State that the test was conducted in compliance with this
procedure or describe arny deviations from this procedure. Report options
selected and details of otherwise specified procedures that were followed
as permitted in 5.1 and 5.2.

7.1.2 Identify the specimens and the specific material tested.

7.1.3 Results of the test, State the load at rupture as determined
in 6.2 after conditioning only and after "accelerated aging."
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and give the source for the requirements.
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7.1.5 When the test is conducted to evaluate or compare products or
methods, include a statement of any observations that may lead to improvements.
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Figure 1. Puncture test assembly.
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Figure 3. Recommended tetrahedron point.
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TENSILE BREAKING STRENGTH AND ELONGATION OF
PAPER AND PAPERBOARD

NOTE: The test procedure TAPPI T-404-08-6]1 shall be used for
determining the tensile breaking strength and, if required, the elongation
of dry paper and paperboard. For wet paper and paperboard TAPPI T-456-m

shall be used. A constant rate of movement of the loading clamps shall
be maintained throughout the test of a specimen.

FED. TEST METHOD STD. NO. 101C
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PUNCTURE RESISTANCE AND ELONGATION TEST
(1/8 INCH RADIUS PROBE METHOD)
1. SCOPE
1.1 This method is intended for use on flexible barrier materials,

to determine their resistance to puncture (or rupture), and elongatiom,

employing a 1/8 inch radius metal probe.

o]
A

2.1 Not applicable.

3. APPARATUS

3.1 Instron tensile tester equipped with compression head.

3.2 Compression cells, C, D, E. Ranges 1 to 50 pounds, 20 to 1000

pounds, and 100 to 5000 pounds, respectively.

3.3 Compression load cell table with accompanying adapter collar,
size dependent upon compression cell range.
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inch dimaeter hole drilled at each corner. The cage is
inserting the bolts in the holes of one plate and anchoring

locking washer and nut. A one inch diameter hole is cut in
of this plate to allow for attachment to the Instron tester

the center
crosshead by

means of a threaded stud and metal disk.

The remaining plates are

anchored to the opposite ends of the bolts. A one inch diameter hole is
it in the center of these plates and two sheets of carborundum paper

L dli LT LTliivcoa il ST Q118 LW ollkeLle Cal DOLUIIAdlil

corresponding one inch diameter holes in the center and with rough
surfaces fac1ng each other, are inserted between the two lower plates to
hold the specimen during testing.

3.5 A probe which is a 1/2 inch diameter, by five inches long,
steel rod with one end tapered to a 1/8 inch radius on the end. The
length of the taper is 2 inches. The probe is attached at its wider end
to a 5~7/8 inch diameter aluminum plate (see figure 1) with 1/2 inch

diameter hold drilled and threaded, in which the probe is mounted and
secured with a nut. Two 1/8 inch diameter holes are drilled in the
plate for attaching the probe assembly to the compression cell.

3.6 A template, 2 inch by 2 inch for cutting test specimens.

3.7 A dial gage or micrometer for measuring specimen thickness to
nearest 0.0001 inch.
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4.1 The specimens shall be selected from a representative area
free of obvious flaws or defects. Specimens shall measure 2 by 2 inches.

5. CONDITIONING

5.1 Unless otherwise specified; condition the specimens for a
minimum of 24 hours in an atmosphere maintained at 73° + 3. SOF and 50 +
5 percent relative humidity. The surfaces of each specimen shall have

access to the conditioning atmosphere.

6 PROCEDURE

6.1 Tests shall be conducted in an atmosphere as specified for
conditioning.

6.2 Select a compression load cell covering the anticipated load

required to puncture the test specimen. Lower the cell into the compression
block with the power coupling side down. Based upon the load requirements,
select the proper screw collar adapter to fit the cell and the compression
table. Set the probe plate upon the compression table so that the holes
are aligned and secure the plate and table together. Screw the probe

into the probe plate and secure with a locking nut. Set the Instron

Load Selector switch to the No. 5 position. With the load weighing

system toggle switch in the "off" position connect the adapter wire

first to the compression cell. Pass the wire up from behind the instrument
and finally over the upper cross member for connection of the captive
coupling to the load weighing system input connector. Energize the load

weighing system, place the locad selectoer switch to the No. 1 position
for C compression cell operation, or to position 2 for D and E cell

operation. Place the proper calibration weight on the probe plate, one,
10 or 25 pounds for Cell C, D and E respectively and proceed with instrument
calibration. Deenergize the load weighing system. Return the load

selector switch to position 5. Screw the connecting bolt on the top
side of the specimen clamp assembly into the mating threaded hole in the
center of the compression anvil located centrally and on the underside
of the tester crosshead.

6.3 Determination of bursting strength

dete imen thickness at 5
pounds in the central 2-inch square area, and record the

average thickness to within 0.00004 inch.

rmine the
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(b) Loosen the 4 nuts on the periphery of the bird cage
specimen holder and slip the specimen between the faces
of the carborundum papers and hold down plates. Center
the specimen in the clamping area so that it covers plate
holes. Fix the specimen tightly into place by screwing
down the nuts. Uniform tightening may be accomplished by

progressive tightening of opposite pairs of nuts.
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Using the crosshead down button, drive the crosshead to a
point approximatelv 1 inch above the probe. Finally,
using the manual positioning knob of the selsyn drive,
adjust the crosshead such that the specimen test area and
the probe tip are separated by 0.10 to §.20 inch. Zero
the gage length control dial.

Using a ruler, determine to the nearest 0.10 inch, the

distance from the bottom flange of specimen clamp to the
tip of the probe table. Set the gage length return dial
to this distance in inches minus 0.2 inch. Set, to the

UG S |

()
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left, and in the automatic return position, the toggle
switch located directly below the red safety stop button
and to the right of the traverse return button. Select

the position of the selsyn drive gear box for the proper
gear combination which, with the proper clutch level
position, will provide a crosshead movement rate of 20
inches per minute.

Select and position in the chart drive gear box a gear
combination to provide a chart speed of 20 inches per

minute.

Record on the chart the average specimen thickness in
inches, radius of the probe end in inches, crosshead and
chart speeds in inches per minute.

Place the tester load selector switch in a position which
will cover the anticipated load requirements and which,
with the previously set chart speed, will provide a
compression loading slope of approximately 45 degrees.

Activate the load weighing system. Energize the chart
drive and simultaneously strike the crosshead down button.

CAUTION: Keep the test under constant surveillance to be

~~

A

certain first that the compression load is not being
exceeded and secondly that the specimen clamp bed

plate does not make direct contact with the compression

cable.

When the specimen has been punctured > 1 CTOSS
head to its preset gage length point. Deactivate the
load weighing and chart drive system. Loosen the nuts
and remove the spent specimen. Place a new specimen in
the specimen holder. Adjust the chart speed and load
range, if required, to provide the desired slope on the
records. Repeat the test procedure until five specimens
have heen tested
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6.4 From the records which have been stripped from the recorder,
determine the maximum force in pounds, to the nearest 0.1 pound, required
to puncture each specimen, and determine the elongation by measuring the
distance to travel from the beginning of contact of probe with specimen
to the puncture point to the nearest .0l inch.
-
/-
7.1 Immediately following each test, the report (official record)
of the facts pertinent to the test shall be completed and shall include
the following:
compliance with
+hda Aadiivra

as conduct
T
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Report all options selected and details of otherwise specified procedure

that were followed.
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7.1.2 Identify the specimen and specific material tested and the
dverage thicknesses.
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required for each determination as well as the average force for five
determinations. Also, if required, report the correspondlng elongation

for each specimen and the average for the specimens.

7.1.4 When the test is performed to check compliance with requlrements,
state that the specimen did or did not meet the requirements, and give

the source for the requirements,

7.1.5 When the test is conducted to evaluate or compare products or

methods, include in the report any observations that may lead to improvements.

8. NOTES

8.1 Not aPn1innh19
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Figure 1. Puncture resistance and elongation test fixture.
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BLOCKING RESISTANCE OF PACKAGING MATERIALS

1. SCOPE
1.1 This method of test includes procedures for determining the
blocking resistance of packaging materials, including (A) films and

papers; impregnated, coated, laminated, or coated and laminated com-
binations of paper with metallic foils and synthetic films; (B) gummed
paper labels, (C) tapes including those with filament reinforcement but
not including pressure-sensitive tape; and (D) pouches.

1.2 Procedure A is a general method applicable to those packaging
materials other than gummed labels and tapes where blocking may be
detrimental. This method provides for a range of standard conditions of
temperature and relative humidity to simulate the varying climatic
conditions which the materials might encounter during manufacture,
storage, transportation, or use.

1.3 Procedure B is designed specifically for gummed labels to
ascertain 1if blocking will occur between the adhesive and paper.
1.4 Procedure C is designed for gummed tapes to determine if

blocking will occur between the adhesive and adjacent tape backing.

1.5 Procedure D is designed for pouches of the materials that are
commonly fabricated or stocked in the form of pouches.

2. DEFINITIONS

2.1 Blocking is defined as cohesion or adhesion between contiguous
layers of similar or dissimilar materials in roll or sheet form which
interferes with the satisfactory and efficient use of the material.

2.2 Blocking resistance is defined as the ability of a given

material to resist the blocking effects of temperature, pressure, and
relative humidity.

2.3 Equilibrium. The specimen shall be considered at equilibrium
when the change n weight during a l-hour or longer period of conditioning

does not exceed 0.02 percent of the specimen's weight at the end of the
period.

3. APPARATUS
3.1 The general apparatus shall consist of the following:
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3.1.1 A constant temperature oven with provisions for air circulation
that can be maintained at selected temperatures between 100° and 160°F
within + 2°F,

3.1.2 A desiccator, for use as a humidity chamber, having a minimum
inside diameter of 6 inches. Ground giass edges should be flat, clean,
and freshly lubricated with a thin film of stopcock grease.

3.2 For procedures A and B special apparatus shall include:

3.2.1 A bottom supporting plate consisting of a 4- by 4-inch pilece

of plate glass or a corrosion-resistant metal plate with flat surfaces.
3.2.2 Pressure blocks. Four brass plates or weighted pieces of
corrosion-resistant metal or plate glass having flat surfaces, with base
dimensions equal to or slightly larger than the dimensions of the specimens.

The weight of each block or weighted plate shall be such that it will
provide a pressure on the bottom support surface equivalent to the
specified pressure. Unless otherwise specified, base dimensions shall
be 1.50 + 0.01 inches square and the weight shall be sufficient to
create a uniform pressure of 0.5 + 0.0} p.s.1.

3.3 For Procedure A special apparatus shall include:

3.3.1 Sheets of thin hard surfaced paper or thin metal foil cut to
the size of the specimen.

3.4 For Procedure B special apparatus shall include:

3.4.1 Sheets of bond paper conforming to type III of UU-P-121 cut to

a size of 2 by 2 1inches.

3.5 For Procedure C special apparatus shall include:

3.5.1 Two plane-surfaced corrosion-resistant metal blocks 1 by 4 by
1/2 inches.

3.6 For Procedure D special apparatus shall include:

3.6.1 Resilient pads 2 inches square and 1/8 inch thick.

3.6.3 The combined pressure of the plate and weights shall be 12 pounds.

FED. TEST METHOD STD. NO. 101C
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4. SPECIMENS

4.1 Unless otherwise specified, specimens shall be taken at random
in sufficient number to adequately represent the variation within the
material.

ot otherwise gsnecified
Ve VRHRTETAYY Vv TaesaTm=s
4.2.1 A representative piece of the sheet material approximately 1.5

inches square shall constitute a specimen. A group of eight specimens
is required for one test. (This size permits four tests to be exposed

simultaneously in a 6-inch-diameter desiccator. When tests do not
involve a desiccator for humidity control, the specimen size may be
larecer.)
larger.)
4.2.2 Procedure B: Twenty labels., If either dimension is larger
than 2 inches, cut it to 2 inches.
4.2.3 Procedure C: Ten strips of tape, 4 inches long by 1 inch wide
or less when the width of the roll of tape is narrower than 1 inch.

4.2.4 Procedure D: Pouches.

4.2.4.1 From sheet material four 5- by 10- inch sheets shall be cut
out and subjected to the conditioning atmosphere prescribed in 5.3.1 for
not less than 16 hours before fabrication into pouch specimens. Form

each sheet into a 5- by 5-inch pouch by folding in half and, leaving ome
side open, seal along three sides with a seam 1/2 inch wide using the
method contemplated for use of the material.

4.2.4.2 From pouches or bags submitted in the fabricated form, four
representative pouches of the same size shall constitute the specimens
for each test.

S. CcO

5.1 The surfaces of specimens shall have unimpaired exposure to
the conditioning environment or series of environments as specified.

5.2 Unless otherwise specified, the period of conditioning shall
be not less than required for the specimen to attain a temperature and a
moisture content in equilibrium with the conditioning environment (see
2.3).

5.3 Unless otherwise specified, the conditioning environment for

each procedure shall be as follows:
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5.3.1 Procedures A and D: 73 ;=3.5UF and 50 + 2 percent relative
humidity.

o o
5.3.2 Procedures B and C: 73" + 3.5°F and 80 + 2 percent relative
humidity. The 80 percent relative humidity can be obtained with a
saturated sclution of ammonium gulfate in a desiccator at the gpecified
temperature,
5.4 The paper sheets which are to be used as special apparatus in

Procedures A and B shall also be conditioned as specified for the test
specimens in the respective procedures.

6. PROCEDURE
6.1 Procedure A.
6.1.1 Procedure A consists of stacking the specimens and applying a

pressure which is maintained while the stack is exposed to a controlled

environment. After a period of exposure, the specimens are separated
and rated for blocking resistance.
6.1.2 The exposure environment (temperature and relative humidity,

and the pressure) shall be as specified for the determination of blocking
resistance. If not specified, the selection of the test environment may

o A\

be at the optlon of the tesclng BCCIVIIY \aee 0.4).

6.1.3 The apparatus, including the desiccator containing the proper
salt solution, the pressure blocks, supporting plates, and interleaving
material shall be brought to the test temperature by heating them for at
least 1 hour in the oven which previously has been adjusted to the
exposure temperature. When the desiccator is warmed, open its 1id for

about 5 minutes and then close the 1id until the specimens are ready for
insertion.

6.1.4 Stack the conditioning test specimens and pressure media in
the desiccator or in the oven in the following sequence:

Bottom supporting plate.
Interleaving paper or foil.
Four test specimens (stacked one on top of the other)

Interleaving paper or foil.

Four test specimens (stacked one on top of the other).
Interleaving paper or foil.

Pressure block.

6.1.5 If the faces of the test specimens are of different character-
istics, the test specimens shall be stacked so that all three possible
surface combinations - face to face, face to back and back to back -are
tested. The following sequence shall be used:

FED. TEST METHOD STD. NO. 101C
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Bottom supporting plate.
Interleaving paper or foil.
One specimen, face up.
One specimen, face down.
One specimen, face down.
One specimen, face up.
Interieaving paper or foil.
One specimen, face up.
One specimen, face down.
One specimen, face down.
One specimen, face up.
Interleaving paper or foil.
Pressure block.
6.1.6 A 6-inch~diameter desiccator will permit four stacks to be
tested at one time. Locate each stack in a quarter section of the
bottom supporting plate so that the individual stacks do not overlap or
touch each other and so that the test areas are completely supported by
the bottom plate. For exposure conditions involving dry heat, the
stacks 1nc1uding the bottom plate can be placed directly on a ‘shelf in
the oven.
6.1.7 Place the desiccator containing the stacked test specimens or
the stack of specimens (if dry heat 1is involved) in the oven. Let the
1id of the desiccator remain partially open for 15 minutes, then slide
it shut., Leave the desiccator or the stack of specimens in the oven at
the exposure temperature for 24 + 1 hour unless otherwise specified.
6.1.8 Remove the desiccator or the stack of apecimens from the oven
and then carefully remove the pressure blocks from the stack of test
specimens and take each stack from the desiccator.
6.1.9 Allow the etack of test specimens to stand in an atmosphere .
maintained at 73" + 3. 5°F and 50 + 2 percent relative humidity for a
cooling period of at least 30 minutes.
6.1.10 After the cooling period the specimens shall be examined, by
slipping or peeling the sheets apart, and rated for blocking resistance
as follows:
Degree of blocking Description of blocking
resistance
No blocking No adhesion or cohesion between contiguous
surfaces, which slide freely upon cne
another, Surfaces of specimens are not
marred.
FED. TEST METHOD STD. NO. 101C
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Degree of blocking Description of blocking

resistance

Slight blocking Slight adhesion. Adjacent surfaces do
not slide freely, but will with frictional
pressure. Surface may or may not show
a very slight evidence of marring. 1iInciude
surfaces that may be eazily separated
with no evidence of delamination or
rupture and show little or no evidence
of marring, even though it may be
difficult to cause the surfaces to slide,.

Considerable blocking Adhesion or cohesion of contiguous
surfaces. Layers may be geparated with
difficulty. Surfaces will be marred or
partially destroyed. Paper base materials
will show loss of fiber. Synthetics
may or may not display surface mar.

Poamnlara Kh1lacnkdna Rlanlkdma A tha avéan ~F ~memen aal
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or weld between adiacent surfaces which
cannot be separated without destruction
of the test specimen.,

6.2 Procedure B (gummed labels).

6.2.1 Stack the conditioned specimens on a supporting plate evenly

with each specimen one on top of the other and interleaved with a conditioned

sheet of the bond paper.

6.2.2 The stack shall be weighted to a uniform pressure of 0.5 +
0.01 p.s.i. on the surface of the specimen.

A 2 1 Tha cetarlk Af aceceamhlad canandmance ahall ha alanad 4 ¢tha taas
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atmosphere (73" + 3.5°F and 80 + 2 percent relative humidity) and retained
therein for a 24-hour period.

6.2.4 The stack shall then b gved, véth pressure still applied,

into an atmosphere maintained at 73° + 3.5°F and 50 + 2 percent relative
[V S [ nd retained therein for a vericd of at Voot D) Lmmm

numigicy i iTialiltu Lilclclil 1UL 8 pPErL1IVU VUL dLl 1EdSdSL «4 nours.

6.2.5 Then the stack shall be disassembled and the specimens examined

for adherence of the adhesive on the label to the bond paper. When a
label cannot be easily separated without removing fibers from the interleaving
sheet, it shall be recorded as blocked.
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7. REPORT

7.1 Immediately following each test the report (official record)
of the facts pertinent to the test shall be completed, and shall include
the foliowing:

this procedure, or a description of the deviations from this procedure.
Report all options selected and details of otherwise specified procedure
that were followed as permitted in 3.2.2, 4.1, 5.2, 5.3, 6.1.2, and
6.4.2.

7.1.1 A statement that the test was conducted in compliance with

2 1 9 TAantdfdrnatrdan Af tha anandman and tha anandfir matarial
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tested.

7.1.3 Results of the test. For Procedures A and D report the degree

of blocking resistance and identify the surfaces rated. Include a brief
description of any blocking found. For Procedure D also report, when
the 200 gram weight is used to separate the interior surfaces, the
period of time that the weight remained suspended. For Procedure B and
C report for each specimen whether or not its adhesive was found blocked

...... poeaEll wileL et 1 10

to adjacent material.

7.1.4 When the test is performed to check compliance with requirements,
state that the specimen did or did not meet the requirements and give
the source for the requirements.

7.1.5 When the test is conducted to evaluate or compare products or
methods, the report shall include a statement of any observations that
may lead to improvements.

8. NOTES

8.1 Details are given with the qualification, "unless otherwise
specified,"” in the paragraph regarding:

Pressure blocks (3.2.2).

Specimens (4.1 and 4.2).

Conditioning (5.2 and 5.3).
2)
-

Fvnacura (A 1 2 nnd 6 14
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8.2 The temperatures and humidities required in current specification
range from 100” to 18C°F and from O to 75 percent relative humidity.
Pressures are usually either 0.5 or 3 p.s.i. The periods of exposure

range from i/Z to 48 hours, but 24 hours is the most common. ASTH,
MmADDT amd D T mmamandicormnmn mbmbn blhatb mamn s mmmeman Af eha ANl Acrdonn aants
1l diy aGalld I e do leLCUULCa DLALE LUAalL VIIE VUl WWLIET VUL LT LUViAVWLLE OCLO
of conditions shall be used to test for blocking.

FED. TEST METHOD STD. NO. 101lC



METHOD 3003
March 13, 1980

6.3 Procedure C (gummed tapes).

6.3.1 The ten conditioned specimens shall be arranged adhesive side
downward in a precise stack on one metal block, and the stack covered by
the second metal block.

W
[
3

k shall be

shall be we ed to a uniform

“al & s '.; - 3

& % i t -
+ 0.01 p.s.i. on the surface of the specimen.

otran
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6.3.3 The stack of assembled specimens shall be placed in the test
atmosphere (73 + 3. S°F and 80 + 2 percent relative humidity) and retained
therein for a 24—hour period.

6.3.4 After exposure to the test atmosphere, the top block shall be
removed and the individual strips of tape separated and examined for
blocking. When a tape specimen cannot be easily separated from another

without removal of fibers or material from the backing of the adjacent
strip, or delamination of the tape, it shall be recorded as blocked.

-

6.4 Procedure D {pouches).

6.4.1 A 2- by 2- by 1/8 inch-thick resilient pad shall be placed on
a smooth hard plate. A conditioned pcuch specimen shall then be placed
upon the pad so as to be centered thereover. Place three additional

pouches centered upon the first pouch to build a stack of four pouches.
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pads.
6.4.2 The entire assembly shall then be placed in an oven maintained,
unless otherwise specified, at 160° i_ZGF for 24 hours. Then the entire

assembly shall be removed and allowed to come to room t

1]
(a4

6.4.3 The assembly shall then be dismantled and the specimens shall
be examined and rated as described in 6.1.10 for blocking, pouch to
pouch. Then each pouch shall be examined by cutting away the seamed
edges and determining the extent of blocking between interior surfaces
of the pouch.

6.4.4 1f blocking is indicated by resistance

o separation of the
two interior surfaces, a free end of one surface shall be clamped so the
blocked surface hangs down freely in a vertical position. A 200 gram
weight shall then be gently attached to the corresponding free end of

the opposite surface. Either determine the time that the weight is

re

sustained until complete separation of the surfaces occurs, or if the
time exceeds 2 minutes, report the specimens blocked. Visually inspect
the separated surfaces for delamination or rupture of the material.

FED. TEST METHOD STD. NO. 101C






CONTACT CORROSIVITY TEST OF SOLID MATERIALS IN
FLEXIBLE, RIGID, OR GRANULAR FORMS

LSRN 2 1) MaVamy WiY VivMmIVAKIY 4 ViWD

1. SCOPE

1.1 This test method contains four procedures, each of which is
intended to determine whether or not a packaging material while retained
in intimate contact with a test surface induces corrosion of the test

surface. The determination may be made for fresh material, or for
material subjected to a prescribed procedure of conditioning before
test.

2. DEFINITIONS

2.1 Corrosion. Deterioration of a material by chemical action,
usually as a result of oxidation, galvanic, acid, or alkali acrion, 1In
this test method a visible chanze in the surface finish such as pitting

or etching or the formation of loose or granular particles shall constitute
corrosion. Stain alone shall not be considered corrosion.

2.2 Stain, Color changes formed only on a surface without any
evidence of rust, pitting, etching, or deterioration of the surface. Im
this test stain shall not be considered corrosion.

2.3 Test surface. A specially prepared surface of the material to

be retained with the specimen in the test environment and subsequently
examined for evidence of corrosion.

3 APPARATUS

3.1 A slow-speed grinding and polishing wheel and a supply of 240
grit aluminum oxide or silicon carbide abrasive.

3.2 Tanks for cleaning, rinsing sclvents, and fingerprintiing remova.
3.3 A ventilated drying oven with a temperature control or a bank
of infrared lamps

3.4 Desiccator with drying agent.

3.5 An exposure chamber with a temperature control and a system

for controlling relative humidity, if required.

FED. TEST METHOD STD. NO. 1
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3.6 Rectangular steel weights 1 by 1 by 3 inches weighing 0.85 +
0.05 pound unless otherwise specified.

3.7 For granular solids not bagged, a grinder capable of reducing
the particle size of test material; two sieves, U.S. No. 40 and No. 80;
and glass microslides, 1 by 3 inches.

3.8 Test surface.

3.8.1 Unless otherwise specified in the reference to this test

method, the test surface shall be prepared as follows on a 1/8- by 2-by
4-inch panei of low carbon steel, QQ-5-698, condition 5. When aluminum
is specified, use a 1/8- by 2- by 4-inch panel of aluminum alloy, 2024

bare, of QQ-A-250/4.

3.8.2 Test surface preparation. Each panel shall be ground to

remove surface scale, pits, and other irregularities from all surfaces.

One of the large flat surfaces of the panel shall then be finished with

240 grit aluminum oxide or silicon carbide abrasive to a surface roughness
2 microinches (RP Th

,,,,,,, P P— v _ 41 mAaTAAaRS s -1

successive immersions in hot mineral s ts, boiling 95 percent methanol
and boiling absolute methanol, allowed to dry in clean air or placed in
a ventilated clean drying oven; and then stored in a desiccator until

ready for use.

---------

3.8.3 If the panels are stored in the desiccator for a period of
more than 24 hours, the latter portion of the surface preparation shall

L 2 _

be repeacea scarl::l.ng with the “OU gtlt xuu.sn;ulg.

CAUTION

During and after cleaning, the test panels
shall be handled only with cliean lint-free

glovéé, Iorceps, or other means to prevent
contamination of the test surface.

FED. TEST METHOD STD. NO. 101C
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4. SPECIMENS

4.1 Unless otherwise specified, specimen shall be selected at

random and in sufficient number to adequately represent the material to

be evaluated. Cautions shall be taken as necessary to prevent contamination
of specimens.

4.2 Forms of material.

4.2.1 In flexible sheet form, a specimen shall be a piece of the
material 2 by 3 inches.

4,2.2 In more rigid or solid form, such as cushioning or blocking, a
specimen sghall be rectangular with dimensions of a flat gurface representa-
tive of the material not less than 1 by 3 inches.

4.2.3 In granular form, a specimen shall be about 20 grams of material

ground so that it passes a U.S. No. 40 sieve but is retained on a U,S,
No. 80 sieve. For bagged material such as desiccant, the specimen shall
be a singlie unit bag of the material.

5: M - LA

5.1 The surfaces of each specimen shall have free access to the
conditioning atmosphere. Unless otherwise specified, condition the

- , - =20
specimens to equilibrium in an atmosphere uniformly maintained at 73 +
3.5°F and 50 + + 5 percent relative humidity, for a period not less than
required for the specimen to attain a temperature and a moisture content
in equilibrium with the conditioning enviromment. A period of 24 hours
shall be considered adequate for this purpos
5.1.1 A desiccant specimen shall be conditioned at 77 + 2°F and 60
4+ 2 percent relative humidity for not less than 24 hours.
6. PROCEDURE
6.1 The specimen shall be placed in intimate contact across a

portion of the test surface (figure 1). The edges of the contact area
shall be marked on the edges of the panel.

PR Y P-7-1
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the central portion of the test surface of the panel, as shown in figure
la. A glass slide with a mounting bar gupe:__pose and coinciding shall
be centere
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6.1.2 A more rigid specimen, such as cushioning or blocking, shall
be placed across the central portion of the test surface so that the
anah‘nan avetanda Awvrar tha adona ~f ohn cawmal | ST P . L
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placed off center so an area of the test surface not less than 2 by 2
inches shall remain uncovered. The steel weight (1 inch thick) shall be

superimposed on the specimen.

6.1.3 A granular specimen shall be placed and leveled between parallel
lines 1 inch apart across the central portion of the test surface of a
p oL

cod At

yered with a glass slide, and the steel
18e0a 13
6.1.4 A specimen of bagged granular material shall be placed upon

the test surface of a panel so that an area of the test surface not less
than 2 by 2 inches shall remain uncovered. If necessary, a larger clean

glass plate may be used to support the test surface panel and the overhanging
portion of the bagged specimen.
6.2 The specimen and test surface arranged as prescribed in 6.1

then shall be retained in the exposure environment for the required
period of time. Unless otherwise specified, the exposure shall be for
1/2 hour in air maintained at a. tempegature of 150° + 5 °F followed
immediately by exposure in air at 120 + 2°F and 65 + 3 percent relative

11 Anrae 4€

727
ace .ﬁ,ﬁ steel or 72 hours if

humidity for either 20 hours if the test su
the test surface ig aluminum (see note 8,1),
6.3 At the end of the exposure period, -separate the specimens from

the test surface and immediately examine the test surface for evidence
of corrosion. Record for each area-the one covered by the specimen, and

an ULHEI not LDVEIEQ-’WIIEIDEI' or not corrosion OCCUI’IEG anq a aescrlp tion
including the severity and distribution of any corrosion.

7. REPORT

7.1 Immediately following each test the report (official record)
of the facts pertinent to the test shall be completed, and shall include
the fallawino-

the following:

7.1.1 A statement that the test was conducted in compliance with

this procedure, or a description of the deviatiods from this procedure.
Report all options selected and details of otherwise specified procedures
that were followed as permitted in 3.8, 3.8, 4.1, 5.1 and 6.2.
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7.1.2 Identification of the specimen, the specific material, and the
face tested. Also identify the test surface material.

7.1.3 Results of the test. State whether or not the specimen induced
corrosion of the test surface material.
7.1.4 When the test 1is performed to check compliance with requirements,

state that the specimen either did or did not meet the requirements and
give the source for the requirements.

7.1.5 wWhen the test is conducted to evaluate or compare products or
methods, the report shall include a statement of any observations that
may lead to improvements.

8. NOTES

8.1 The given exposure environment and duration are such that
corrosion will not be visible on unprotected clean steel or aluminum,
but corrosion will be visible on the test surface if the material under
test has a tendency to induce corrosion. When test surfaces are of

h-
other metals, the exposure should be specified. To establish whether or
not a specimen induces corrosion of a test surface other than steel or
aluminum, the severity of the test enviromment and duration of exposure
thereto must be sufficient to closely approach incipient corrosive
attack of the bare (control) specimen surface. This will require a
preliminary test to establish the appropriate duration of exposure.

8.2 Details are given with the qualification, '"unless otherwise
specified," in the paragraphs regarding:

Weights (3.6).

Test surface (3.8).
Specimens (4. l)
Conditioning (5.1).

Exposure (6.2).
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Figure la. Method of specimen application.
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Figure 1b. Test assembly.

Figure 1. Contact corrosivity components.



METHOD 3015.2
CHANGE NOTICE 3
14 OCTOBER 1988
DELAMINATION RESISTANCE OF HEAT-SEALABLE FILMS AND BARRIERS
PROCEDURE A
1. SCOPE

1.1 This method is designed to determine the resistance of a material to
delaminate in the presence of oil.

2. DEFINITIONS

2.1 This test method shows the ability of a material to prevent oil
leakage and to resist deterioration such a delamination, swelling, or embrit-
tlement when the heat-sealable face is in contact with oil.
3. APPARATUS

3.1 The apparatus shall consist of the following:

3.1.1 A chamber or room maintained at 73° + 3.5°F and 50 + 5 percent
relative humidity.

3.1.2 An oven capable of maintaining a temperature of 160° + 2°F.

3.1.3 Reagent. The type 6 oil specified in TT-S-735. (This is compar-
able to ASTM Oil No. 3.) Also when specified, di-2-ethylhexyl sebacate (C. P.
Hall Company's MULTIPLEX DOS).

3.1.4 A metal pan or tray to catch the oil that might seep through the
specimens during the test period.

3.1.5 Two 3- by 6-inch smooth flat metal sheets approximately 1/4 inch
thick.

3.1.6 Two 18-pound weights.

3.1.7 A heat sealer equipped with controls for temperature, dwell time
and pressure.

4.  SPECIMENS
4.1 Unless otherwise specified, specimens shall be taken at random and
in sufficient number to adequately represent the variation within the

material. When the number and size of specimens are not otherwise specified,
not less than five specimens, 3 by 6 inches, shall be used with each reagent.

FED. TEST METHOD STD NO. 101C
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5.  CONDITIONING

~ 5.1 The surfaces of specimens shall have unimpaired exposure to the
conditioning environment or series of environments as specified.
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required for the specimen to attain a temperature and a moisture content in
equilibrium with the conditioning environment
6 PROCEDURE

6.1 P preparation

£ 1.1 FAld aarh tact+ cnariman in half aat_coalahla fara +n haat_
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sealable face, to give a 3- by 3-inch specimen

6.1.2 Make a sharp crease in the specimen by placing the folded specimen
between the two smooth flat metal plates and applying one of the 18-pound
weights exerting a pressure of approximately 6 pounds per inch of crease, on

top of the fold for 30 seconds.

6.1.3 Unfold the cnnmmon and recrease in a similar manner (heat-

wr' wade Teia

sealable face to heat—sealable face) at right angles to the first crease by
placing the specimen between the two smooth flat plates again and applying
both 18-pound weights side by side on top of the fold for 30 seconds.

6.1.4 Make a 3- by 3-inch pouch by foiding the sampie in haif aiong the
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1/2 inch in width, uniform and continuous

6.2 Exposure to oil

6.2.1 Pour into each pouch approximately 5 ml of oil, carefully keeping
the seaiing area free from oii and the enciosed air to a minimum, and seai the
end of the pouch

6.2.2 Promptly expose the pouches in the oven (maintained at 160° + 2°F,
unless otherwise spec1f1ed) for 24 hours by hanging each pouch from the center
of its sealed end. Place the pan or tray under the pouches to catch any

possible 0il seepage.

6.2.3 Remove the pouches from the exposure environment and allow them to
rAama A vrAasm bammaeadiivna Cuamsima dha matahas Lo bdha canttmmnnes AL amis ~31
Luine LV 1oulil Lenipeiatuie. CRramine e pouciies 101 Lilg SUUrces Ul arny oii
leakage. If most of the oil in a pouch was lost through the heat-sealed
joints during the exposure period, this fact shall be recorded, the pouch
shall be dlscarded and an additional pouch shall be prepared and tested.

6.3 Examination of material

r~ -~ h ~.. L ~LLe P oy Vi AL =1 _ 2 adana and wAaAmMMALIA L ~ 21 AN S 2 = =

0.J3.1 LUt OIT tne tnree sedieg egges, 4anag remove the O1i remaining in
+ha nAatirh Di111 +ha chand +a11d anmd avamina FAvr avidamecra AF cwalllina
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delamination, embrittlement, or other visible defects. A test for delamina-
tion of the face film shall be conducted at midliength of the test specimen by
placing the specimen between the thumbs and forefingers so that the thumbs
rest on the heat-sealable face. The thumbs shall then be thrust forward and
outward in a finger-snapping motion in such a manner that the heat-sealable
face will delaminate if it is loosely bonded. Record any observed effects of

the exposure to oil.
7. REPORT

7.1 Following the test, a report shall be written which shall include:

7.1.1 A statement that the test was conducted in compliance with this
procedure or a description of the deviation from this procedure. Report all
options selected and "otherwise specified" details that are followed as

permitted in 4.1, 5.2 and 6.2.2.

7.1.2 Identify the specimens and the specific material represented by
the specimens.

7.1.3 Report whether or not there was any leakage from the pouch (dis-
regarding seepage through the heat-sealed joints), evidence of swelling,
delamination, embrlttlement or other v1s1ble defects.

7.2 When a performance requirement is specified, state that the spec-
ified performance was attained, or state that the specified performance was
not attained.

8.  NOTES

8.1 When di-2~-ethylhexyl sebacate is specified for testing the oil
resistance of heat-sealable packaging materials, the test procedure shall be
repeated and the di-2-ethylhexyl sebacate shall be used instead of the oil
specified in 3.1.3. It may be obtained from C. P. Hall Company, Chicago, IL
under the trade name of MULTIPLEX DOS.

FED. TEST METHOD STD. NO. 101C
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PROCEDURE B -
ASTM F119-76 GREASE PENETRATION OF FLEXIBLE BARRIER MATERIALS

1. SCOPE
1.1 When specified in the commodity specification, contract or order,
Procedure B may be used in Tieu of Procedure A for heat-seaiabie fiims and

barriers.

FED. TEST METHOD STD. NO. 101C



METHOD 3019.1
March 13, 1980

RATE OF PENETRATION OF PACKAGING MATERIALS
BY WATER

L SCOPE

1.1 This method determines the rate at which water passes through
a sheet of material by sealing the material over a dish containing
desiccant, submerging the dish in water, and determining the gain in
weight during the time submerged.

1,2 This method makes no differentiation between water and water
vapor that penetrates the material.
1.3 For determining the water-penetration rate of pressure-

sensitive tapes use Fed Std Test Method 101/3032.

2. DEFINITIONS

2.1 Not applicable.

3. APPARATUS

3.1 Container with clean water in which the specimen dishes can be
immersed so the test material is under 1 inch of water pressure.

3.2 Anhydrous calcium chloride desiccant. Reagent grade, Mesh No. 8.
3.3 Weighing balance accurate to 0.01 .g.

3.4 Specimen dishes. Thwing-Albert Vapometer or similar specimen
dishes to contain desiccant and to be closed by the test material. (See
ASTM E96-53T.)

3.5 Wax for sealing sheet materials to dish. Mobilwax 2300 or

2305 made by Mobsl 0il1 Company or equivalent wax is usually satisgactory.
For tests at 100 F the wax shall have a meiting point between 130  and

arsd tahla
suitavie.

D;r—

4. SPECIMENS

4.1 Unless otherwise specified, specimens shall be taken at random
and in sufficient number to adequately represent the variation within
the material. Specimens of sheet materials s

specimen dishes.

FED. TEST. METHOD STD. NO. 101C



ess otherwise specified, a specimen of coating compound
dnrh thdaly fewae)
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e 2, 80-nnund basis
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& ay
on a 6- by 6- inch sheet of grade 2, 80-pound basis
wrapping paper conforming to UU—P-268 After a 96-hour

drying period, the coated sheet shall be trimmed to fit the specimen
dish.

Qs O

S. CONDITIONING

5.1 Unless otherwise specified, no special conditioning of the
specimens is required.

6. PROCEDURE

6.1 Place not less than 20 g. of anhydrous calcium chloride desiccant
. al . - A4 L P PR I RN U T - W . __ _ Al _ R D L, o Yy P R R
iIl1 L€ LEeSL Uisll immeadlatlely Delore attacning wne SPECI eIl . i€ gesiccdntd
cehall €411 eha Adah ¢a o Tawal ahawt 1 /9 danah halarwr ¢ha Tawal Af tha
Dilddd 1 4idl LIIT ULDU LU 4G 4T VEL QGQUUUL 47V Ll VoLV LT 4T VYTLA Vi il
enecimen.

speci .

6.2 Promptly after placing the desiccant in the dish, attach the

specimen to the dish to seal the desiccant chamber.
r4 o] 1 T e m P T S Sy o mram e maa e aeoe ay — e L Py o S Sy PRSP iy
O.&e 1 ror bIECL ma(.erx.d;b use wax oun tne peripiery oL uuce prLLmCl
to exclude water from the cut edges and to insure an impervious seal t

the dish. Wax shall not he permit

ted
closes the opening to the dish Weigh
its initial weight.

the area of the :nprimpn thar

o
he assembly to 0.0l g. to establish

6.3 Submerge the specimen dishes so the test material is under 0.9

oA 1 N dnrh AF wyata at tha tact tamnavatura enand Fdad Ay 4€ nAatr Athamricn
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svecified. at room temperature. (The water and container shall be

preconditioned to the test temperature.) Maintain the test temperature

of the specimen dishes and water within a maximum variation of + 3.5F
throughout the immersion period. Unless otherwise specified, the immersion
period shall be 48 hours for coated sheet materials. However, if during
the immersion period the desiccant galns in weight more than its absorptive

Aamand e pde) alacds ) e 2hal?l ha wamnnatard
Lapactaty at 20 ycs\_cus Teiative lluuu,u;t.y l.ul: tést snaii ve xcycascu

using either a shorter immersion period or a greater quantity of desiccant
in a deeper dish.

6.4 Determine the weight gain during the immersion period. The
specimen dish shall be removed from the water and the exterior surfaces
(dish and test material intact) shall be gently wiped dry and further

in san Avon Afrar U midnutan A

Avrdioad € Awwdnsr a+ 1NN0T . anaamhl
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From this final weight subtract the initial weight to determine the
weight gain during the period of immersion.

6.5 Observe the specimen and record any indications of degradation.
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6.6 Computation

6.6.1 Compute the rate of water penetration in g. per 100 square
inches per 24 hours by the following expression: '

Weight gain (grams) x 2,400

Immersion period (hr.) x area exposed (sq. in.)

Rate of water penetration =

Area 1s the surface of the desiccant chamber formed by the material

under test (the dish opening diameter squared x 0.785).

7. REPORT
7.1 Immediately following each test the report (official record)

of the facts pertinent to the test shall be completed, and shall include
the following:

7.1.1 A statement that the test was conducted in compliance with

this procedure, or a description of the deviations from this procedure.
Report all options selected and details of otherwise specified procedure
that were followed as permitted in 3.4, 3.5, 4.1l.1, 5.1, and 6.3.

7.1.2 Identification of the specimen and the specific material tested.
7.1.3 Results of the test. State the rate of water penetration in
grams per 100 square inches per 24 hours and the period and temperature
of immersion. :

7.1.4 When the test is performed to check compliance with requirements,
state that the specimen did or did not meet the requirements and give
the source for the requirements.

~

1 When the test 1s conduc

.1. the uate compare ts or
methods, the report shall include a statement of any observations that
may lead to improvements. Report extent of any degradation, or adhesive
transfer from the test material.

v
(o]
"

"
‘]
3
3
D
1
)

"
"
)
Q.
6

re
n
o
H

AY AT

8. NOTES

8.1 Results are affected by the time required for water or water
vapor to penetrate from the outside to the inside of the test material,

and by the rate at which water or water vapor moves through the material
after penetration occurs. These may not be the same and no differentiation
is made in this test procedure. To measure the rate of penetration of
pressure-sensitive tapes use Fed Std Test Method 101/3032.

FED. TEST METHOD STD. NO. 101C
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METHOD 3027
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WATER RESISTANCE OF MARKINGS

1. SCOPE

1 1 Ml cnthad dn cacncvanedata Fav datarmindne wvhathae Aaer ant tha
4o d A1IdD WO LIIVU 4D GPYPILUPLAGLE AVL VMETLRLMALLUE WUTLHTAL Vi BVe wuv
markince on a nackace oar nackacine material annear adverselv nffggged by
=mEInslips CL & pEtSSpT YS resT—p=% e —/=-T° rr-—=- = S=S2 = M
exposure to wvater.

2, DEFINITIONS

2.1 Not applicabie

3. APPARATUS

3.1 Chemically pure water with a pH between 5.5 and 8.0.

3.2 A pan, tub, or other vessel of convenient size fitted with a

means of circulating water and with racks or clips to hold the specimens

submerged in the wate shall insure sufficient

r. &
space between ﬂneoi ens RO expose to the circulating
Hater.
about 1 foot per second.

4.

aet of identdi 1ce ion

1 The e

e a

markings applied using the surface, marking material and
for the specific application in packaging. The dimensions of the
specimen shall be whatever are convenient, but not less than required
for the set of markings prescribed.

5. CONDITIONING

5.1 The specimen shall be permitted to dry under ambient room
conditions for not less than 1 hour after applying the marking.

6. PROCEDURE

6.1 Submerge the specimen in circulating water at ambient room

temperature for not less than 2 hours.
the excess water,

Remove the specimen and blot off
While still wet,examine the markings for clarity,

legibility, and tendency to smear when lightly rubbed with one finger.
Record any evidence of adverse effects of water on the markings.

and then exam

ater on the markings.

drv ine
cry ine

Al1lAw

Ve b S AW

r
again, and record

arimon tn
ecime e

evidence of adverse effects o

at ryrannm temnera
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s
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FED TEST METHOD STD. NO.101C

2y m A ririalr navYa ALY BY

L et m s~



METHOD 3027
March 13, 1580
7. REPORT
7.1 Immediately following each test the report (official record)

of the facts pertinent to the test shall be completed, and shall include
the following:

7.1.1 A statement that the test was conducted in compliance with

this procedure, or a description of the deviations from this procedure.
7.1.2 Identification of the specimen and the specific material

tested.

<2 1 2 ' DeomecVTaoew L &l Sy [ P S, IS TR S W T, T DR |
feded NESULLY UL LIt LEBbL. QLALE wWitLiCl ULl LUL LI mdaIklingsds appeaied
advoerealy affartad hu avnaciira #a wataw
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7.1.4 When the test is performed to check compliance with requirements,

state that the specimen did or did not meet the requirements and give
the source for the requirements.

7.1.5 When the test is conducted to evaluate or compare products or
matrhade rha vanavt ohall dantlinda a atatamant AF ane AhoarvvatdAane that
WC VWO y il Lcyvs - [-2Y1-F N AlMwidiUUET @ DLOaLVLTMUICMILW. VA ml] VOCAVE WAVLMO “IlG W
may lead to improvements.

8. NOTES

8.1 Not applicable.
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1. SCOPE
i.i This method is appropriate for determining wvhether or not a
packaging material appears adversely affected by exposure to water or

water vapor. It provides seven different procedures applicable to
materials such as plywood, paper-overlaid veneer, box-board, paper,
laminated barrier material, and similar products.

1.2 These procedures do not determine water penetration, trans-
mission, leakage, or the extent to which any specific property is affected
hee nwvrnmoira A vatay athar thanm tha vandatanna AF ¢tha matardial e~ alae

U, CAPUOULC W WGLCA VeililiGA wAMERAL L2 AGCDADVERIMVS VA S MOV AL LASLA v pPay
separation and delamination (see Notes).

2. DEFINITIONS

2.1 Water resistance is defined as the ability to withstand exposure
to water or water VSPOI vutnoul; aavéféé éffééfﬁ.

3. APPARATUS

3.1 A pan, tub, or other vessel of convenient size fitted with

racks or clips is required to hold the specimens during the exposure to
water. The holding arrangement shall not prevent delamination or deterioration
of the specimen. The vessel shall be capable of maintaining the specified

conditione of exnogure to water,

Wit e - e S~

3.2 Laboratory tap water with a pH between 5.5 and 8.0 shall

be used.

3.3 When specified, a drying oven or chamber capabie of maintaining
ehn mrnandfdadl dewdnn Aananddedana 2411 ha sanidead

LU DpTLLALATUY W ,Lll5 WUMMALAVIID Waidd VE LGHUALLTUW.

3.4 To determine the extent of delamination, a ruler graduated to

1/32 4inch or less, and a feeler gage 0.003 inch thick, about 3/8 inch
wide and 2 inches long are needed.

3.5 When speci
application at rates
100 to 500 pounds wi

3.6 When specified, a vacuum-pressure chamber (see figure 1)

capable of withstanding a vacuum of 25 inches of mercury and a pressure
of 60 to 70 p.s.i. will be needed.

FED TEST METHOD STD. NO. 101C
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4, SPECIMENS

4.1 Specimens of panel, sheet, film, board, or similar materials
shall be taken at random in sufficient number to adequately represent
the variation within the material. When the number and size are not
otherwise specified, not less than four specimens shall be tested and

:ﬁé size shall be as indicated in Table I or not less than 6 by 6 inches.

5. CONDITIONING

5.1 Unless otherwise specified, no special conditioning of the
enocrimone ie renunired

specimens is required,

6. PROCEDURE

6.1 Before exposure, examine each specimen and record any abnormal
features of the specimen.

6.2 Expose the specimen to water or water vapor as specified or as

indicated in Table 1. After each test, or if applicable, after each

cycle of a test, visually examine the specimen for delamination and any
other defects resulting from the exposure. Record evidence of delamination
and any other type of failure. If applicable, measure and record the

extent of each area of delamination in terms of length measured along

the edge of the specimen and maximum width measured by determining the
distance a feeler gage can be pushed gently into the delamination. In
addition, for specimens exposed according to 6.2.4 or 6.2.5 record the

tensile load required to cause failure of each specimen and the percentage
of the area of failure attributable to efther wood or glue failure.

r<4 ” 1 o2 a r o L T \ A 2_ L£__ . L a._
6.2.1 Procedure A. The specimen sng 1 be submerged in fresh tap
water maintained at a temperature of 68 to 85 F. It shall be supported
on edge in a fixture in a manner allowing unrestricted movement of water

around the specimen and unrestricted opportunity for the specimen to
delaminate. The specimen shall be submerged so its upper edge is 1 inch
below the water surface. In lieu of a specified immersion period, the
immersion period shall be as indicated in Table I. After immersion,
remove the specimens from the water, shake gently to remove droplets and
blot with absorbent paner or towvels to remove free water from the surface.

SUSVA LT, papTa (o) L P8 - SSCS2 220908 ST 2l laELt.

Using thumb pressure sufficient only to overcome the surface tension of
the water, flex the edges of the specimen. For the purpose of this
test, glue failure only (rather than fiber failure adjacent to the glue
line) should be considered. For referee purposes, a soaked specimen

shall be laid on a table in 73° + 59F and 50 percent RH conditions, with
air from an electric fan blowing across the top surface of the specimen
until the specimen fails or reaches equilibrium.

FED. TEST METHOD STD. NO. 101C
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TABLE T. Recommended exposure proecedu res to determine ply-separation
qualities of some laminated materials
Suggested Suggested
Material exposure specimen Notes
size
Fiberboard: Inches
Weather resistant 6.2.1 6 by 10 Immerse specimen 24 hours.
Corrugated fiberboard
shall have the corrugated
openings along the 10-
dnrh adeas Tha ¢tAn
FRTAY Y Gus‘o L] &bl I-U!l
10-inch edge sghall bhe
horizontal and 1 inch
below the water surface.
Multiwall paper sacks 6.2.1 8 by 8 Immerse specimen 6 hours.
Flexible barrier
materials 6.2.6 6 by 8 Immerse specimen 48 hours.
Chipboard, paperboard 6.2.7 6 by 6 Expose specimen 72 hours.
Paper-overiaid veneer:
Domestic 6.2.2 6 by 6 Three-cycle exposure.
Weather resistant 6.2.2 6 by 6 Ten-cycle exposure.
Plywood:
Low moisture 6.2.2 or 2 by S Two-cycle exposure.
resistant 6.2.3
High moisture 6.2.2 or 2 by 5 Fifteen-cycle exposure.
resistant 6.2.3 :
Weatherproof 6.2.4 or 3-1/4 After exposure, specimen
6.2.5 by 1 shall be stressed to

failure.

FED TEST METHOD STD,NO. 101C
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6.2.2 Procedure B. The specimen shall be submerged in fresh tap
water maintained at a temperature of 68° to 85°F. It shall be supported
on edge in a fixture in a manner allowing unrestricted movement of water
around the specimen and unrestricted opportunity for the specimen to

delaminate. The specimen shall be submerged so its upper edge 1s 1 inch

tal e Aferawr L ‘-n--oa' n-“une

below the water surface. After 4 hours' submersion, the specimen shal
be dried for 20 hours in an environment where the relative humidity is a
maximum of 60 percent and the temperature is 68° to 85°F. The air
movement across both surfaces of the specimen shall be maintained at a
velocity of approximately 1 foot per second. Repeat the preceding
soaking and drying cycle until failure (delamination) occurs or until
completion of the specified number of cycies. In lieu of a specified
number of cycles, the number of cycles shall be as indicated in Table I.
6.2.3 Procedure C. The specimen shall be placed in a vacuum chamber

(figure 1) and submerged in water initially at 100° + 10°F. A vacuum of
15 inches of mercury shall be drawn, maintained for 30 minutes, and then
released. For 4-1/2 additional hours the specimen shall be soaked in

the same water at atmospheric pressure

. During the 30 minutes the
specimen is exposed to the vacuum and during the 4-1/2 hour soaking
period, control of the water temperature is unnecessary. After soaking,
the snecimen shall be dried for 15 hours in a drying oven maintained at

150° + S°F. While in the oven, unrestricted circulation of air around
the specimen shall be provided.

6.2.4 Procedure D. A test specimen (figure 2) shall be submerged in
boiling water for 4 hours, dried in an oven maintained at 150° + 5OF
for 20 hours, and then resubmerged in boiling water for 4 hours. While
still wet, the ends of the specimen shall be gripped as shown in figure
3 or using other suitable grips that will cause failure mainly in shear
and subjected to increasing tensile load until it fails. The load shall
be applied at a rate of 600 to 1,000 pounds per minute.

£ 2. 8§ Pracedur
C.l.2 rroceqgur

e E.
vacuum-pressure chamber

o1 I
OFeT &) CGaa T paniT ass

n 4

) and submerged in fresh cool taD
water. A vacuum of 25 inches of mercury shall be drawn, maintained for
30 minutes, and then released. Then, with the specimen still in the
chamber, water pressure of 60 to 70 pounds per square inch shall be
applied and maintained for 30 minutes. After removal and while still

wet, the specimen shall be stressed to failure accordimg to 6.2.4.
6.2.6 Procedure F. The specimen shall be immersed in fresh tap

water maintained at a temperature of 68° to 86 OF for a specified time
period. In lieu of a specified time period, the specimen shall be
{immersed 48 hours, as indicated in Table I. While submerged, the specimen

FED. TEST METHOD STD. NO. 101C



shall be supported in a manner allowing unrestricted circulation of
water around the specimen and an unrestricted opportunity for the specimen
to delaminate. Then, for 24 hours, the specimen shall be exposed in a

o o
oven maintained at 160" + 2°F. While in the oven, unrestricted air
circulation around the specimen shall be provided. Prior to examining,
rha anoarimon ahall ha fanlad a4 annravimatale 7N0OT
LT OpTLLNCIl DG4 ada VY VUVARWY wW nyyl.vh&llldbc;] IVYE o
6.2.7 Procedure G._The specimen shall be exposed in a atmosphere

maintained at 100° + 5°F and 90 percent relative humidity for a specified
time pgr{gd: In lieu of a specified time period, the specimen shall be
exposed /< hours, as indicated in Table I. It shall be supported in a
manner allowing unrestricted circulation of the exposure atmosphere and
unrestricted opportunity to delaminate. After exposure, the edges of
areas bonded with adhesive shall be flexed with thumb pressure. For the

purpose of this test, only glue failure (rather than fiber failure)
gshall be considered.

7. REPORT

71 Tmmoaddiaroly fallawine aasrh tane tha vanare (AFEL4Adal sarnanrd)
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of the facts pertinent to the test shall be completed, and shall include
the following:

7.1.1 State that the test was conducted in compliance with this

method, or give a description of the deviations from this method.

Report all options selected and details .of otherwise specified procedures

rhat wer d4n3£ 2 1 g€ 1 and & 9 +thes & 2 7

o fallowaed A
that vere ol Uy Hedy Jery 8NTG Ves& CNTU TVeco/o

aa
AUWTCU,y) @O0 pearuia

7.1.2 Identify the specimen and the specific material tested.

7.1.3 Give results of the test. Report the extent of delamination

and any other evidence of failure if any occurred, or give evidence that
demonstrated failure did not occur.

7.1.4 When the test is performed to check compliance with requirements,

state that the specimen did or did not meet the requirements, and give
the source for the requirements.

2 1 g Thaoarn tha tant dao Anncmdiiatad oo mecaliccban mae mmcme —wme —eemdecm e o=
J o dhod WiiTilI LUT LTOL 4D LUIIIJUCLEU LU TvaliluaLe 0 C pare prou CLd Or
methods, include in the report any observations that may lead to improvements.
8. NOTES

8.1 The ability of a material to withstand exposure to water or

water vapor without adverse effects on the material cannot be completely
avaliiatad hy the cimnle mathade Af aveminatdian dassrrihad 4n thdag taatr
TvVvaiuanLou v il Chillp/de WM LIIVWUD WVa CACGHLIG LAV UTDOLVIL AUCW ALl 1140 LS —~ 3
procedure. To determine the extent to which exposure to water affects a
specific property, the property must be measured before and after exposure

FED TEST METHOD STD. NO.101C
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to water. Such test methods are identified in Féﬂ;’TEst Method Std No.
101C by the property measured. Also, if the ability of a material to
resist penetration by water is desired, it should be measured by the
appropr iate method given in Fed. Test Method Std. No. 101C for measuring
water penetration or transmission characteristics of a material.

{ication, "unless otherwise specified,” appears in

Apparatus (3.3, 3.5, 3.6).

Specimen (4.1).

Conditioning (5.1). .
Exposure (6.2, 6.2.1, 6.2.2, 6.2.6, and 6.2.7).

FED. TEST METHOD STD. NO. 101C
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Figure 1. Vacuum pressure chamber.
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Plywood delamination specimen.

Figure 2.
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WATER VAPOR PERMEABILITY TEST OF PACKAGING MATERIALS
(WATER VAPO TRANSMISSION RATE TEST)

PROCEDURE A

i. SCOPE

1.1 This method provides two procedures for determining the water

vapor permeability of materials. The method is applicable to sheet
materials including paper, plastic or metallic films, sealing tapes, and
coated, impregnated, or laminated materials. It provides for a range of
conditions of temperature and relative humidity to simulate the atmospheric

PRy ¥ e | v d Al el -—d Al - LY D]
conaitions wnicln thée materiais m;su\. encounter in service. For A%tenmiuiﬂg

the water vapor permeability of pressure-sensitive tape, use Fed Std
Test Method 101/3033,

1.2 Procedure A involves sealing a membrane of the test material
over a dish containing desiccant, and is designed for sheet materials in
general, including heat-sealable material and sealing tapes, all tested

don ohanet FAavem
ili sneet ilTn.

1.3 Procedure A(l) involves the fabrication of pouches and 1is
designed specifically for relatively impervious heat-sealable materials
that can be tested in the form of pouches.

1.4 The procedures may be applied to the material either as received
or a2fter creacine flexino aoino  ar ather conditionine
r after creasin flexing, aging, or other conditionin g-
2. DEFINITION
2.1 Water vapor permeability (that is, water vapor tramnsmission

rate, WVIR) is defined for this method as the weight of water vapor
transmitted through a given area of the test material in a given time

vhen the test material is maintained st 2 constant temperature,and vhen

one surface is exposed to very low relative humidity (that is, over a

desiccant) and the other surface to a high relative humidity.

3. APPARATUS

A 1 MLn e memmmemm i = n 1Y el s &
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3.1.1 A test chamber or chambers capable of maintaining the environment

at which the product is to be tested. (See 6.1.) The test chamber shall
be provided with a suitable means for supporting each test assembly so
as to afford free access of the conditioned air to the exterior surfaces
of all specimens. For Proccdure A, if possible, the test assembly
should be weighed without removing it from the test environment.



3.1.2 Anhydrous calcium chloride, for use as a desiccant, in the form
of small lumps that will pass a No. 8 (2,380 micron) sieve, but free of
fines that will pass a No. 30 (590 micron) sieve. (Caution: Unused, fresh
anhydrous calcium chloride must be provided.)

3.1.3 An analytical balance. For weighings outside the test atmosphere,
an automatic balance is preferred. ‘

3.2 For Procedure A, special apparatus shall include:

2 2 1 N nn _cnmestblhh L alan ~Af awnhh adwen Ae ahanma that thae mne ha wandd Vo
Jdeo ko & vpeuTuvuLil ULBI!C Vi DULll Bi&T Vi DUGPE LilGL Wiy o i1 W iTaulld
accommodated on the pan of an analytical balance, The dighes ghall he

18 consistent with the necessary rigidity. The area of the opening shall
be as large as practicable; an area of at least 50 square centimeters is
preferred. (This is equivalent to a circle about 3 inches in diameter.)
The test dishes shall be of a design that the specimens can be sealed over
the opening of the dishes in such a manner that their exposed area is well
defined and the eame on both nidpq and that no leakaoce of water vapor can

e assww —aan v i ca=TS ———= werm = _——=a=n W - ~=as

occur at or through the edges of the specimens. The exposed area of the
specimens shall be not greater than the area of the desiccant in the test
dish. There shall be no obstructions within the dish that would restrict
the flow of water vapors between the specimen area and the desiccant in the
dish. For exampies of suitable dishes and methods of sealing the specimen
to the test dishes, see ASTH E $6-66{(1572).

3.2.2 A wax for use in sealing the specimen to the test dish which will
cling tenaciously to both surfaces. It must not be brittle, must not
check, crack, soften, or absorb moisture at the exposure conditions, and
must be free of impurities of such size which would be retained on a 40-
mesh screen. A mixture of 60 percent amorphous wax and 40 percent refined

crystalline paraffin wax is suitable for exposures at room temperature or
hiohar Suitahle amornhous waxea for mivino with the naraffin are ornﬂpn

Srapia—as Yearwmiraw smmvaeprives Saesww st masgy = wes P e=anai: maw prm=——=

Nos, 2300, 2305, and 2310 of the Socony Vacuum 0il Company, or equal. A
satisfactory wax for exposures at low temperatures is Quaker State Cream
Amo wax, melting point 130“F. obtainable from the Quaker State 0il Refining
Corporation, 0il City, Pa., or equal.

1 A heat sealer equipped with controls for temperature, dwell time,
and pressure. -

3.2 Porous heat-sealable tea bag stock for use in making bags for
A l4-pound Aldrite HS 24 wanufactured by the Aldine FPaper
nc., 373-5 Fourth Avenue, New York, N.Y., or equal is appropriate.
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4, S
4.1 Unless otherwise specified, samples shall be taken at random in
sufficient number to adequately represent the variation within the product.
When the number and size of specimens are not otherwise specified, the
specimens for each procedure shall consist of:

4.1.1 For each Procedure A, each specimen shall consist of a small
sheet of the product under test. Dimensions shall be appropriate for the
special apparatus provided under 3.2. At least three specimens shall be
prepared for each test environment. However, if the two surfaces of a
product are dissimilar, at least six Specimens shall be prepared, three for

Al o ‘A.‘_ o e

testing with one surface exposed and three for testing with the other

o= o Lo o= semerd e mcmen mon

P | -
surface exposed to the test enviromment.

4,1,2 For Procedure A(l), each specimen shall consist of an 8-by 12-

inch sheet of the product under test. At least four specimens, two with

the length parallel to the machine direction and two with length perpendicular
to the machine direction of the material, shall be prepared for each test
environment.

S. CONDITIONING

5.1 Unless otherwise specified, the specimens need not be conditioned
prior to assembly to the test dishes or fabrication into pouches.

P B e

0. FROCEDUKE

6.1 Unless otherwise specified, the test environment shall be one or
more of the following combinations of relative humidity and temperature,
depending upon the end use of the material (see 1.3):

(1) 100° + 2°F., 90 to 95 percent relative humidity.
(2) 73° + 2°F., 50 + 2 percent relative humidity.

(3) 40° + 2°F,, 80 + 2 percent relative humidity.

(4) 0° + 2°F., 95 + 2 percent relative humidity.
6.2 Procedure A (Sheet materials).

6.2.1 Place the desiccant uniformly distributed in the dish, allowing
at least 2 millimeters of airspace between the desiccant and the test

specimen. Seal the specimen to the opening of the dish in such a manner
that leakage of water vapor at or through the edges will not occur. (For
suitable methods of sealing, see ASTM E 96-66(1972).)

FED TEST METHOD STD.NO.101C
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6.2.2 Weigh the assembly on the analytical balance, and then place the
assembly uprigh; in the test chamber in such a manner that the test material
will have free access to the exposure environment. .

6.2.3 Make successive weighings of the assembly at suitable intervals,
depending upon the permeability of the material, and plot the weight change
against time. All weighings shall preferably be made without removing the
test assembly from the test chamber. In instances where this is not possible,
the test assembly shall be removed (one at a time), weighed immediately,

and then returned to the test chamber. If the weight will not remain
constant during the weighing operation, after removal from the test chamber
the specimen shall be placed in a suitable nonhygroscopic container that
will maintain the test environment around the specimen during weighing.
Continue the test until a constant rate of gain in weight is attained, as

indicated by three successive plotted points in a straight line.
6.3 Procedure A(l) (pouches).
6.3.1 Fold the test specimen in half to 6 by 8 inches and form a pouch

by making a continuous seal along the two 6-inch ends and one 8-inch side

with the heat sealer, using a suitable temperature, dwell time, and pressure
previously determined for the material. The seal shall be located a distance
from each edge of the pouch such that the inside width of the pouch is 5-
5/16 + 1/16 inches.

6.3.2 Form a bag to hold the desiccant by cutting a 3-1/2-inch wide by

10-1/2-inch long piece from the web of tea bag stock, fold in half to 3- 1/2
1.

by 5-1/4 inches, and form the bag by making a seal not more than 1/4 inch
wide along the two sides and the folded edge with the heat sealer. Twe
such desiccant bags will be required for each test specimen.

6.3.3 Fill the desiccant bag with not less than 50 cubic centimeters of
the desiccant, and make a closure seal not more than 3/8 inch wide.

6.3.4 Insert the desiccant bag into the test specimeﬁ pouch and make a
closure seal with its inner edge not more than 3/8 inch from the edge so
closed.

6.3.5 Place the test pouch in the exposure environment for the stabiliza-

tion period designated in Table I.

FED. TEST METHOD STD. NO. 101C



TABLE 1.
Exposure
environment Exposure
Stabilization period
Temper- Relative period for between
______ haitmd A4 taetr nanrh wotohinoe
(- Sy - » llulﬂ‘.u&b] ’ - yvu\-lu LAty LR LY
o
F. percent
Procedure A
1NN 1L 9 [ sa 0O 2 e~ 17 b 1 24 kn"rnz
1VVU I & 7 LU 7 L9 LU 74 MVULD &> 1IUuLO
73 + 2 50 + 2 24 to 72 hours1 24 hours2
2
40 + 2 80 + 2 7 days 3 to 4 days
0+ 2 95 + 2 10 to 14 days 14 days?
Pracedure A(1l)
A AaVLLMwLA T a2y
100 + 2 90 + 2 16 hours 64 to 68 hours
6.3.6 After the stabilization period given in Table I, unless
PSS T R mmd £24 2 mmmmcen Slen e the chamber. Dramnt e
ULIIC[W.I.bC >p=&.J.L.|.=u, AClUuVUvVeE Lllc PUULII LLUW s.uc Ciigluve s & L y\.&

open the pouch by accurately cutting off a 1/2-inch strip across one
end, and remove the desiccant bag. Insert a weighed fresh desiccant
bag containing anhydrous desiccant into the pouch and reseal the
pouch as in 6.3.4. Immediately place the pouch in the chamber main-
taining the exposure environment and observe the time, which is the

start of the period of exposure. At the end of the period of exposure
sivon in T:"\'ln T the hno rnnrn'lnino fhe

given in able unlegs otherwise n?anifind _________________

A Veiivawaow e asaw.

desiccant shall be removed from the pouch and weighed immediately.
(To avoid the possibility of moisture change while being weighed,

the bag of desiccant should be weighed each time in an impervious

container of known tare weight.)

1
The short period (24 hours) for thin., single-ply materials and
longer periods for materials of several plies laminated together.

2If a straight-line relationship is not established with this
exposure period, test the specimen for leaks; and if leaks are found,
repeat the test uu;ug a more Ca?éLﬁL;y prepared ap:Ciﬁeﬁ.
leaks are found, repeat the test using a new specimen and a shorter

exposure period between weighings.

TE o
14 uv
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6.3.6.1 For pouches of nonhygroscop1c materials which w111 remain constant
in welgnt during weighing ed procedure mav
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exposure, again weigh the sealed pouch The exposure period may be
led pouch

briefly (not more than 2 minutes) for interim weighings of the seale
at 8-hour, or longer, intervals of exposure (see 8.2).

6.3.7 Record the observed weights and the times of weighings; also the
times and dates at the start and the end of the conditioning period and the

o noariand fror tho toct flatten the

- e SR OLy) LAsT e wwii

rd the inside length and w

- o
o]
m
"
a
'1
Q 0

Following the completion of the test, a report shall be written
1 include:

7.1.1 A statement that the test was conducted in compliance with this
procedure or a description of the deviation from it. Report all options
selected and otherwise specified details that were followed, as permitted
in paragraphs 4.1, 5.1, 6.1 and 6.3.6.

7.1.2 A description of the material tested including the average,

minimum and maximum thickness of the gheet on wvhich the test was per-

Asiacinsiing  Seeets mAARAivelM  ThA AW EvEiT O WAl QAT W Vil WilAwEE waiw RS

formed. Refer to any preceding tests or treatment of the specimens.
7.1.3 The temperature and relative humidity of the test environment and

the time intervals between weighings used to establish the water vapor

7.1.4 The average water vapor transmission rate (to two significant

figures) expressed as g. per square meter per 24 hours and calculated as
follows:

ge2d
aet
where:

g = weight gain or loss in grams,

as= exposed area of specimen in square meters; for
ha ranaddar Anley tha avan haterann tha {anor
M- wWVIID AW A UAILJ Il QLlwO VoL il PR YTy L=

dges Q; the sealsg,

t = time, in hours, during which gain or loss in grams
was observed. Two water vapor transmission rates
shall be reported for samples having dissimilar
materials on each side, designating the side exposed
to the test environment,

I'ED. TEST METHOD STD. NO. 101C



To convert WVIR from grams per square meter per
square inches per 24 hours, multiply by 0.0645.

8. NOTES
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relative humidity within the desiccant space
the moisture is absorbed by the desiccant as fast as the moisture moves

through the test material.

relative humidity within the desiccant space
anAd Aata Ahtadnand cimndae ~oin - Y. E R -ergrare e i |
atlld duailta vvialdiicu wuiuci d>uuil LUIIULLLUAI: Diliad i
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24 hours to grams per 100

nr ralativaly dmnoarvinne
CT TCLatTive.ly ampeIrIvacus
1 establishing a definite constant

When, during the period of exposure, successive
interim weighings reveal a decreasing rate of weight gain, the constant

_1 T %__ 2 — e e L o P PR U N
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When this occurs even with a shortened exposure period, the test

report shall so state and the method assumed not applicable to the particular

material.

8.2

Three methods for obtaining constant relative humidities by means

of aqueous solutions are described in ASTM E 104-51.

FED TEST METHOD STD.NO. 101C
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METHOD 2030

PROCEDURE B

TM E-96 - WATER VAPOR TRANSMISSION OF MATERIALS IN SHEET FORM

S

SCOPE

When specified in the commodity specification, contract or order

~
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1. SCOPE

1 TLic mothnd 4o emAad o dnddan < fe Av mAs an -
1.1 This method is intended to indicate whether or not an it6w is
clean by checking for evidence of contamination. Four techniques - (a)

1
visual examination, (b) wiping, (c) checking for acidity or alkalinity,
and (d) water break - are described' and one or more may be appropriate
for a specific item. If no evidence of contamination is found, the
results indicate but do not alone confirm that the specimen is clean.

1;2 ; This procedure does not apply to items processed in accordance
with clean room requirements.

2. DEFINITIONS

2.1 Not applicable.

3. APPARATUS

3.1 Visual examination. A light source consisting of a fluorescent

lamp, using a day-light tube of a minimum length of 18 inches and a
minimum of 30 watts. The inside surface of the reflector shall be
finished in white and have a high coefficient of reflection. The lamp
shall be equipped with a ball and socket joint so that the light can be

—a s

directed at any angie.

3.2 Wipe test.

3.2.1 Two lint-free clean cloth at least 12 inches square, one white
and one dark colored.

3.2.2 The light source described in 3.1.

3.3 Check for acidity and alkalinity.

3.3.1 pH indicating papers and a supply of distilled water.

3.3.2 The light source described in 3.1.

3.4 Water break test. Apparatus consists of a supply of distilled

water and a container for water to drain into.

4. SPECIMENS

7 1 ) VN PR DT e I T R, R | e e adee Lo memmlecadeaa wm
4.1 The specimen shall be one cleaned item ready for packaging and
preservation unless otherwise gpecified.

FED TEST METHOD STD.N0.101C
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5. CONDITIONING

5.1 Not applicable.

6. PROCEIRIRE

6.1 V#sual examination

6.1.1 Carefully examine all surfaces, depressions, inside corners,
and crevices on the specimen for dirt, corrosion, oil, grease, or similar
foreign residues. While looking for foreign matter, use various angles
of incident light. Record whether or not foreign matter was observed on

the specimen.
6’:2 ..;l.Pg §§,§£a
6.2.1 Wipe a portion or portions of the specimen with a clean, lint-

free, white cloth, and examine the cloth for any foreign matter.

6.2.2 pe another portion or other portions of the specimen with a
P e Tdome_Fanan Ameels mnTmead 71 .al oo d mecmcadenn Slha AV etl Laae acmae
Cicdlily 1llLTLIICE, UAlIR=LULOICEU CiOLn, 11U €Xa| e Lue Ciovu 19 auy
fareion matter
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6.2.3 Record that foreign matter either was or was not collected on
the cloths.

6.3 Check for alkalies and acids.

6£.3.1 Allaw the snacdimon ta dvuw aftar tha final rdnae  watr tha
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specimen wi;h a few drops of distilled water, and then wet the appropriate

indicating paper with this liquid. Methyl red paper may be used to test
for the lower PH limit; red litmus paper may be used to test for the
upper pH limit; or universal pH indicating papers, such as those covered

by 0-P-94, may be used for both limits. Observe and record any change

in the color of the papers. A red tint on the methyl red paper indicates
too much acidity, and a blue tint on the litmus paper indicates too much
alkalinity. For universal indicating paper, colors recording a pH below
6.4 or above 8.3 indicate excessive acidity or alkalinity, respectively.
Record any evidence of excessive acidity or alkalinity.

6.4 Water break test.

& 13 Thoa d¢nce =2khaltl L Ifcnd dew 32027723 contbne el 21%eaeeand o
UeHed i1 ALy lidll VE ULppPEU 11l JiSLLilltUu wdlll diu al1i0weu LO
drain The water muct flaw A\ren‘1\y aff the anacrdimon withaut tho f4{lm
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breaking. Formation of small droplets or breaking of the film indicates
the presence of foreign matter. Record whether or not foreign matter

FED. TEST METHOD STD. NO. 101C
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A water break free surface is attained when the droplets of water spread
into a continuous film of water and form a lens. If water gathers into
droplets or if the film or water breaks suddenly, then the surface is
not water break free.

7. REPORT

7.1 Immediately following each test, the report (

777777777 T T TT TTTOTEET =TT O sFTrTEs = Al

of f 1 re )
of the facts pertinent to the test, shall be completed and shall include
the following:

7.1.1 A statement that the test was conducted in compliance with

this procedure, or a description of the deviations from this procedure.
Report all options selected and details of otherwise specified procedure
that were followed as permitted in 1.1 and 6.

7.1.2 Identification of the specimen tested.

7.1.3 Results of the test. State either no evidence of contamination,
or specimen not clean and give evidence of contamination, including any
excessive acidity or alkalinity.

7.1.4 When the test is performed to check compliance with requirements,

state that the specimen did or did not meet the requirements and give
the source for the requirements.

7.1.5 When the test is conducted to evaluate or compare products or
methods, the report shall include a statement of any observations that
may lead to improvements.

8. NOTES

8.1 To insure cleanliness of critical items, a positive test such
as a compatibility or corrosion test may be essential.
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CORROSION INHIBITING ARILITY OF V.C.I. VAPORS
1. SCOPE
1.1 This test method provides two procedures which may be used to
determine the corrosion inhibiting effectiveness of the vapors of VCI
(volatile corrosion inhibitors) materials., Procedure A is for testing
VCI materials in crystalline or liquid form. Procedure B is for testing

VCI-coated or VCI-treated naterials. Determinations may be made in the
"as received" condition or on specimens that have been exposed to conditions
causing accelerated exhaustion.

~ T w e Ane

L. DEFLINL1L1UND

2.1 Corrosion. Deterioration of a material by chemical action,
usually as a result of oxidation, electrochemical, acid or alkali action.
In this test method a visible change in the surface finish such as
pitting or etching or the formation of loose or granular particles shall
constitute corrosion. Stain alone shall not be considered corrosion.

n 9 [ P Lol me ~ nnen £aocoennd n onefana erd thant ano
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evidence of rust, pitting, etching, or deterioration of the surface.
2,3 Test surface. A specially prepared surface of the material to

be retained with the specimen in the test environment and subsequently
examined for evidence of corrosion.

3. APPARATUS

3.1 General. Applicable for both Procedures A and B.

3.1.1 A slow-speed grinding and polishing wheel and a supply of 240
grit aluminum oxide or silicon carbide abrasive.

3.1.2 Tanks for cleaning, rinsing solvents and fingerprinting removal.
3.1.3 A ventilated drying oven with a temperature control or a bank

or infrared lamps.

2 1 4 Naod
JedreT »eSa

3.1.5 An exposure chamber with a temperature control and a system
for controlling relative humidity, if required.

FED TEST METHOD STD. NO. 101C
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3.1.6 When necessary for exhausting VCI materials, a device to
regulate air flow is required.

3.2 Special apparatus required for Procedure A tests. The apparatus
shown in figures 1 through 3 1s used for testing materials in crystalline
or liquid form. The test assembly is illustrated in figure 1. To

assemble the components shown in figure 1, the aluminum tube is forced

through the upper rubber stopper until the bottom of the stopper is 2-
17, dmntbcnen foame alc tce -3 £ 2l - a.. [ . R I [ P R S

A9 Ll CllEd 110U nEe Lop &a o1 wne CUDB. A€ dnsulacing sieeve 1s
placed over the bottom end of the aluminum tube and caused to slide over

-I
the tube until contact is made with the base of the rubber stopper.
This unit 1is placed through the center hole in the jar 1id, and the
stopper is forced tightly into the hole. The second rubber stopper 1is
forced onto the aluminum tube until contact is made between the insulating
sleeve and the base of the stopper. Lens paper is used in forcing the
steel specimen into the rubber stopper. A dispenser (atomizer), figure
2, 1s used to introduce some types of VCI materials into the test assembly
(figure 1). The glass vial attached to the atomizer shall be large
enough to contain 1.0 gram of VCI material. A small inert vessel, 1-1/2
inches in diameter by 1/4 inch high, is suitable for introducing other
grades of VCI materials into the test assembly. When liquid VCI is

used, a cylindrical glass vessel, approximately 1.75 inches I.D. by

1.625 inches high is required® The apparatug shown in figure 3 is used
for exhausting VCI in crystalline or liquid form.

3.3 Special apparatus required for Procedure B tests. The apparatus
shown in figures 4 and 5 is used for testing VCI-coated or treated

e mtmnand Al o ) NP P

mat Clldlb. LRLCPL LUK Llle pal’al.&el S.LO(b 1n l:ne Jar .I.lﬂ VﬂlCﬂ are
required to suspend impregnated or treated carrier samples in the test
assembly, the test assembly shown in figure 4 is similar to that shown
in figure 1. Shown in figure 5 is apparatus to exhaust VCI-treated or
impregnated materials prior to testing. Specially treated paper clips
used to hold the specimens during the exhaustion procedure are required.
The recommended treatment consists of dipping the clips in resin coating

confo ng to MIL-R-3043 and then d4ili0wWlng wném O air ary ior 30 minutes
followed by a baking period of 30 minutes at 325° + 5°F, Paper clips
treated with enamel or wax coatings are also satisfactory.
3.4 Test surface.
3.4.1 Unless otherwise gpecified,in the reference to this test
method, the test surface shall be prepared on a plug of low carbon

steel, QQ-S-698, condition 5.

FED. TEST METHCO STD. NO. 101C



METHOD 4031
March 13, 1980

3.4.2 Test surface preparation. A cold finished round bar of the

metal 5/8- inch diameter, 1/2 inch long, shall be flat bottom drilled in
the center of one end to form each plug. The hole shall have a depth of
3/8 inch and a diameter of 3/8 inch. The undrilled end shall be surface

silicon
viocu 6 micr
nches (RMS) for the test surface. (The use of iron oxide abrasives,
and any abrasive paper that leaves residues not removable by the following
cleaning methods is prohibited. Some abrasive papers and cloths that

are intended to be used dry or wet have been found to leave such residues.)

The plug shall be wiped clean with surgical gauze and the test surface

examined microscopically for signs of corrosion or other defects.
desn o fanan ahall nant ha

Defective surfaces shall not be used. Each usable metal “1“" ghall be
scrubbed with a brush or gauze swab in a tank or container of hot mineral
spirits conforming to grade 1 of TT-T-291. This shall be followed by

successive immersions in hot mineral spirits, boiling 95 percent methanol,
and boiling absolute methanol, allowed to dry in clean air or placed in

a ventilated clean drying oven; and then stored in a desiccator until
ready for use.

3.4.3 1f the plugs are stored in the desiccator for a period of more
than 24 hours, the surface preparation shall be repeated starting with
the final aluminum oxide polishing.

CAUTION

During and after cleaning, the plugs shall be
handled only with clean lint-free gloves,

forceps, or other means to prevent contamination
of the test surface.

4. SPECIMENS
4.1 Unless otherwise specified, specimens shall be selected at

random and in sufficient number or quantity to adequately represent the
material to be evaluated. Cautions shall be taken as necessary to
prevent contamination of specimens.

4.2 The glass vial (figure 2) containing approximately 1.0 gram of
VCI material is attached to the atomizer. The latter is then used to
spray 0.05 + 0.005 gram of VCI through one of the two holes in the 1id

of the quart jar (figure 1).



4.3 Specimens required for Procedure B. A specimen of VCI-treated
sheet material shall be a strip 1 by 6 inches. At 1/4 1nc from one

required for each Lcit.
of VCI-treated gheet mater

2-1/2 by 8 inches is required. Uhen the VCI-treated sheet materials
normally are used as wraps (rather than bags), a strip 2 by 8 inches is
required. A 1/8-inch-diameter hole shall be punched 1/8 inch from the

top end on the center line of the specimen. After the exhaustion procedure
is compieted, the central portion of the strip shall be cut to form two

1- by 6-inch specimens.

5. ’ CONDITIONING

5.1 The specimen shall be subjected either to no conditioning, in
which case it shall be tested promptly after removal from its container,
or when tests after exhaustion are required, to whichever is appropriate

CAUTION

VCI vapors should be vented into a hood or
to the outside.

1 Exhaustion procedure used for conditioning VCI materials in
talline form for Procedure A. The test assembly and components are

1.
rysta
illustrated in figure 3. The rubber stopper shall be fitted into the
large center hole in the 1id. The glass funnel shall be forced through
the 1/4-inch hole in the rubber stopper until the large open end of the
funnel 1s 6 inches from the inside of the jar 1i4d. The small piece of

gi18ss tuuilg shail voeé 1orceéd tanrougn tne Tubber stOpper &iso. ane jar
shall be cloged tightly and the junction of the glass and 1id sealed
with tape. A glass vial containing approximately 1 gram of VCI shall be

attached to the atomizer and sprayed into the quart jar through one of
the holes in the 1id until 0.10 + 0.005 gram, as determined by weight
loss, is dispensed. The holes shall be covered with tape. Then the
assembly shall be comnec to the inlet and outlet tubi
air nn{n?niﬂnﬂ at SN 4 2 cant ralatdva humiditv ahn"l
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jar containing the VCI at a rate of 100 cubic centimeters pe
Unless otherwise specified, the completely assembled units shall be
placed in a forced draft oven maintained at 100° + 2°F for 5 days. The
jar containing the VCI shall be removed from .the oven and allowed to
cool to room temperature. The procedure to test the VCI material (6.1.1)
shall be started immediately after the procedure to exhaust the VCI '

material hag been comnleted

saia s wewaa S A )
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5.1.1.1 Exhaustion procedure for liquid VCI. The test assembly and
components are illustrated in figure 3. For liquid VCI, however, the
large open end of the funnel shall be 5 inches from the inside of the
jar 1id, and the two small holes in the 1id shall be sealed with tape.
Except for (1) the method of introducing the VCI material and (Z) the

exposure of the completely assembled unit, the procedure for 1iquid VCI
4a tha oama as ‘nr UCY 4n ecrvatrtalline fnﬁn fﬁ 1.1)

aD wiiv OGAuC Ve &tt wagoTLasais s mBmy e

(1) Pour 25cc of material into the appropriate small vessel
(3.2) and set it inside the glass jar so it will be
directly beneath the funnel.

(2) Unlesg otherwise specified, maintain the complete assembly
at 75° 4 S°F for 7 days.
5.1.2 Exhaustion procedure used for conditioning VCI-coated or VCI-

treated materials.

5.1.2.1 Coated materials normally used in bag form. The assembly in
which to perform exhaustion is illustrated in figure 5. Prepare a 2-1/2
by R—inch mouch hv gaealing tocether the pdopn of the sperimen material.

asaeis pumieie —e ey ~vPpT—ccTS == - ———na

The coated surface shall form the interior of the pouch Place treated
paper clips at each end of the pouch allowing 1/4 inch of the clips to
extend beyond the longitudinal edges of the pouch for ease of handling.
A 1/8-inch-diameter hole shall be punched outside the center of the

seal, 1/8 inch from the top edge. The pouch shall be hung in a giass
tube stoppered at both ends. The bottom of the tube shall contain 2
glass cylinder packed with glass wool wrapped in a surgical gauze. The
assembled tube shall be connected to the inlet and outlet tubing in

order that air maintained at 50 + 2 percent relative humidity shall pass
over the pouch at a rate of 100 cubic centimeters per minute. Unless

otherwise specified, the compieteiy assembied unit shall be placed in a
forced draft oven malantained at 140 + 2°F for 12 éa','s. The ?CEC"‘ shall

be removed from the tube and cut into 1- by 6-inch test strips.

5.1.2.2 Coated materials normally used as wraps. The assembly in
vhich to perform exhaustion is 1llustrated in figure 5. Place treated
paper clips at each end of a 2- by 8-inch strip alliowing 1/4 inch of the
clips to extend beyond the logitudinal edges of the strip for ease of
handlina A 1/5 4nch diametoer hole ghall be nunched in the center of

HanBALIIE. - A -wA SSVaAL Wliaa P eateise=

the strip 1/8 inch from the top edge. Each strip shall be hung in a
separate pyrex glass tube stoppered at both ends. The bottom of the
glass tube shall contain a glass cylinder packed with glass wool wrapped

in surgical gauze. The assembled tube shall be connected to the inlet

and outlet tubing in order that air maintained at 50 + Z percent reliative
humidity shall pass over the strip at a rate of 100 cubic centimeters
per minute,

FED TEST METHOD STD. NO.
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Unless otherwise specified, the assembled unit shall be placed in a
forced draft oven maintained at 140° + 2" °F for 12 days. The strip shall
be removed from the tube and cut into 1- by 6-inch test strips. Two 1-
by 6-inch strips shall be used in the CIA test.

PROCEDURE

6.1 This test shall be run in triplicate, along with a control
using a test surface and no vapor inhibitor.

6.1.1 Procedure A.

an atmosphere of
the bottom of the test assembly. As specified the VCI materials shall
be introduced into the test assembly (figure 1) either with an atomizer
or in a small vessel. When VCI material is introduced in the test

assembly with an atomizer, a glass vial containing approximately 1 gram
of material shall be attached to the atomizer and sprayed into the test
assembly through one of the holes in the 1id until 0,05 + 0.005 gram; as
determined by weight loss, is dispensed. Then the holes in the 1id

shall be covered with tape having a low water vapor transmission rate,
When the VCI material is 1ntroduced in the test assembly in a vessel,

0.05 + 0.005 gram shall be weighed, piaced in the vessel, and the vessel
placed on the bottom of the jar. The 1id shall be ﬁlaced on the jar,
tightened, and the junction of the glass and 1id sealed with tape.

6.1.1.2 VCI material ir crystalline or liquid form tested in the
"after exhaustion" condition. After exhausting (see 5.1.1), the 1id
containing the funnel shall be removed, 10 cubic centimeters of 8 synthetic

glycerin-water solution having a specific gravity of 1.076 at 75 + 3°F

to effect an atmosphere of 90 percent relative humidity shall be intro-
duced into the bottom of the quart jar, and immediately the 1id containing
the test surface (3.4) shall be placed on the test assembly.

6.161.3 Expose the test assembly for°20 hours at a temperature of 75

+ 5'F. Cold water at a temperature 40 F below the ambient shall be

added to the aluminum tubes until full. After 3 hours, the water shall

be removed from the tubes and the steel specimen evaluated for evidence

of rust. If the blank specimen does not rust, the test shall be rerun.

D TRQT METLIAN TN AN
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6.1.2 Procedure B. Ten milliliters of synthefic glycerin-water
solution having a specific gravity of 1.076 at 75 + 3°F to effect an
atmosphere of 90 percent relative humidity shall be introduced into the
bottom of the test assembly (figure 4)., Two specimens, each 1 by 6

all be ced cnrougn the parallel slots of the test as
ha rea o -
treated carrier in position, 1/4 inch of the specimen shall be bent onto
the outer surface of the 1id and this tab and the slot covered with tape
having a low water vapor transmission rate. The 1id shall be closed
tightly and the junction of the glass and 1id shall be sealed with tape.
Expose the test assembly for 20 hours at 750 + 50F. Then, cold water at
a temperature 40°F below the ambient shall be added to the aluminum

tsshnn wnedl £..11 Afene T haceonm st comtbmne =bhal1? Lo coeaeea SRS N
CTUOES Ulitias zxUdide AL LTI J LIVULD,y LIIT wWalLti pblialiad Ve LCIIIUVGU 4ALi0m Luc
tubes and the steel gpecimend shall be evaluated for any evidences of
corrosion. If the blank specimen does not rust, the test shall be
rerun.

- -——— ke

7. REPORT

eha -n-—— (AnbEL A2
i e \Ud &LML A

ach test epo a
of the facts pertinent to the test shall be completed, and sha
the following:

1 Trmmaddatrala f
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7.1.1 A statement that the test was conducted in compliance with
Procedure A or B, or a description of the deviations from the technique
of these procedures. Report all options selected and details of other-

wigse gpecified procedure tha catoe wvhathar the

wise specified procedur e th xdicate vhether the

i d Tn
material was tested "as receiv fteér exhaustion, or both.

were followed,

‘m
[
o

7.1.2 Identification of the specimen and the specific material
tested. Also identify the test surface material.

7
i

1 1 ocn1lte Anf tha tase rata sshathar tha cnandman waec Ay wao
» A M DWW A T A 1YL= D we [ A %Y - Y S =) WIlE LIlG A (SR 23— DFC\.LIH‘-AI LA = X< wa A X<
not effective in preventing corrosion of the test surface material.
7.1.4 When the test is performed to check compliance with require-

ments, state that the specimen did or did not meet the requirements and
give the source for the requirements.

7.1.5 When the test is conducted to evaluate or compare products or
methods, the report shall include a statement of any observations that
may lead to improvements,

8. TES
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surface of steel. For other materials, the test surface material, the
environment, and the duration must all be considered in apecifying the
condltlons necessary to aeternune wnecner Or not a specmen \Tl.L.L 1nn101t

8.2 Details are given with the qualification, "unless otherwise
specified," in the paragraphs regarding:

Test surface (3.4.1).
Specimens (4.1).
Duration of test (5.1.2.1 and 5.1.2.2).

FED. TEST METHOD STD. NO. 101C
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A - Water retainer - Aluminum tube 4-1/2
in length, 5/8 OD and 1/2 ID. The

r 4 122 _1
I 10 m1

B - Rubber stoppers - 2 #6-1/2 rubber
— B stoppers with 1/2 hole bored
- theannh St e~

iriiied through center
a. holes 1 inch

-
r-
e
W
f
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a
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[os
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o » o
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1

E - Insulating sleeve - 1/2 ID rubber
tubing, liength i-i/Z2.
F - Steel specimen - 5/8 OD, 1/2 long

with 3/8 deep flat bottom hole
drilled in center (1/8 wall cup)/

DIMENSIONS IN INCHES.

Figure 1. Test components.
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A - Bulb - Davol Rubber Co., Providence, RI
Bulb No. 1651S.
B - Rubber tubing - 1 fnch long.
C - Pyrex glass tubing - 1/8 ID, length to suit.
D - Pyrex glass tubing - 1/8 ID, length to suit.
E - Rubber stopper - No. &4 with suitable holes
to accommodate glass tubing.
F - Glass vial - 2 by 7/8 ID.
DIMENSIONS IN INCHES.
Figure 2. Dispenser for introduction of volatile
corrosion inhibitors imto test assembly.
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Pyrex glass tubing ~ 1/8 ID, length to suit.

Jar 1id - plastic screw type, with hole 1-3/16 dia. dri
through center and two 1/4 dia. holes near periphery of
Quart glass jar - 2-3/8 mouth diameter, 7 inches deep.
Pyrex glass funnel - approximately 2 ID at mouth, 8 inches long.
Pyrex glass and rubber tubing - 1/4 ID and 7/16 OD.

Rubber stopper - No. 12 with suitable 7/16 dia. holes.

Quart glass jar - 2-3/8 mouth diameter, 7 deep, containing

glycerine-water solution (Sp. Gr. 1.180) and maintaining
the level of solution at 5 inches with the inlet tube

A3 4 At 2 —_V..ad__
iomersea &4 incnes in soviuLion.

Copper coil (OD 1/4, ID 5/32, length 10 ft.) - coil ID 4-3/8.

V s N
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DIMENSIONS IN INCHES.

Figure 3. Apparatus for exhaustion of volatile
corrosion inhibitors. FED TEST METHOD STD. NO. 101C
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A - Water retainer - Aluminum tube
q_ 4-1/2 in length, 5/8 OD and 1/2 ID.
A The tube shall have a capacity of
™ 16 ml of distilled water at
e l'\ 75° + 3°F.

B B - Rubber stoppers - 2 #6-1/2 rubber
" stoppers with 1/2 hole bored

{ Mn‘ ) c through centers.

T 1l - Jar lids - Plastic screw type 1id,
) sl holes 1-3/16 drilled through center

with parallel slits, 1/4 wide and
\ i-1/2 long formed 1/4 from the

_ n cdoe of tha nente
o eage o1 tne center

zr

ala
Uic.

| | B D - Jars - Quart size, mouth size
L _,) 2-3/8 dia., 7 in height, ID of 3-1/4.

"
o]
|

Insulating sleeve - 1/2 ID rubber
tubing, length 1-1/2.

A ——
F - Test surface plug - 5/8 dia., 1/2
— long witl} .fl.at;boEtIEm ‘drilleq in
D center with hole 3/8 deep and
3/8 dia.

1
!

G - Treated carrier samples 1 by 6.

o
r
|

DIMENSIONS IN INCHES.

-~ W T TS -
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A

A - Pyrex glass and rubber tubing - 1/4 ID by 7/16 OD.
B = Rubber stopper = No. 12 and No. 13 with suitadle 7/16 holes.
| M C - Hook ~ stainless steel, 1/16 diameter.

D - Pyrex glass tube -~ 12 by 2-3/8 ID.

k i E - Diffuser - Consisting of glass cylimder (2 OD by ! high glass

\E_’-/ - tubing) containing glass wool with a surgical gauze covering.
F - Quart glass jar - 2-3/8 mouth diameter, 7 deep, containing

glycerine-water solution (Sp. Cr. 1.180) and maintaining the
— level of solution at 5 inches with the tinlet tube immersed

EJ 4 inches in solutfion.

G - Treated carrier sample - 2 by 8.
H - Paper clip - Jumbo size, 2 by 2-1/2,

I - Copper coil = 1/4 OD by 5/32 ID by 10 feet long, coil ID 4-3/8,

i

|

P\

Figure 5. Apparatus for exhausting VCI-treated sheet material.
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VISUAL EXAMINATION FOR TRANSPARENCY OR OPACITY
1. SCOPE
1.1 This wethod is for visually evaluating the transparency or

opacity of a material by determining whether or not the material inter-
feres with the legibility of type written paper labels or printed markings
on steel.

" MDD TATIPINY AWM D

Lo ULE LNLL LUND

2.1 Not applicable.

3. APPARATUS

3.1 Standards for comparison. One or more of the following:

- ] 1 A PRpiy gy DI DR |

Jelel A CO.0TL1EBS gi885 pancd.

3.1.2 A duplicate specimen not exposed to adverse conditions.

3.1.3 A legibility standard. Unless otherwise specified, the following
shall be used:

3.1.3.1 TFor paper 1label adhesive, the legibility standard shall be 2
white paper label upon which the ten digits and the lower case alphabet
have been typed in black pica type.

3.1.3.2  For bag or window materials, the legibility'standard shall be
10-point block style printing 1npressed to a depth not greater than
0.003 inch in a 2- by 4~ by 1/8~inch panel of cold-rolied 1020 steel
with the edges smoothed and the surface polished with 240 grit sbrasive
cloth or paper. Printing shall include the ten digits and the lower
case alphabet.

3.2 Equipment appropriate to cut materials for specimens.

3.3 For fiuid materials, appropriate equipment to apply the material
and form specimens om colorless glass pamels, typewritten white paper
lsbels, or the 1020 steel panel described in 3.1.3.2.

3.4 Conditioning rooms, cabinets, or exposure chambers controlled

to maintain the curing, aging, exposure, or test environment which, if
desired, will be prescribed in the reference to this test.

FED TEST METHOD STD. NO. 101C



3.5 Racks or fittings to support the specimen during the conditioning
or exposure period.

4, IMEN
4.1 A specimen of a production item, such as a transparent bag,

shall be a representative item taken at random. The number taken shall
be sufficient to adequately represent the variation within the lot.

4,2 A specimen of solid material (mot fluid), such as the film
material purchased to make transparéemt bags, shall be a plece or a
mrsantdtey vranvasantatdwva Af tha matarial

Al b b LCPLGOGC\-°¥‘VG L2 il MG R L B
4.3 A specimen of a viscous or fluid material, such as a trans-

parent coating, shall be made from a representative sample of the material
using the procedure prescribed in the reference to this test. If not
there prescribed, specimens shall be epared by applying the sampie
material in accord wi urer's instructions for
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5. CONDITIONING

5.1 Unless otherwise specified, no conditioning other than pre-
scribed for the drying or curing involved in preparation of the specimen
is required.

6. PROCEDURE

6.1 Before and after the prescribed conditioning of the specimen,
observe and note whether or not the material is sufficiently transparent
so that the printing on the legibility standards is legible. Compare

aen when nhesrvine the whitse naner l1lahel. For amecimena other than

a—sat-ai Wamwsa P VUG Ta Vadg wieT wihaanw pwmpei eawmroas Ve SPSSaRTiie TRIIES EIESESS

those applied onto the legibility standards, the specimen shall be 3
inches away from the legibility standards when making the observations.

7. REPORT
2 1 T 3L canVee L£-YV el oo mmal bmct ale e nmt [ L£LL8ad il wanaw AN
el 2 S CULdLELY L10L1UWLLE TaLll LEdL LN LEPULL \UlliLiad 1Tiuiuy
AfF tha fante navetdnant ta tha taar ahall ha ~samnlatad and ahall 4nclude
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the following:
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7.1.1 A statement that the test was conducted in compliance with
this procedure, or a description of the deviations from this procedure.
Report all options selected and details of otherwise specified procedure
that were followed as permitted in 3.1, 3.3, 4.3 and 5.1.

2 Identification of the specimen and the specific material

7.1.3 Results of the test. State whether or not the specimen was

sufficiently transparent to read the legibility standard, and report any

apparent color when observing the white paper.

4 When the test is performed t

s, state that the specimen did or
for the requirements.

i. o
nt di

e
give the source

B -

7.1.5 When the test is conducted to evaluate or compare products or
methods, the report shall include a statement of any observations that
may lead to improvements.

8. NOTES
8.1 This test method is an approximate method of judging opacity

or transparency and is appropriate for most packaging materials. More
precise methods are given in Methods 4019 and 4045. 1If a wore precise
test is prescribed, limits of acceptable quality must be prescribed in

PP =L al caas & & - 28 TS — A
teérms o1 twne itC
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measurea by tnée cest.
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ELECTROSTATIC PRUPERTIES OF MATERIALS
L. SCOPE
1 1 Thic tact e 1read +~ Aaotrarminae +hoe alasrtrAactratris nranartioac nf
1 e 4 4ildo LTO.-. 40 UDCU LU UCLTlLiNLIIC LIl CTCliTlLlLlUVOoLALdL PivpoiotdiTo Vi
materials in film and sheet form by measuring the intensity and polarity
of an induced charge and the time required for complete dissipation of
the induced charge.
1.2 This method does not determine the surface, volume or insulation
resistivities of materials.
2. DEFINITION
2.1 Electrostatic properties are defined as the ability of a

material, when grounded, to dissipate a charge induced on the surface of
the material.

3. APPARATUS

3.1 A metal template, 5 by 3 by 1/8-inches.

3.2 A high voltage source, 0 to 15 KV, positive and negative.

2 o] A P R R SRRSO P B - £..11 ~memY h em . . L N N1 N 1 1 n
Je2 elecLiomecrer itll 4 1uUull SscCdie redaing oL v.Ul, U.l1, 1.U,
10 and 100 Aar a reconrdino nerillacrnonae wit A roaannneas nf 1 mirracarnnAd
PV SGaana ER AR A (=3 Lb\-v‘.u&&tb VD\-.L.L.L\JC’\-VPC Whkii G LCDFULLDC A N L UiwiUvoTLwiiu
per division, or equivalent.

3.4 A fabricated electrostatic test chamber with electrostatic

test unit, illustrated in figures 1 through 5.

3.5 A single channel, pen type recorder with speeds of 0.5, 1.0,
2 0 L 0O and 8 N inrhoace nar minitte and nar carAnd

LN ] TT ey S LiNA eV A bl LIT O yl:a. Wmilivueo S LiNG PCL DT WAWLIUU e
3.6 Four RG 114/U cables for connections between the detector and

the electrometer and between the electrometer and the recorder. The
nominal lengths of the cables are:

- -~ B Semnlac fam +lar mnaccecamdd e e badecon o o AN At mmdman e d ela
de < AlCiled LUL Lile COLLIeCLl10I1sS DeLweell Lile derLeCiol 4dild Lie

outnut connector on the electrogtatric tect chamher

VUL PuUL CULLLTCLUL Vil LT ol lliScacdal €50 lilaldidedl .

b. 34 inches between the electrostatic test chamber and the
electrometer, exclusive of the connectors.

c. 31.5 inches between the electrometer and
required).
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the recorder (¢
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3.7 Three-position control switch for connecting the test specimen
to the high voltage source or the ground or neutral potential.

3.8 The equipment shall be assembled as illustrated in figure 2.

4, SPECIMENS

4.1 Select specimens at random and in sufficient number to represent
adequately the variation of the material. A minimum of three specimens
per condition per sample are required.

4.2 Each specimen shall be 5 by 3 inches and shall be free of

defects such as holes, cracks and tears. If the specimen is coated, the
coating shall be continuous.

3. CONDITIONING

5.1 Prior to testing, expose one-third of the specimens for 12
days in an oven uniformly maintained at 1607 i_SUF; one-third of the
specimens in a horizontal position for 24 hours under a continuous water
shower; ong—third of the specimens in an atmosphere uniformly maintained

+ 77 4 5 A 8N L § o anx 1 ve smidicsy
at 737 + 57 and 50 + 5 percent relative humidity.

5.2 Unless otherwise specified, all specimens shall be placed in
the electrostatic test chamber under conditions stated in 5.3 for a
minimum of 24 hours immediately before testing, as specified in section 6.
5.3 Test env1ronment. Perform tests in an atmosphere uniformly
maintained at 73° + 5°F and of less than 15 percent relative humidity.
This relative humidity can be obtained by inserting sufficient anhydrous
calcium chloride into the electrostatic test chamber. The anhydrous
calcium chloride shall be replaced as required to maintain required
relative humidity.

6 . P“GCFT\'Tﬁ"‘
6.1 Calibration
6.1.1 Turn on all apparatus and allow to warm up, as noted in the

operations manual for the particular apparatus.

6.1.2 On the electrometer, set '"multiplier" switch to provide a
half-scale reading when the test voitage is applied, the '"operate"
switch at "zero check" and the meter to read positive charge.

FED. TEST METHOD STD. NO. 101C
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6.1.4 Mount a 1/8- by 3- by S5~-inch aluminum panel between the electrodes
in the electrostatic test unit so that the detector head is directly in

the center of the panel. Tighten the four wing nuts to secure the

panel.

r

6.1.5 Set speed of the recorder chart to 1 inch/min. Turn on recorder.
6.1.6 Set "operate' switch on the electrometer to "operate."

6.1.7 Turn three-position control switch to high voltage.

6.1.8 Observe that the reading on-the recorder is identical with the

measurement on the meter. Adjust the recorder if necessary.

6.1.9 Turn three-position control
charge from the test panel.

switch to ground to remove the

6.1.10 When the electrometer meter reaches zero,

and turn the "operate" swtich on the electrometer to

top the recorder
"zero check."

6.1.11 Repeat the calibration procedure for 5 KV negative. Set the

appropriate controls on the apparatus for negative charge.

6.2 TEST

6.2.1 Each specimen, when tested, shall be mounted vertically between
the electrodes and the wing nuts tightened to insure intimate contact
between specimen and electrodes.

6.2.2 Set recorder chart speed to 0.5 inch/second and turn on recorder.
6.2.3 Set electrometer meter switch to indicate positive or negative

charge, depending on the high voltage to be applied.

6.2.4 Adjust the high voltage for the desired 5 KV potential.
6.2.5 Set "operate' switch on electrometer to 'operate

2.6 Turn the three-position control switch to high voltage.
6.2.7 When the meter indication stops increasing, indicating the

specimen has received its maximum charge, turn the three-position switch
to ground position.

L 2 R LT +h
6.2.8 When the meter needle reaches zero or. after ten seconds,
1 1 1" . 17"
whichever comes first, stop recorder and move ''operate' switch to "zero
"
check.

FED. TEST METHOD STD. NO. 101C
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6.2.9 Charge each specimen three times for both positive and negative
charges, allowing specimen to remain grounded for ten minutes after each

charging cycle to remove any residual charge on the specimen. For non-
homogeneous materials, both surfaces shall be charged by reversing the
face of the material in contact with the inner electrodes.

6.2.10 Calculate charge decay time by measuring the horizontal distance
on the chart from the point where the specimen was grounded to the point
where the needle reached zero. With the speed of the chart known,

calculate the decay time for each specimen in seconds.

7. REPORT

7.1 Report the facts pertinent to the test.

7.1.1 State that the test was conducted in accordance with this
procedure or describe any deviations.

7.1.2 Identify the specimen and specific material tested.

7.1.3 Results of test.

7.1.3.1 State the decay time for each specimen for both positive and

negative charges, as calculated in 6.2.10.

7.1.3.2  State that material was tested as received, aged, and after
exposure to shower. Also state which surface was cha rged.

8. NOTES

8.1 The purpose of this procedure is to evaluate the electrostatic
buildup and dissipation properties of packaging materials used to protect
missile components and electronic parts that are susceptible to damage

by electrostatic discharge.

8.2 The Keithley 621 Electrometer may be used. Other settings may
apply if another suitable electrometer of different design is used.

FED. TEST METHOD STD. NO. 101C
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CORNERWISE-DROP (ROTATIONAL) TEST

1. SCOPE

1.1 The following procedure is applicable for determining the
ability of large shipping containers to resist the impacts of being
dropped on their corners and for determining the ability of the pack-
aging and packing methods to provide protection to the contents when the
pack is dropped on its corners.

2. DEFINITIONS
2.1 For the purpose of this test, a large shipping container may

be a box, case, crate, other container constructed of wood, metal, or
other material, or any combination of these for which the freefall drop

test is not considered practical or adequate. Large containers shall be
considered those having:
(a) gross weight over 150 pounds,
(b) length of any edge over 60 inches, or
(c) gross weight under 150 pounds and the container is equipped
with skids.
2.2 The level of packing to be provided for any item or contents

is dependent upon the handling and shipping conditions which the con-
tainer or pack may be expected to encounter. For the purpose of this
standard, the levels of packing shall be defined as:

1

2.2.1 Level A, Level A is the degree of preservation or packing
required for protection of materiel against the most severe conditions

known or anticipated to be encountered during shipment, handling, and
storage. Preservation and packing designated Level A will be designed
to protect materiel against direct exposure to extremes of climate,

terrain, operational and transportation environments without protection
other than that provided by the pack. The conditions to be considered

include, but are not limited to:

(a) Multiple handling during transportation and intransit
storage from point to origin to ultimate user.

(b) Shock, vibration and static loading during shipment.

~~
0N
A

Loading on shipdeck, transfer at sea, helicopter delivery
and offshore or over-the-beach discharge, to ultimate
user.

)
r
o
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(d) Environmental exposure during shipment or during intransit
operations where port and warehouse facilities are limited
or non-existent.

(e) Extended open storage in all climatic zomes.
(f) Static loads imposed by stacking.

2.2,2 Level B. Level B is the degree of preservation or packing
required for protection of materiel under known favorable conditions
during shipment, handling and storage. Preservation and packing designated
Level B will be designed to protect materiel against physical damage and
deterioration during favorable conditions of sn1pment, handiing and

Aa e

_______ [ o NP o Lo --_-aa-_-a s I ava mat ldmdtad A
sLorage. ine CUXIOJ.ELDI\B €O pé consiaered inciudae ou are not iimited to:!

(a) Multiple handling during transportation and intransit
storage.

(b) Shock, vibration and static loading of shipment worldwide

e ARG A e Aa

by truck, rail, aircraft, or ocean transport.

(d) Environmental exposure during shipment and intransit
transfers, excluding deck loading and offshore cargo

discharge.
(e) Stacking and supporting superimposed loads during shipment
and extended storage.
3. APPARATUS
Q1 Ty smmdicntdeans tha namcceaeed oxn Ao S thn anmmtadmne masr ha
Je & 41l LULIUUL LLILE LilT LU[UCIULBC U‘UP LESL,y LT LVULNILaiunvwl ua ve
handled with any convenient equipment, such as & forklift truck, a

hoist, or a block and tackle. A smooth, level, concrete surface (or
similarly unyielding surface) shall be used in performing the cornerwise-
drop test.

A oDLH $ed
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4.1 One container and its contents shall constitute a
specimen. The container shall be loaded for the test with the 1nterior
packing and the actual contents for which it was designed. If use of
the actual contents is not practical, a dummy load shall be substituted
to simulate such contents in weight, rigidity, shape, and center of

2 a2

gravity, position in the container, and appropr1ate1y instrumented to
record shock forces or deflections during the test. The contents, or
dummy load, shall be blocked, braced, and cushioned in place as for
shipment.

FED. TEST METHOD STD. NO. 101C
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5. CONDITIONING OF SPECIMEN

5.1 All tests shall be conducted at room temperature (70o i_ZUor)
except as noted below. -

6. PROCEDURE
6.1 The specimen shall be placed on its bottom. One corner of the

base of the container shall be supported on a block nominally 6 inches

in height, and a block nominally 12 inches in height shall be placed

under the other corner of the same end. If the dimensions of the container
are such that the 12-inch height cannot be attained without instability,

o cha s ouh These
a block of the great attainable height shall be sub ése
h

-~
SL
eased. if necessary, to insure t
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takes place, but should not be high enough to cause the container to
slide on the supports when the drop end is raised for the drop. The
unsupported end of the container shall be raised so that the lower

PR Y- '
coruesr v [ 23

of t
fall freely
figure 1). Unless otherw
and B protection shall conform to Table I; the maximum heights shall not

exceed 36 inches and 27 inches respectively.
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Unless otherwise specified, there shall be one drop on each corner of

the container base (four drops). If the test specimen contains materials
which are significantly affected by temperature the test shall be conducted
while the container is stabilized at the extremes of temperature. In

this case, one droposhall be made on each of two diagonally opposite
corners at =20 + 5F. The test specimen shall be allowed to come

normally to room temperature ptior to cond tioning at the other extreme.
2

One drop ahalloth*nobe made on each of the other two diagonally opposite
corners at 140" + 5 F. Thus, a total of four drops constitutes a complete
test.

7. REPORT

7.1 Following th hal

he test a report shall be written which shail
include the following:

7.1.1 A statement that the test was conducted in compliance with
this procedure, or a description of the deviation from this procedurec.
Report all options selected and "otherwise specified" details that were
followed as permitted in 2.1, 5.1 and 6.1.

7.1.2 Conteiner dimensions, container structural details, type of
materials used, spacing, size, and type of fasteners, methods of closing
and strapping, and the net and gross weights.

FED TEST METHOD METHUD STD. NO.
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7.1.3 A description of the contents of the container including
blocking, bracing, cushioning, or isolation system.

7.1.4 The results of the test, describing the final condition of
both container and contents.

7.1.5 When the test is conducted to determine satisfactory perfor-
mance of a container or pack, the report shall include a statement that
the container or pack either attained or did not attain the specified
performance. If not specified elsewhere, it is suggested that the

following be cause for rejection:
(a) Functional or physical damage to the contents.
(b) Functional damage to the container.

Shock forces he content

8
the establiahe fragility of the contents.

”~~
0
N

(or dummy load) which exceeds

auvdau g witd

:3

(d) Failure of a vapor or waterproof container to prevent
vapor transmission or water leakage within specified

2__2

11mits.

(e) Structural damage to the container which may result in
damage to the contents during subsequent shipping, handling,
or storage. Substantial spillage, exposure, or shifting
of the contents are examples of such damage. Minor
damage such as dents, paint chipping, or the crushing of

wood members which do not impair the function of the
container are not causes for rejection.
7.1.6 The report should include information, acquired through observation,
to improve container or methods of packing.
8. NOTES
8.1 This test is meant to simulate the impacts of accidentally

dropping a container on its corners. It is intended that the corncrwise-
drop test shall be used only on containers that are susceptible to
accidental cornerwise drops. The cornerwise-drop test was designed
specifically for large and/or heavy shipping containers that are likely
to be handled mechanically rather than manually. Details are given with
ne :

i
the qualification, “"unless otherwige specified, " in paragraphs regarding
Definition of large container (2.1).

Conditioning of specimens (5.1).
Number and height of drops (6.1).

FED. TEST MFTHOD STD. NO. 101C
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8.2 When the ccrnerwise-drnp t
ts

ed to evaluate the

mny load
should clobely approximate that of the actual contents for which the
container was designed.

Table I. Height of rotational drops for containers of
various sizes and weights 1/

Gross weight Dimensions of any edge, Height of
(within height or width drop on corners
range limits) (within range limits)
_ Level A Level B
Pounds Inches inches inches
150 - 250 60 - 66 36 27
250 - 400 66 - 72 32 24
400 - 600 . 72 - 80 28 21
600 - 1000 80 - 95 24 18
1000 - 1500 95 - 114 20 16
1500 - 2000 ‘ 114 - 144 i7 14
2000 - 3000 Above 144 - No limit 15 12
Above -3000 12 9

1/ Use the lowest drop height indicated by either gross weight or
dimension. For example, a container having a gross weight of 440

_ 4 L . PO PR
ibs. and a maximum edge dimension of 95-5/8" shall be dropped 20
inches for Level A tests, or 16 inches for Level B tests.
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FREE FALL DROP TEST
1. SCOPE
1.1 The following procedure is for determining the ability of
containers to withstand impacts and the ability of packaging and packing
methods to protect the contents when the nack 1is subjected to free-fall

S0 TLELELE R & wasell b =21 —0

drops. This procedure 1is ; 'opriatevfor use with a11 containers weighing
up to 150 lbs, except those with skids or those having any edge or
diameter over 60 inches.

” neg
& VL

2.1 ‘The level of packing to be provided for any item or contents
is dependent upon the handling, shipping, and storage conditions which
the container or pack may be expected to encounter. For the purpose of

this standard, the levels of packing shall be defined as:

2.2.1 Level 8
protection of materie
anticipated to be en ing shipment handling ., and st

Preservation and packing designated Level A will be designed to protect
materiel against direct exposure to extremes of climate, terrain, operational
and transportation environments without protection other than that

provided by the pack. The conditions to be considered include, but are

not limited to:

(a2l

(a) Multiple handling during transportation and intransit
storage from point of origin to ultimate user.

(b) Shock, vibration and static loading during shipment.

aea. held copter del *lverv

-

k transfer

(c) Tnndino on shi
\>7 l'

dec at
and offshore or over-the-beach discharge, to ultimate
user.
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or non-existent.
(e) Extended open storage in all climatic zones.

(f) Static loads imposed by stacking.

FED TEST METHOD STD. NO. 101C
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2.2.2 Level B is the degree of preservation or packing required for
protection of materiel under known favorable conditions during shipment,
handling and storage. Preservation and packing designated Level B will
be designed to pratect materiel against physical damage and deterioration

during favorable conditions of shipment, handling and storage. " The
mmen AL o d e a-- hn mammaddasad danticda hicte awma - 12 Py |
CUIIUALALAVIIS LLU D >OTiB1LGE&€Teu afnciudae UUL alre uUI- LJ—IIILL!‘:U LU.

(a) Multiple handling during transportation and intransit
storage.

(b) Shock, vibration and static loading of shipment worldwide
by truck, rail, aircraft or ocean transport.

(d) Environmental exposure during shipment and intransit
transfers, excluding deck loading and offshore cargo

discharge.
{e) Stacking and supporting super;mpas‘ loads during shipment
and extended storage.
3. APPARATUS
3.1 Any suitable apparatus may be used that conforms to the following

requirements:

3.1.1 Permits the container to be placed in a position prior to
release that will assure free unobstructed fall to impact the container

at the orientation and in the direction required.

3.1.2 Permits accurate and convenient control of the height of drop.
3.1.3 Utilizes 1ifting devices that will not damage the containers.

3.1.4 Provides an instantaneous release mechanism that does not
impart rotational or sidewise forces to the test container.

ievel steel surface not iess than 1/2-
d mass of concrete, steel, or stone
without displace

3.1.6 Provides, when required by detail specification, an additional

and properly positioned hazard to test a container's ability to protect

a specific point of critical vulnerability of its contents. This hazard
1

P N B TN et Lo LY _ Y £ Y -

shall consist of a straight block of oak or other re
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hard wood 4 by 4 at least 24 inches long with the edges rounded to a
radius of 1/4 inch plus or minus 1/16 in The detail specifications
shall include any further description of the impacting gbjgg;, the
attitude, the point of impact, height, and number of drops.
4. SPECIMEN
4,1 One container and its contents shall constitute a single
specimen. The container shall be loaded for the test with the interior
packing and the actual contents for which it was designed. 1If use of

signe us
the actual contents is not practical, a dummy load shall be substituted

to simulate such contents with weight, rigidity, shape, and center of
gravity position in the container. The contents, or dummy load shall

5. CONDITIONING

5.1 All tests shall be conducted at room temperature (70¢ :!ZoéF)
except as noted below.

/4 DDA
Ue r

6.1 Bags. Unless otherwise specified, each bag specimen shall be
dropped once on the filling end and once flatwise (seams horizontal)

from a height of 48 inches.

6.2 Cylindrical containers. 1Unless otherwise specified, cylindrical

containers, barrels, pails, etc., shall be subjected to one of the
Drocedures described below. The container is to be drnpnnr‘l once flatwise

on each end. The top and bottom rim or chime drops are to be made
wherein the container center or gravity is directly above the striking
point at the instant of release. A plumb line aligned with the center
point of the drop table (see Figure 1) may be used to position the

The rim drop sha on

one bottom rim. Fo
shall strike on diagonally o qu
rims. If a total of more than four rim drops 1s specified the additional

drops shall be on sections not previously dropped upon.
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Procedure A. One drop on each end (2 drops)

Procedure B. One drop on each half of the top and
bottom rims (4 drops)
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Procedure C. One drop on each quadrant of the top and
bottom rims (8 drops)

Procedure D. One drop on each half of the top and bottom rims,
one drop on each end, and two drops on 8he
cylindrical side of the container at 90

oo smenil atbbhaw 0 e
LU Tactiu vLuci \o utupa}.

6.3 Rectangular containers. Unless otherwise specified, rectangular
containers shall be subjected to one or more of the following procedures,
as described below, but dropped not more than once on any flat face,

edge, or corner. For edgewise drops the striking edge of the package

~9T 1

shall be parallel with the uropplng surface at the instant of release.

~E d e ateal
For edgewise and cornerwise drops the package center of gravity shall be

directly above the striking edge or corner of the package at the instant
of release (see Figure 1).

Procedure A. One drop on each flat face, edge and corner
(26 drops).

Procedure B, One drop on each flat face (6 drops).
Procedure C. One cornerwise drop followed by one edgewise

drop on each of the three edges radiating
from the struck corner (4 drops).

Procedure D.  One cornerwise drop on each of the four
bottom corners (4 drops).

Procedure E. One cornerwise drop on each of the eight
corners (8 drops).

Procedure F. One drop on each edge (12 drops).

Procedure G. One cornerwise drop on each of two sets of
diagonally opposite corners; followed by one
flat drop on the bottom, top, and two adjacent
sides (8 drops).

If the test specimen contains materials which are significantly affected
by temperature the test shall be conducted at the specified temperature

extremes. Unless otherwise specified, half of the drops 1nd1cated by
the above procedures shall be made at a stabilized temperature of -20° +
5°F and half shall be made at a temperature of 140° + 5CF.

FED. TEST METHOD STD. NO. 101C
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6.4 Drop height. All package drops shall be made so that the
package falls freely through the specified vertical free-fall distance.
(See Table I1.)

7. REPORT

7.1 Following the test a report shall be written which shall
include the following:

7.1.1 A statement that the test was conducted in compliance with

this procedure or a description of the deviation from this procedure.
Report all options selected and "otherwise specified" details that were
followed as permitted in 2.1, 5.1, and 6.1.

7.1.2 Container dimensions, container structural details, type of
materials used, spacing, size and type of fasteners, methods of closing
and strapping, and the net and gross weights.

7.1.3 A description of the contents of the container including
blocking, bracing, and cushioning.

7.1.4 The results of the test
both container and contents.

1.5 When the test is conducted to determine satisfactory performance
ontainer or pack, the report shall include a statement that the

ner or pack either attained or did not attain the specified per-
formance. If not specified elsewhere, it is suggested that the following
be cause for rejection.

(a) Functional or physical damage to the contents.
(b) Functional damage to the container.

(c) Shock forces on the contents (or dummy load) which exceeds
the established fragility of the contents.

(d) Failure of a vapor or waterptoof container to prevent

transmission or water leakage within specified

(e) Structural damage to the container which may result in
damage to the contents during subsequent shipping, handling,
or storage. Substantial spillage, exposure, or shifting
of the contents are exampies of such damage. Minor
damage such as ucncs, palnc cnlppxng, or the t‘:i“uSnlng of
wood members which do not impair the function of the
container are not causes for rejection.

FED. TEST METHOD STD. NO. 101C
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7.1.6 The report should include information acquired through observation
to improve the container or methods of packing.

8. NOTES

8.1 This method specifically describes only the free drop test
procedure. If other tests on the container, such as a preceding exposure
test or a subsequent leakage test, are degired, then such tegtg and

- - S WSS asTNe waaTar Swllil =TOLS

their sequence should be specified. In this free drop test procedure,

details are given with the qualification "unless otherwise specified" in
paragraphs regarding:

This test is meant to simulate the impacts of accidentally dropping a
container on its edges, corners or flat surfaces.

Table I. Height o for containers of various
{doma

Dimension of any edge, Height of free fall drop

Gross weight height, or diameter on corners or edges, or
(within range limits) (within range limits) flat faces
Pounds Inches Level A Level B
Inches Inches

0-15 0 - 30 36 27

15 - 30 30 - 33 30 22

30 - 50 33 - 37 25 ig

50 - 75 37 - 42 21 17

75 - 110 42 - 50 19 15
110 - 150 50 - 60 18 14

1/ Use the lowest drop height indicated by either gross weight or
dimension. For example, a container having a gross weight of 36
1bs. and a maximum edge dimension of 42-5/8" shall be dropped 19

r Level A or 18 4nrhaae far Louvsl R

4 &dg Ad AMCIICOD AVEe MTVea e

wde
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2/ Containers with gross weight or any one dimension exceeding 150
pounds or 60 inches respectively should not be tested by the free-
fall method unless warranted by exceptional package design or
intended use. (See edgewise and cornerwise drop tests and ®ipov

rncr )
test.)
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Figure 1. Free-fall drop test.

FED TEST METHOD STD. NO. 101C







ENOADTLITOE NDAD fDATATYNAVAY A\ TPEOom
LUGLWIOL=URNJULI \RNJIALLVNALJ LLO1
1. SCOPE
1.1 The following procedure is applicable for determining the

ability of large shipping containers to resist the impacts of being

= e
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2, DEFINITIONS

2.1 For the purpose of this test, a large shipping container may
be a box, case, crate, or other container constructed of wood, metal, o

other material, or any combination of these for which the free fall
test is not considered practical or adequate. Large containers shal

2295 LRI Fe=ss=2s O2 =al gt tbiitallltlso
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(c) gross weight under 150 pounds and the container is equipped

with skids.

2.2 The level of packing to be provided for any item or contents
ndent upon the handiing and shipping conditions which the container
- ha ad mmcremdner  Paww Slha ccismaacna A€ oehdn ﬁn-An—A
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e levels of packing shall be defined as:

2.2.1 Level A is the degree of preservation or packing required for
protection of materiel against the most severe conditions known or
anticipated to be encountered during shipment, handling, and storage.
Preservation and packing designated Level A will be designed to protect

materiel against direct exposure to extremes of climate, terrain, operational

PR -¥ % eSS s RSl L SaPpVoSLLT T - e e O (ST 9 R4 2 — ~raalaiiy

and transportation environments without protection other than that
provided by the pack. The conditions to be considered include, but are
not limited to:

=) M. Tad Vo Lo 3%e___ A ___ o oa______ _a a3 L e Fe
\d4) riiicipie nandailil g during transportaction anu intransit
etnrace fram naint AFf Avrdadin A nlrimata ncor
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(b) Shock, vibration and static loading during shipment.

FED TEST METHOD STD. NO. 101C
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(¢) Loading on shipdeck, transfer at sea, helicopter delivery
and of fshore or over-the-beach discharge, to ultimate
user.

(d) Environmental exposure during shipment or duringiintransit
operations where port and warehouse facilities are limited
or non-existent.

(f) Static loads imposed by stacking.

2.2.2 Level B is the degree of preservation of packing required for
protection of materiel under known favorable conditions during shipment,
handling and storage. Preservation and packing designated Level B will
be designed to protect materiel against physical damage and deterioration

during favorable conditions of shipwent, handling and storage. The
conditions to be considered include but are not limited to:

(a) Multiple handling during transportation and intransit

storage.
~nl wdheonted mcn =l &~ -~ mAa ALl L L csme=Y I__a 3
(b) Shock, vibration and. static loading of shipment worldwide
by truck, rail, aircraft  or ocean transport.

(c) Favorable warehouse environment for extended periods.

(d) Environmental exp
transfers, exclud

discharge.

Y-

eck loading and offshore cargo

(e) Stacking and supporting superimposed loads during shipment
and extended storage.

3. APPARATUS

3.1 In conducting the edgewi: P
u su

handled with any convenient equiy ch as a forklift truck a
hoist, or a block and tackle. A smooth, level, concrete surface (or
similarly unyielding surface) shall be used in performing the edgewise-
drop test.

VA CPROTMEN
e =2 # AW

4.1 One container and its contents shall constitute a single
specimen. The container shall be loaded for the test with the interior
packing and the actual contents for which 1t was designed. If use of
the actual contents is not practical, a dummy load shall be substituted
to simulate such contents in weight, rigidity, shape, and center of

gravity position in the container and appropriately in




METHOD 5008.1
March 13, 1980

record shock forces or deflections during the test, The contents or
dummy load, shall be blocked, braced, and cushioned in place as for
shipment.

5. CONDITIONING OF SPECIMEN

- a = = - - =0 anO_.
S>.1 All tests shall be conducted at Toom temperature 70 + 20°F).
&. PROCEDURE

6.1 The specimen shall be placed on its bottom with one end of the

base of the container supported on a sill nominally 6 inches high. The
height of the sill shall be increased if necessary to insure that there
will be no support for the base between the ends of the container when

g

P
ae on Lllt’- BUPPDTLB wnen
0
~

rted end of the contai
enc ¢©I IThe centain
e 8

fall freely to the concret
a prescribed height (see figure 1). Unless otherwise specified the
height of drop for Levele A and B protection shall conform to Table I.
The maximum heights shall not exceed 36 inches for Level A and 27 inches

for Level B protection,

IInless otherwige SPgﬁff a total of four drong conestitutse a comnlate

LT QLS LI¥WLlES ‘-----’ AaVeweae waWVpe Vo vaswre LYl aT-C

test. If the size of the container and the location of the center of
gravity are such that the drop cannot be made from the prescribed height,
the height of the si1ll shall be increased. Rectangular containers shall
be dropped once on each edge of the container base.

Culdnderdanl frantadansmas ohal1l ha daeacan A mern shn tan nnad hAattam vdmea ot

UJJ-LI.AUL PRS- ¥ S wWilLQ ALl AL D - 111-P 8§ ve \ll.uyycu Vil [ V3 Iovy [-3%1" w LW A 4AUMD G

diagonally opposite quadrants. The quadrant pairs shall bhe geparated by
o

approximately 90 . If a total of more than four rim drops is specified,

the additional drops shall be on sections not previously dropped upon.

If the test specimen contains materials which are affected by temperature,

S N Sy —_t 11 ) N - A . a3 _ R 29 _ ar o A _ A 2 _ —a-1 272 ___ 23 -~ at _

Lne Lesc BIIGLL_DC ConigucCtea wnllié tné container 18§ sStaoviliized at wne

ovrromoc nf famnavratiiea TMMnlaoe Athawmiton anandfidad alf +tha +tAtral

e SR A Sl e o A !-\-Il-lr‘-l- Sl e WVilidAhCDOD VeillGCAWALADS orct. i A » M A A Lo A - A

numger of drops shall be made at ~20° 4 S°F and half shall be made at

o —

1407 + 5°F.

7. REPORT

7.1 Foliowing the test a report shall be written which shaill

denntliida tho FATlAwrd{na .

i AN -l A\ A dNIWALL .
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7.1.1 A statement that the test was conducted in compliance with
this procedure, or a description of the deviation from this procedure.
Report all options selected and '"otherwise specified" details that were
followed as permitted in 2.1, 5.1, and 6.1.

v n A f
pe Ol

C er dimensions, container structur: t3
materials used, spacing, size and type of fasteners, methods of closing
i dt

he net and gross weights.

7.1.3 A description of the contents of the container including
blocking, bracing, cushioning, or isolation system.

7.1.4 The results of the test, describing the final condition of
both container and contents. '
7.1.5 When the test 1s conducted to determine satisfactory perfor-

mance of a container or pack, the report shall include a statement that
the container or pack either attained or did not attain the specified
performance. If not specified elsewhere, it is suggested that the
follawing be cause for Lch»siGn:

(a) Functional or physical damage to the contents.
(b) Functional damage to the container.

r dummy laod) which exceeds
e contents.

(c) Shock fo
the est t

(d) Failure of a vapor or waterproof container to prevent
vapor transmission or water leakage within specified
limits.

[ 159 & - e LN AT WAlaAta &) p=3-48 ¢ § a2l

damage to the contents during subsequent cshipping, handling,
or storage. Substantial spillage, exposure, or sh1ft1ng

of the contents are examples of such damage. Minor

damage such as dents, paint chipping, or the crushing of
wood members which do not impair the function of the

AtmAaY avra At Ansio £~ astaned

containér are not causes ior re Jc\_LLGﬁ

(e) Structural damage to the container which may result in

7.1.6 The report should include information, acquired through observation,

to improve container or methods of packing.

8. NOTES

8.1 This test 1s meant to simulate the Impacts of accidentally
dropping a container on its edges. It is intended that the edgewise-
drop test shall be used only on containers that are susceptible

FED. TEST METHOD STD. NO. 191C
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to accidental edgewise drops. The edgewise—drop test was designed
onar{€iral1ly FAay laron and/Aar hoawvw chinnine nnnha‘nave rhat ara 14Lals-
ay\-\-&‘ .L\.KIJ-&] A& WVA -~ A EL WBiid gy VA ue-av all&yy&llb Wil QAlMw L O LSy Y- 9 QA W “l\&.&)
to be handled mechanically rather than manually. Details are given with
the qualification, '"unless otherwise specified," in paragraphs regarding:
Definition of large containers (2.1).
Conditioning of specimens (5.1).
Number and height of drops (6.1).
Q 92 thoan tha adoncdaa_Avncn tnnt o anefacmad A avvaluata +ha
Ve & WIITI LIIC CERTWAIODSTTULUY LTOL 4D pPrliivliiity LU T©vaiualse Luc
protection prnVi ed for the contents, the rigidity of a dummy load

container was des gned

Table 1. eight of rotational drops for containers
of various sizes and weights 1/
Dimensiong of any edge,
Gross weight height or width Height of drops
(within range limits) (within range limits) on edges
Pounds Inches Level A Level B
Inches inches
150 - 250 60 - 66 36 27
250 -~ 400 66 - 72 32 24
400 - 600 72 - 80 28 21
600 - 1000 80 - 95 24 18
1000 - 1500 95 - 114 20 16
1500 - 2000 114 - 144 17 i4
2000 = 3000 Abgove 145 = No limie 15 12
\bove -~ 3000 12 9

1/ Use the lowest drop height indicated by either gross weight or
dimension. For example, a container having a gross weight of 440

b } "' anmd A mavdoicon adan Adamacod e “ ﬂ(_‘ Iﬂ" a‘\a“ ha AvaAannad
ADe [-2%353 L -] wml‘lu A S WANTLID AWVIE e e e Wi vyr‘-\l
20 inches for Level A tests 9:416 inches for Level B tests.
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“— IMPACT AREA (CONCRETE)

Figure 1. Edgewise drop (Rotational)
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1. SCOPE

LEAKS IN CONTAINERS

1.1 This test procedure provides eight common techniques for detecting

leaks in containers
' 1n containers.

Q[

1.2 For the leakage of air the following techniques are included:

a.

(g

1.3 For the leakage of water,

in which air is evacuated from
Leakage is indicated by

The "vacuum retention technique"
the container and it is vacuum sealed.

a Yace AF wvuarmin

a 105> UI VGLUU <6.})‘

Pneumatic pressure technique. The air in the container is
pressurized and then the container is observed to detect leaks
(6.2). MWhen a container is found to leak, a portable ultra-
sonic leak detection technique may be used to locate the leak
(6.2.5).

Sque ue.
ai r en con d1t1o

,,,,,,,,

b}essure as the conta1ner is
observed to detect leaks (6 3.

Hot water technique. A container is sealed containing air at
ambe f amd anndilblamae ana £an mbhhlommmand amed bham (mmmavenad 3n bhAad
amuviIent COnuILions ad> 101 Sitrpmeiie, anu el imner seu i 1oL
water so that the rise in interpal air temperature will produce
a rise in air pressure as the container is observed for leaks
(6.4).

or other contents indicated the following

techniques are inciuded:

a
Q.

or

Cithmarcinn t+arhniaua Tha ceaalad rantainar ic cubhmeraed in
SUING T I VI LC\-IIIII\"UC- 1ite deR I Cw wWITLWA T It LR o WV ,bv LR}
various positions under water and subsequently opened and

inspected for leakage (6.5). A variation is the "immersion

technique" in which an open top container is inspected while
immersed to a required depth.

CimitTadad «alnfall banhmiva Tha rAantainav ~rlAacad 2e FAr
Simuidteéd rainrvai tecnnique ingé container Ci10sed as 7OV
shipment is subiected to water sprav and subsequentlv onenegd

FII"IIG L~ JUUJ“““ -\ WA e ! d"l “J AN ‘UUJB*U‘ lh'J \IF ----
and inspected for leakage (6.6)

Hydraulic pressure technique. Internal pressure is utilized to
force water or other liquids through any leaks and the con-
tainer is inspected for such ieakage (6.7).

FED. TEST METHOD STD. NO. 101C
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d. Static leak test. The container is filled with water, or other

contents, and observed at rest in various positions to detect
leakage of such contents (6.8).

2 DEFINITIONS

2.1 Leak. Any opening in a container that contrary fo intention either
lets contents escape or permits substances to enter.

2.2 Leakage. That which passes through a ieak.

w
»
‘o
]
»

o

-3
-
wn

3.1 Tests for air leaks require the following apparatus with the dif-
ferent techniques:

a. Vacuum retention. A vacuum pump and pressure gage such as a
manometer.
b. Pneumatic pressure. A supply of compressed air, pressure gage

Suy
and either a vessel in whlch the specimen can be submerged i
water or a quantity of bubble-supporting liquid.

c. 5queeze tither a vessel in which the specimen can be sub-
merged in water or a quantity of bubble-supporting liquid.
d. Hot water. A vessel of hot water in which the specimen can be

submerged and a means of maintaining the water temperature.

3.2 Tests for water leaks, or leaks of other contents, require the
following apparatus with the different techniques:
a Cithmarcinn (Ar immarcinn) vaccal Af watar in whir +hao
[* 9 S UNING S J 1 WV N\ THANG T 21 \WVINLZ » LA} Ve JdIG | Al WAL 1A witiwn LSRR A~
specimen may be submerged or immersed.
b. Simulated rainfall. Adjustable spray nozzles and a level area
that will not trap standing water.
(o Hydraulic pressure. A source of hydraulic or pneumatic pres-
sure with gage and pressure regulator.
d. Static leakage. Blocking as necessary to support the specimen’
in the various positions required.
3.3 Tests in which the specimen is submerged in water or tests, other
than simulated rainfall, in which the water is a specified and d11uted color
solution, prepared in the following proportions:

FED. TEST METHOD STD. NO. 101C
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1 g of Aerosol OT (or approved substantial equai),

1 - e [Ciaiidelbom o o n £ omia  mememia s s mdeamddal Amiia 1\
g Or crytnrodin b \Or1 dpplUVEU suosStantial eyuai /,
98 m1 of water.

Mix the solution and allow it to stand but for an occasional shaking for not
less than four hours. One part of this solution shall be diluted with four
parts of water before use.

4.  SPECIMEN

4.1 Unless otherwise specified, a specimen shall be one CQntAIner (bag,
envelope, pouch, can, drum, box or other) and its intended contents or simu-
lated contents, packed and sealed as for shipment (6).

P L T LTS

5.. CONDITIONING

5.1 Unles
is required and i
20°F).

6. PROCEDURE
6.1 Vacuum retention technique.

6.1.1 During the preparation of the specimen, make provisions for the
connection of a tube to evacuated air, a gage to indicate any loss in vacuum
pressure and an effective closing method of the container after the removal of
the tube and gage. Such provisions may bé a tube and gage sealed into

openings at the corners of a seam of a flexible container or a drilied and
tapped hole for a plug or a valve stem incorporated in a rigid container or
A*har arrantahla davirac +hat fran ha aithar caalad nr ramnved from the con-
WVLilg s UULCVL“UIC e viwe o LIt L Qe wve eI LiNG - % 1 e\J AV Al LER "SI W =g} P N - A" -
tainer without adverse effect.

6.1.2 Connect the vacuum pump to the specimen and evacuate the air until
the specimen vacuum is attained. Unless otherwise specified, the vacuum pres-
sure shall be 9 + 1 mm of mercury or 5 + 1/2 inches of water. The required
vacuum may be drawn more than once to insure that equilibrium within the

—
wn
-3
(5]

CAUTION

Vacuum pressure may cause damage to a flexible specimen or

its contents, so use of this technique may be inappro-

.-... A A pcama Adaslanes
pria te Tor suilie ue>|gub

6.1.3 When the specimen is evacuated to a constant specified pressure,
stop evacuating air and record the vacuum pressure gage reading.
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6§.1.4 Ten minutes, unless otherwise specified, after the initial vacuum
pressure reading, read and record the final pressure reading. Compute and
record the loss in vacuum pressure.

6.2 Pneumatic pressure technig

r~ n Y [ o P VU - N T . ama o L a1 [ TR I

D.L.1} Uur ing preparation Or wne specimen, provisions snaii oe maage 10T1
rannartina 2 +uha Ar Alamn_in ualua +An +ha enariman Ei+har attarh a nracciira
\.UHIIC\.!.III\_’ a LtuUvT Vi \-lﬂlllp-lll YVAI VYT v LIIG apeLInmngil. SRR R A -8 | aQLLaLwilr « PICJJU'C
gage to the specimen or use a low pressure hand type tire gage to sense any
loss in pressure. A tube or valve may be sealed into an opening at one end of

a seam in a flexible container, a hole drilled and tapped with a plug, a
"clamp-~in valve" stem )ncorporated in a rigid container, or other methods
which wil] permit removal and seal without adverse effects of the service-

1 Dracciirisa +hn enariman wi+t air frAam rAamnraccard air ciinnlty
Ve o ¥ I CaQUl 1o (SR A .)..l o VIS wai Ln A LA RV 1) \,\Jlllvl L = RV A Ju'lpl)-
Gradually introduce air until either the prescribed pressure in the specimen
is attalned or leakage becomes apparent.

6.2.2 Evacuate the chamber to the specified vacuum pressure. Unless
otherwise spec1f1ed the vacuum pressure (P) shall be caicuiated equal to the

specified Strengtn of tihe barrier seams (S) times pi {(w) 01v10€d 0y the sum
~E bk brim emallav Aimanciane /A1 and A2\ AF $+ha Anasrlbann
Ui LHC LAY SHIQT 1T UTICiiD tvitD AU QiU JUc /7 Vi LHT pALRGYT .
S xw
P = (dl + d2)
(For example, to test a package 10 by 6 by 4 inches 1nclossd in
MIL-B-131 barrier materiai, the vacuum pressure shaii be the specified
—hnm o mdl oL AT D 1197 bkhawel me = womn £ 11 Th 12 \ bilwmams «l £ VT8N A3 IAAaAd bk
strengin OF MIL-D—1J1 vait jer seam (3-1/2 1b./in.) times P L3.1%4; givided vy
+ha eciim AF +ha emallar Al nnc]ﬂnc (R o A inrhac): +hat ¢ +ha variitm nracciira
LI UM W LucC QA § 16 U!lllcll.‘l I/ v 2 NV T nd HiITwitlGa7 y GITA & "Iy LA A A '“‘.U“.." M w@owr
shall be 11/10 or 1.1 lb./sq. in. For other sizes other pressures shall be
calculated in a similar manner or read from an appropriate curve.)
CAUTION

Pneumatic pressure may cause expiosive fallure of weak

specimens. The appiied pressure shouid be no greater than

necessary to reveal leaks.

6.2.3 When the specimen is pressurized to a constant specified pressure,

read and record this initial pressure.

6.2.4 After 30 minutes, read and record the final gage pressure. If no

change is noted between the initial and finai gage pressure, the item is con-
sidered sealed. However, if any 10ss in pressure is detected, the leaks can
ha YAarstbad Ry maane AF 1 lébvacnnicr Adabacrtnr ecithmareinn Ar hiihhla_ciinnAar+ina
Ut 1vLailcu v MTAIIY VI Ul LIAJIWIIITL UTLTLLWUE , JUWVHITT JI1VIT W VUUU ICSTIUpPPVI L iy
film methods; and repaired as required to seal the container

6.2.5 An ultrasonic translator detector finds areas where leakage
occurs. This technique can be used on all types and sizes of pressurized con-
tainers as a rapid means of "pinpointing” the source of leak.

FED. TEST METHOD STD. NO. 101C
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6.2.6 If a water tank is available and the containers are relatively
smaii, the specimens may be submerged 1 to 2 inches under water anc onserved
€ laabama widh dha cmanlman ttmwimhd and W 2dh dha cnanliman % ..... TE &ha
(A2 ITanaye wiLll Liie DPELIIIEH UpPI 1YiiL aliu wiil Lviic SpeL il i ovel Lcu. 4t Lne
tank is not available or the container is too large, leakage can be detected
by coating joints, castings connections, and other likely points with a
bubbie-supporting film, and observed for leakage.

6.3 Squeeze technique. (Applicable only to flexible specimens such as
bags, envelopes, etc.)

——

Aaslinae AF &h
gaiifiy O

S h
ot W

1
w W
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withi he specimen

6.3.2 Either submerge the specimen 1 to 2 inches under water and, while
squeezing the specimen to force air to the area under observation, observe all
seams and surface for leakage; or coat all seams, joints, or other areas
iikeiy to |eax w1tn a bubble-support1ng fiim and onserve each ror leaKs wnlle

5quee¢lng sne SDECImen tO TOrCE iir TO tne ared unger UU}ETVGL‘U" KQQUTU
1Ar:+1r\nc AF laake Ar c+aéa ImA laake M
ITVLeA L iIVIig I1ITAaAnNng Wi )LGLC, 1V 1 TARD

6.4 Hot water technique.

~ 6.4.1 Any wax-dipped specimens shall be cooled to equilibrium at an
initial temperature between 50° and 60°F

£ A 9 MNalace Abhawiion omanifiad cithmaman than emamiman $m wadarm hasdbad

O.%.¢ uUniess Olnerwise Specirvied, Suomerge vuLie SpeCimen 11 waler rneaied
+n a tamnaratiira a+ laaect EN°F ahnua +ha ini+ial +amnaratiira Af +ha cnariman
W WA LRIING ! ALUT © W LIA =R~ = I ~\s L] LA A A=) il T L EWAT Peollipe!l WLWl e il e e IS
(not over 110°F for wax-dipped specimens). While holding the specimen sub-

merged with the uppermost surface covered by not more than 1 inch of water
observe for at least 15 seconds to detect leakage. The specimen shall be
rotated and observed repeatedly until all of the specimen has been examined.
Total time in hot water shall not exceed 8 minutes. Record the Tocations of
any ieaks or state, "no leaks."

6.5

- .

N

ubmersion (or immersion) technig
6.5.1 Unless otherwise specified, the specimen shall be submerged so

that the uppermost surface is beneath the water surface not less than 1 inch

or more than 2 inches For 1 hour or ionger in water maintained at a tempera-

caxlad bav ciihmacmalan oo -: man mmamimo bha cmamnimam mamafis Awvmss dha
Seaied. After submersion and before Upelllg the )chlmen, LGIEIUIIy ary uone
niitcida nf +tha cnarimen whara t+ha nnanina will he mada Than nAnnan +ho

WU LI TS A Al WElG JP;\II"C'I wIiIG! © Lile VP llllls we v LS A~ 1A S o L RA—N § ] VFBII GV
specimen.

6.5.2 When immersion of an open top container is required, the container
shall be positioned in the water at the depth specified and held in such
position for the pericd of time specified (see 8.2).

6.6 Simulated rainfall technique.

FED. TEST METHOD STD. NO. 101C
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6.6.1 Unless otherwise specified, place the specimen upright on the
level area and arrange the nozzles above so that water droplets will fall
vertically in a uniform distribution onto the top of the specimen and the

pavement around the specimen at a rate such that 4 + 1 inch of water per hour
will accumulate in open top cylindrical cans positioned upright anywhere on
the top of the container. Spray the specimen for a pericd of 4 hours.

Several specimens may be sprayed simultaneously if they are spaced not less

than 6 inches apart.

6.6.2 Before opening the specimen, carefully dry the outside of the
specimen where the opening will be made. Open the specimen and inspect the
inside, particularly any joints, connectors, and seams for 1eakage or any

adverse effect of spraying. Record whether or not the specimen leaked or
suffered from spraying and, if possible, record the locations of any leaks

ing the
be in

a suitabie leakproof
the specimen.
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6.7.2 Unless otherwise specified, fill the specimen with colored water
(3.3) and connect either an air or water pressure line to the specimen.

6.7.3 Increase the pressure uniformly over a 10-second period to the
test pressure and maintain it for the period of time specified. Uniess other-
wise specified, the pressure shall be 15 ps1 and the period shall be 5

t the exterior of the spec imen for 1n:kage p:r+irnlar]

miuut:) ;u;pec e
an tenings.
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6.7.4 Record whether or not leakage was observed, and describe the
locations of the leaks.

6.8.1 If the intended contents of the specimen are not fluid, unless
otherwise specified, use the colored water (3.3) instead of the intended
contents to fill the specimen, and close it as for shipment.

6.8.2 Unless otherwise specified, piace the specimen in each of the
following positions and leave it in each for a period of 15 minutes.

Iinriaght

A ::1"“‘ .

Upside side.

On one side (or one quadrant).

On one end (or second quadrant).
On other side (or third quadrant).
On other side (or fourth quadrant).
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6.8.3 Examine the specimen after- each period and record location of any
leakage or "no leakage."

7.  REPORT

7.1 Immediately following each test the report (official record) of the
facts pertinent to the test shall be completed, and shall include the
following:

7.1.1 A statement that the test was conducted in compliance with this
procedure or a description of the deviations from this procedure. Report all
options selected and details of otherwise specified procedures that were
followed as permitted in 4.1, 5.1 and 6.

7.1.2 Identification of the specimen and the specific material tested.

7.1.3 Results of the test. State whether or not leakage occurred, and
if possible, report the location of each leak.

7.1.4 When the test is performed to check compliance with requirements,
state that the specimen did or did not meet the requirements and give the
source for the requirements.

7.1.5 MWhen the test is conducted to evaluate or compare products or
methods, the report shall include a statement of any observations that may
leak to improvements.

8. NOTES

8.1 Selection of technique. The most appropriate technique will depend
principally upon the construction, size and weight of the specimen and the
information needed. If the specimen has removable caps or plugs or an air
valve a pressure technique is appropriate to locate leaks. (The pneumatic
pressure technique (6.2) might reveal smaller leaks than the hydraulic pres-
sure technique (6.7), but hydraulic pressure is less hazardous than pneumatic
pressure.) The hot water technique (6.4) is appropriate; or the squeeze
technique (6.3) is appropriate for specimens constructed of flexible materials
such as plastic film. The vacuum retention technique (6.1) does not spec-
ifically locate leaks and may not indicate the existence of tiny leaks in a
large specimen. The submersion (or immersion) technique (6.5) for detecting
water leakage is not as sensitive as the air leakage tests but it is appro-
priate to reveal whether or not water might lead into the specimen and,
depending upon the duration of the test, gives some indication of the extent
to which the materials used in the specimen are waterproof (remain unaffected
by water). The simulated rainfall technique (6.6) is appropriate for the same
purposes, but under other conditions particularly appropriate for very large

FED. TEST METHOD STD. NO. 101C
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specimens. The status technique (6.8) merely determines whether or not the
contents of the specimen will leak out when the specimen rests in various
positions, and may be appropriately used as a final test after all other tests
on a specimen.

ified." in
Specimen (4.1).

Conditioning (5.1).

(6.1) Vacuum retention

Pressure (6.1.2)

Ty

duration (6.1.4).
(6.2) Pneumatic pressure. Pressure (6.2.2).

(6.3) Squeeze technique.

(6.4) Ho

(6.5) and (6.5.1). Submersion (or immersion). Time, depth,
and temperature.

(6.6) Simulated rainfall. Specimen position, spray rate,
period, and spacing of muitipie specimens (6.6.1).
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MECHANICAL HANDLING TEST
1, SCOPE
1.1 This test determines the ability of a package or container to
withstand handiing by mechanical handiing equipment.
1.2 This test provides independent procedures for each of the following
paragraphs:

Lifting and transporting by forklift truck.

6.2

6.3 Hoisting with slings.
. 6.4 Hoisting with grabs.

6.5 Pushisg. '

6.6 Towing.

6.7 Conveying.
1.3 These procedures do not include every conceivable mechanical
handling hazard to a package. If the package must withstand other known

hazards not represented by these procedures, other tests should be used.
Conversely, any of these procedures not appropriate for a specific package
should not be applied.

2. DEFINITIONS

2.1 Not applicable.

3. APPARATUS

3.1 Forklift handling.

3.1.1 A hard rubber tired forkiift truck of sufficient capacity for the
weight to be handled. Forks shall be adjusted to a spacing appropriate for
the specimen under test, but not greater than 30 inches center to center,
3.1.2 Six nominal 1- by 4~inch boards longer than the width of the
forklift truck.

3.2 Hoisting with slings.

3.2.1 A crane, hoist, or other arrangement of sufficient capacity for

the weight to be lifted.

3.2.2 Slings of the lengths required to test the specimen (see 6.3).

FED TEST TEST METHOD STD. NO. 101C
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3.3 Hoistin
3.3.1 A crane, hoist, or other arrangement of sufficient capacity for
the weight to be handled.

3.3.2 A pair of chain- or cable-operated gravity-type grabs. The
length of the operating chain or cable shall be adjustable if necessary.
The gripping surface of &ach grab ghall be appropriate for the specimen
being tested, For example, the surface for use on wood boxes or crates
might be a flat plate with several conical teeth that with pressure will
become embedded into the wood of the container and prevent slipping.

3.4 Pushing.

3.4,1 A vehicle of sufficient capacity to push the specimen.

3.5 Towing.

3.5.1 A vehicle of sufficient capacity to pull the specimen.

3.5.2 A towline of sufficient strength.

3.6 Conveying.

3.6.1 A level length of skate-wheel conveyor not less than 10 feet long

and wide enough to handle the specimen. Width may be made up of more than
one section of conveyor. )

3.6,2 If necessary, equipment to move the specimen.

4. SPECIMENS

4.1 One container and its contents shall constitute a single specimen.
The container shall be loaded for the test with the interior packimg and

the actual contents for which it was designed. If use of the actual contents
is not practical, a dummy load shall be substituted to simulate such contents
in weight distribution, shape, rigidity, and position in the container.

The contents, or dummy load, shall be blocked, braced, and cushioned in
place as for shipment.

- e i ras . N

5.1 Unless otherwise specified, no special conditioning of the test
specimen shall be necessary.
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6. PROCEDURE

6.1 Unless otherwise specified, handling provisions shall be tested
as follows in the sequence given.

6.2 Lifting and transporting by forklift truck. The specimen shall
be lifted clear of the vround bv a forklift truck at one gide of the nnnn(mon

and transported on the forks in the level or the back-tilt position across
a hard pavement for a distance not less than 100 feet. Parallel pairs of
l-inch boards spaced 54 inches apart shall be laid flatwise on the pavement

across the path of the forklift truck. The first pair shall be placed

squarely across the trutk's path and centered 30 feet from the starting
point; the second pair shall be laid 60 feet from the starting point at an
angle of about 60" to the truck's path so the left vheel strikes first; ard
the third pair shall be laid 90 feet from the starting point at about 75°

to the truck's path so the right wheel strikes first. If the specimen is
less than 40 inches high and weighs less than 500 pounds, a load shall be
superimposed on the specimen throughout the test to simulate stacking of
the minimum number of specimens that will attain either a height not less
than 80 inches or a weight not less than 1,000 pounds. (For example, if a

mnoead 1 AnA
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gpecimen were 30 inches high and weished 299 pounds, superimposed loed
would be required. A gtack of three would measure 90 inches high, which is
not less than 80, so the weight of two (400 pounds) would be uperimposed
on the test specimen. Similarly, if a test specimen were 15 inches hig:
and weighed 300 pounds, a stack of four would weigh 1,200 pounde, which is
not less than 1,000, so the weight of three (900 pounna) would be superimposed
on the test gpecimen.) If the -peciaen 13 more than 36 inches wide and 4s
in

the specimen. The forklift truck carrying the cpec:l.m;; and auperimposed
load, if required, shall travel the 100 feet in about 23 seconds at a
uniform speed (normal valking speed), and then shall be brought to a stop.

The specimen shall be caref u.y observed autulg the traverse and while the
=

forklift truck is at & stop for any damage, evidence of inadequacy, or

deflection of the specimen that might cause damage or displacement of the
contents. A record shall be made of the observations. The specimen with
its superimposed load, if any, shall then be lowered to the ground. The
forklift truck shall be moved from the side to the end of the specinen.
The forks shall be run under the apecmen as Ill' as possuue and then
operated to 1lift the end 6 inches. Observe the specimen, particularly in
the vicinity of the ends of the forks, and record ochservations, 1If the

specimen can thus be lifted clear of the floor, transport it on the forks
over the same 100-foot course, and record observations. If it cannot be
thus lifted, report the length of forks used and state that the specimen
could not be carried on the forklift truck at either end.

FED TEST METHOD STD. NO. 10iC
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6.3 Hoisting with slings. If the specimen is less than 40 inches
high and weighs less than 500 pounds, a load shall be superimposed on the
specimen throughout the test to simulate stacking to not less than either a
height of 80 inches or a weight of 1,000 pounds (see 6.2 for examples).

tt

to the top structure of the package.

6.3.1 Undersling handling (fig. 1). Two slings hout spreaders shall
be placed around the specimen, each passing beneath the specimen, one near
each end vhere indicated on the package and brought to a common point above
the center of balance for attachment to the hoist. When no indication is
provided, locate slings at outside end of rubbing strips if possible. If
not possible, locate slings about midway between the center of balance and
the ends. Lift the specimen and any superimposed load, and hold suspended

1_1"‘

for not less than 2 minutes. Observe carefully for any indications of
inadequacies and let the specimen down again. Record observatioms.
6.3.2 Sling handling with attachments.

6.3.2.1 Attach slings to two hoisting attachment provisions (1lift rings,
eyes, lugs, or other devices), one on each side or each end, so that the
specimen will remain upright when hoisted. The length of the sliﬁg‘ shall

be such that when lifting they form angles between 20° and 25° with a
horizontal plane (fig. 2A). Lift the specimen clear of the floor and hold

it suspended for not less than 2 minutes. Observe carefully for any indica-

tions of inadequacies of the specimen. Record observations and let the

specimen down again. Repeat with other hoisting attachment provisions

until each has been tested. If the specimen has only one attachment provision,
£ man

AAAAA P - P | ~ emmm man amam o ~
attach only one sling to hold the specimen suspende

for 2 minutes.

6.3.2.2 If more than one attachment point is provided, remove the superimposed
load, if any, from the specimen. Attach one sling to one lifting attachment
provision, and 1ift the specimen clear of the ground (fig 2B). Observe for

any indications of inadequacies of the specimen. Record observations and

lower the specimen to the ground. Repeat with each lifting attachment

point provided on the specimen.

6.4 Hoisting with grabs (fig. 3). Align the grabs on opposite sides
or ends of the specimen above its center of balance. Adjust the grab

operating chain or cable so that while the specimen is suspended, the grab
pressure normal to the surface of the container will be about 1.2 times the

o
-

specimen's weight. (For an operating line extending continuously from the
hoist attachment downward to a pulley on one grab, then horizontally to a
pulley on the other grab and then upward to the hoist attachment, the
reguired pressure will result when the inclined portion of the line forms
45~ angles (+ 5°) to the horizontal. For an operating line extending
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from one gr rab up to the hoist attachment and then down to the other grab
(not horizontally between the grabs), the required pressure will result

wﬁen the inclined portions of the line form angles of 22-172° (+2- 1/2%)
with a horizontal plane.) Connect the hoist to the lifting point of the
grab operating line and slowly lift. If the specimen tilts excessively

upon lifting, lower it and relocate the grabs and the lifting point, if
necessary, to align with the center of gravity of the specimen. Hoist the
specimen clear of the floor, hold it suspended for 2 minutes, and return it
to the floor., Observe for any evidence of inadequacy or damage to ;he

ser
container, or deflection of the container that might cause damage or displace-
ment of contents. A record shall be made of observatioms.

6.5 Pushing. Position the vehicle to abut the end of the specimen
near the -floor. If a forklift truck is used, the mast shall be vertical or
at a slight back-tilt, and the forks shall extend beneath the specimen but
shall not support it. Operate the truck to push the specimen along a hard,
dry pavement a distance of 35 feet in about 85 seconds at a uniform speed,
observing the specimen for any inadequacies or damage. Record observations.

Move the vehicle to abut the side of the specimen near the floor and move
the specimen sidewise over the same distance. Record observations.

6.5.1 When specified, the pushing test shall be repeated with one end

of the container 1lifted off the ground about 6 inches by the tips of the
forks inserted between the gskida. The strength of the container structure
as well as the skids, shall survive the test without failure or permanent
deformation.

6.6 Towing. Attach a sling to the towline attachment fittings at one
end, and connect with a towing vehicle at a height not greater than the
fittings. If no fittings are provided, use a sling or gravity-type grabs

at the base of the specimen for attaching the towline, or some other feasible

arrangement may be devised. Operate the vehicle to tow the specimens along
a hard, dry pavement a distance of 100 feet in about 23 seconds at a uniform
speed (normal walking speed), observing the specimen for any inadequacies

or damage. Record observations and the method of attaching the towline.

Then reattach the towline and tow the specimen sidewise over the same
distance. Record cobservations.
6.6.1 When specified, the towing test shall be repeated with one end of

the container lifted off the ground about 6 inches by the tips of the forks
inserted between the skids. The strength of the container structure, as
well as the skids, shall survive the test without failure or permanent
deformation.

FED. TEST METHOD STD. NO. 1
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6.7 Conveying.

6.7.1 Place the specimen lengthwise on the conveyor, and convey the
specimen back and forth until the specified distance lengthwise is
accumulated. Each movement shail be not less than the length of the
container. Place the specimen crosswise on the conveyor and convey the

anacrdman harl and farth imtil tha anerifiod dictance eornecuice 46 acecumnl
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Observe and record any damage to the package or conveyor and record any

difficulties in conveying the specimen.

~n

6.7.2 Unless otherwise specified, the total conveyed distance shall
be 1,000 feet lengthwise and another 1,000 feet crosswise.

pecimen and examine the
inner surfaces of the container and inspect the contents for evidence of

inadequacies or damage. Record observations.

7. REPORT

7.1 Fcllowing the test a report shall be written which shall
dnecelnde the follawine e

AN i A - A a-v.;.sv-‘lls .

7.1.1 A statement that the test was conducted in compliance with

this procedure, or a description of the deviation from this procedure.
Report any "otherwise specified" details that were followed as permitted
in 5.1, 6.1, and 6.7.2.

7.1.2 Dimensions of the container, its structural details; kind of
materials, spacing, size and type of fasteners, methods of closing and
strapping, details of handling provisions and the net and gross weights.

7.1.3 A description of the contents of the container including
hrYAarldno hrandemas amd Aiahd andoans cew daanTabdam aeeot oo

U4ULRLUE, Uialilig, &l Cupnidniilg O 180180100 Bysiéem,

7.1.4 The results of the test, describing the final condition of

both container and contents.

7.1.5 When the test is conducted to determine satisfactory performance

of the container or pack, the report shall include a statement that the

container or pack either attained or d4d not attain the snecified nerformance
........ | b ad e e S 8 A - S Al wa -l S8V W - % v Lis - 8% y e de B S PCL A WVAMGLMC @

If not specified elsewhere, it 18 suggested that satisfactory performance
shall consist of:

"When the container or ackage is subjecte to the mechanical
handling test, the contents (except a dummy load) shall show no functional
~ar nhuvuediral Aamaca and tha Aaantadnaoar and awanldn aehall ochAaw na Frmatd amal
Ui pPiliyoilai Uauagpt, GuUU LG LViiLtaiuc: auu ycbl\&us Slia4d DUIVW LIV AUV LAVIIG L
damage. Damage to the exterior shipping container which is the result

FED. TEST METHOD STD. NO. 101C
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of improper interior packaging, blocking, or bracing shall be cause for
rejection. Structural failure of the exterior shipping container which

ure ~Af tha amemtad
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during shipment, storage, and reshipment of the container. Minor container
damage such as chipping of vood members, negligible dents, paint chipping,
is not cause for rejection.”

7.1.6 The report should include a statement of any observations that
might help in improving the container or the methods of packing.

8. NOTES

8.1 This test procedure is intended to demonstrate the effects of

handling a package by each of the several types of mechanical handling

equipment. For example, the procedure for lifting and transporting by

forklift truck demonstrates the effect of 1lifting or carrying from ends or

tracks, thresholds or other irregularities. The test is intended also to
evaluate provisions for the attachment of mechanical handling devices.
Procedures are given independentiy for the various handling techniques so
that a procedure for any technique inappropriate for a specific package may
be excepted. For example, a container may have no lifting eyes or lugs for
the attachment of slings; so only 6.3.1 which is a test for handling with
an encircling sling should be applied and 6.3.2 which is a test for sling
attachment should be excepted. References to this standard should list any
of the methods of handling (6.2, forklifting; 6.3, sling handling, 6.4,

s a &=

pushing; 6.6, towing; and 6.7, conveying) that are to
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PENDULUM-IMPACT TEST
1. SCOPE -
1.1 The following procedure is applicable for determining the

ability of large shipping containers to resist horizontal impacts and
for determining the ability of the packaging and packing methods to
provide protection to the contents when the pack is impacted.

2. DEFINITION

2.1 For the purpose of this test, a large shipping container may
be a box, case, crate or other container constructed of wood, metal or
other material, or any combination of these for which ordinary box tests
are not considered practical or adequate. Unless otherwise specified,
large containers shall be considered as those which measure more than 60
inches on any edge or diameter, or those when loaded have gross weights

- _ £ 1en I

in excess of 150 pounds.
3. APPARATUS

3.1 A pendulum-impact tester which consists of a platform suspended

from a height at least 16 feet above the floor by four or more ropes,

chains, or cables; and a bumper consisting of a fla i
T

at,

] O 11 - :-1;1__ £1 a2 L o coad aan ML o~ L.cmme m
masonry wall, or other equally unyielding flat barrier. The bumper
shall be 18 inches high wide onanoh ta malka 111l rantacrt with the
S1iadad v 4 W AllIvIITO llLs‘l' WANAG Al Uubll h\l G NG P S S WL W - WA A -
gon;ainer end., and shall have sufficient mass to resist the impacts

houtidisplacement The impact surface shall be oriented perpen-
dicular to the line of swing of the platform. The platform shall be
large enough to support the container or pack, and when hanging free,

shall have its top surface approximately 9 inches above the floor, and
Lo Von AL a3 b Vs I milmne Lommn hn mcieafmnn ~F +ha hiimnar The
1LS5 i1eading euge alt li&asti .) AICIIES 110U LII€ dBulildalt VUL Llit vulipTl . &
suspension chains shall be vertical and parallel so that when the platform
is p ulled straight back it will raise uniformly but remain at all times
horizontal and parallel to the floor.

4. SPECIMEN

L 1 Nna rantadner and 4¢a Arantante chall Aanetdtnnta a cinole

4o d vic “UllLadliclL aliud 4ALO LULILEILILO OlAGLAL LVHOLGAVULSY @ Ualipga~
specimen. The container shall be loaded for ;he test with the interior
packing and the actual contents for which it was designed. If use of

the actual contents is not practical, a dummy load shall be substituted
to simulate such contents in weight, shape, and position in the container.
The contents, or dummy load, shall be blocked, braced, and cushioned in
place as for shipment.



5. CONDITIONING OF SPECIMEN

5.1 Unless otherwise specified, no special conditioning of the
test specimen shall be necessary.

6. PROCEDURE

6.1 The specimen shall be placed on the platform with the surface
which is to be impacted projecting beyond the front end of the platform
so that the specimen just touches the vertical surface of the bumper.
The platform shall be pulled back so that the center of gravity of the
pack is raised to the prescribed height, and then shall be released to

swing freely so that the surface of the container impacts against the
bumper (see figure 1). When the test is conducted to determine satisfactory
performance of a container or pack and unless otherwise specified, each
specimen shall be subjected to one impact to each side and each end that

has a horizomtal dimension of léess than 5.5 feet. Unless otherwise

qnpr“lf‘lpd the vertical heioht of dron shall be Q dinchesg,. which results
——————— - Ve - -5* ~ - - e gl L= = LA 4 Lll\-ll\—u’ WA AR A wOoOWA LD

in a velocity of 7 feet per second at impact.

6.2 A record shall be made of any changes or breaks in the con-

tainer, such as apparent racking, nail pull, or broken parts and their
locations. The packing (biocks, braces, cushions, or other devices) and
the contents shall be examined carefully and a record made of their
condition.

7. REPORT

7.1 Following the test a report shall be written which shall
include the following:

7.1.1 A statement that the test was conducted in compliance with

this procedure, or a description of the deviation from this procedure.
Report all options selected and "otherwise specified" details that were
followed as permitted in 2.1, 5.1, and 6.1.

2?2 1 2 NimanadAamne ~AF ¢ha Ammtadans P P S 1 A~ adl o .23 £
i o dod ~iTMENSA0NS O1 wihne LUlLalinltil 4 ALO DLLUL,LUI al UCLdLLb, Rillu UL
materials, spacing, size and type of fasteners, methods of closing and
strapping, and the net and gross weights.

7.1.3 A description of the contents of the container including
blocking, bracing, and cushioning.

7.1.4 The rns'l s of the test, describing the final condition of

FED. TEST METHOD STD. NO. 101C
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7.1.5 When the test is conducted to determine satisfactory perfvim:nce
of the container or pack, the report shall include a statement that thc

r sack s2irhar attainad or ﬂ‘lr‘ nnat in rthe cnnn{‘-nrl
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performance. If not specified elsewhere, it is suggested that saLisfac;grv
performance shall consist of:

"When subjected to the pendulum-impact test, the contents (except a

dummy load) shall show no functional of physical damage, and the container
and packing shall show no functional damage. Damage to the exterior
chinnine ~Arrnntadnar whdarh 4o tha vaciilr Af dmavanne datawd e

CilAppyAlly CULIRGAIGL WilAdWiI 4D “ilc ACOULLEL WV J...Illy UPCL AMLTCL AU L Pa\-l\ﬂs&lls,
blocking, or bracing shall be cause for rejection. Structural damage to

the exterior shipping container which would result in either spilling of
the contents or failure of the container in subsequent handling is cause
for rejection. There shall be no evidence of a substantial amount of
shifting of the contents within the exterior shipping container that
would create conditions likely to cause damage during shipment, storage,

and reshi;ment of the container. Minor container damage such as ch*pping
of wood members; dents; paint chipping; is not cause for rejection."
7.1.6 The report should include a statement of any observations that

might help in improving the container or the methods of packing.

S. NOTES
8.1 This test is meant to simulate severe railroad humping or

other accidental handling impacts. It is intended that the pendulum-

impact test shall be used only on containers that are susceptible to

accidental end impacts. The pendulum impact was designed specifically

for large and/or heavy shipping containers that are likely to be handied

mechanically rather than manually. Details are given with the qualification,

"unless otherwise specified,'" in paragraphs re
Definition of large containers (2.1).
Conditioning of specimens (5.1).
Number and height of drops (6.1).

8.2 When the pendulum-impact test is performed to evaluate he
protection provided for the contents, the rigidity of a dummy loa

thould closely approximate that of the actual contents for which the
pack was designed.

FED TEST METHOD STD. NO. 101C
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ROLLOVER TEST

1. SCOPE

1.1 This procedure indicates the ability of a package to withstand
rolling completely over from base to one side, to top, to other side,

and onto the base again.

1.2 This procedure is applicable to packages too large for testing
in the revolving drum apparatus, but light enough or of proportions so
that the package might possibly be rolled over during rough handling.

2. DEFINITIONS

2.1 Not applicable.

3. APPARATUS

3.1 A sufficient area of level, rigid pavement or similarly unyieldin
surface.

3.2 A forklift truck, or sufficient manpower, to topple the package
for each impact.

4, SPECIMENS

4.1 One container and its contents shall constitute a single
specimen. The container shall be loaded for the test with the interior
packing and the actual contents for which it was designed. If use of

the actual contents 1is not practical, a dummy load shall be substituted

to simulate such contents in weight, shape, and position in the container.
The contents, or dummy load, shall be blocked, braced, and cushioned in
place as for shipment.

5. CONDITIONING

5.1 Unless otherwise specified, no conditioning of the specimen is
required.

6. PROCEDURE

6.1 The specimen shall be placed in its no mal upright position on
the pavement. The specimen shall then be slowly ped oward one side

until it topples and falls by its own weight onto the side. Then topple

the specimen so that it falls onto its top. Again topple the specimen

so it falls onto its other side, and finally topple so it falls onto its

base., Observe the container and record any evidence of inadequacies or
€
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6.2 Open the container and examine the blocking, bracing, cushioning,
and preservation. Record any evidence of inadequacies or damage that
would impair serviceability of the package.

6.3 I1f the specimen included the item for which the package was
designed, determine and record whether or not the item sustained damage,
describe any damage, and record any apparent reasons why damage occurred.
7. REPORT

7.1 Immediately following each test the report (official record)
of the facts pertinent to the test shall be completed, and shall include
the following:

7.1.1 A statement that the test was conducted in compliance with

this procedure, or a description of the deviations from this procedure.
Report all options selected and details of otherwise specifled procedure
that were followed as permitted in 4.1, 5.1, and 6.3 (give method of

determining damage to item).

7.1.2 Identification of the item and the specific package tested.
7.1.3 Results of the test. Either report the evidence of inadequacies

and describe damage or state, ''no evidence of inadequacies and no damage."

7.1.4 When the tast is performed to check compliance with require-
ments, state that the specimen did or did not meet the requirements and
give che source for the requirements.

7.1.5 When the test is conducted to evaluate or compare products or

methods, the report shall include a statement of any observations that
may lead to improvements.

8. NOTES

8.1 Details are given with the qualification, "unless otherwise
speciifed," in the paragraph regarding conditioning (5.1).

8.2 This procedure should not be used for items too heavy to
anticipate rollover in handling. For relatively high, narrow packages
ma

y be more appropriate than this rollover test.

FED. TEST METHOD STD. NO. 191C
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SUPERIMPOSED-LOAD TEST (STACKABILITY, WITH DUNNAGE)

1. SCOPE
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bo;tom container of a stack of similar containers in storage, or on a
container supporting top dunnage and superimposed lading; amd for determining

the ability of the packaging and packing methods to provide protection
to the contents when the pack is so loaded.

2. DEFINITIONS

2.1 Top dunnage. Pileces of relatively stiff material, usually
wood, laid across the top of a container or layer of containers to carry
the weight of superimposed lading to the sides of the containers.

2.2 The levels of packing to be provided for any item or contents

are dependent upon the handling, shipping, and storage conditions which
the container or pack may be expected to encounter

Pus S S s | sha Tauale ~AF canalias oahall ha Aafdnad .
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2.2.1 Level A. Level A is the degree of preservation or packing

required for protection of materiel against the most severe conditions
known or anticipated to be encountered during shipment, hay?l}ngt aqd )
storage. Preservation and packaging designated Level A will be designed

= = = - o a a =1 2 e
to protect materiel against direct exposure to extremes of climate,
terrain, operational and transportation environments without protection
other than that provided by the-pack. The conditions to be considered

i Laale pavuvaucs petss 200 LRI IAES U

include, but are not limited to:

(a) Multiple handling during transportation and intransit
storage from point of origin to ultimate user.

(c) Loading on shipdeck, transfer at sea, helicopter delivery
and offshore or over-the-beach discharge, to ultimate

user.

(AY TFrudvranmantal avnasura durdne shinment or durine intransit
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operations where port and warehouse facilities are limited
or non-existent.

(e) Extended open storage in all climatic zomes.

(f) Static loads imposed by stacking.

FED TEST METHOD STD. NO. 101C
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2.2.2 Level B. Level B is the degree of preservation or packing
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during chipment  handling and storage. Preservation and packing des signated
Level B will be designed to protect materiel against physical damage and
deterioration during favorable conditions of shipment, handling and
storage. The conditions to be considered include but are not limited
to:
Multiple hsn

storage.

~
~
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(b) Shock, vibration and static loading of shipment worldwide
by truck, rail, aircraft, or ocean transport.

(¢c) Favorable warehouse environment for extended periods.

(d) Environmental exposure during shipment and intransit
transfers, excluding deck loading and offshore cargo
discharge.

(e) Stacking and supporting superimposed loads during ship-
ment and extended storage.

3. APPARATUS

3.1 In conducting the top superimposed-load test, any convenient
method may be used for placing the load on top of the container; such as
a hoist, a block and tackle, or by hand. The load may also be applied
and maintained by means of a testing machine.

4. SPECIMEN

4.1 One container and its contents shall constitute a single
specimen. The container shall be loaded for the test with the 1nterior

AAAAA . e 1

pacnu.ng and the actual contents for whic

it was designed. If use of

« semanay 1nnt. ohall ha e1|‘\nf"fnfﬂa

n
etha antaal mtanmtn 4o At wvaatdaal A
\.\ll_l] G DIIGLL Ve
ne
r=
oC

wile G\ DU‘I‘. \-Ull MWD AD BV yl -3 LL\-“L »

a
to similate such contenta in up{chf sh.

a
The contents, or dummy load, shall b bl
place as for shipment.

and position in the container.

ked braced and cushioned in

5. c

NDITIONING OF SPECIMEN

5.1 Unless otherwise specified, no special conditioning of the
test specimen shall be necessary.

FED. TEST METHOD STD. NO. 101C
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6. PROCEDURE

6.1 The specimen shall be placed on its bottom on a flat, level,

rigid floor. A prescribed load shall be applied to the top of the container
in a manner simulating the effect of similar containmers being stacked on
top, and the load shall be allowed to remain in place for a prescribed
period of time. The bearing of the top superimposed load shall be on the

same load-bearing areas that the skids, rubbing strips, or other base
members would make on the container top. When the test is conducted to
determine satisfactory performance of a container, and unless otherwise
specified, the prescribad period of time shall be,l hour and the prescribed

1T 2 _L YT o _ S

ioad shall be as follows:

W= P x lz;“ x S or 200 x A x S;

whichever 1s larger

W = Prescribed top superimposed load, in pounds.
P = Weight of the loaded container, in pounds.
H = Height of container, if feet.
A = Area of top of container, in square feet.
S = 2.0 for Level A packing.
C = 1 § fAar J auval R nacrkina
v} Ao J ANVA _CVGCA A Pu\pl\‘.llso
6.1.1 If the principal support structure is a plastic or other non-

metallic material with a tendency to creep or deteriorate when exposed tog
elevated temperatures or very humid conditions, the test shall be repeatea

— s =

at a temperature of 120° + 5°F and 90 percent relative humidity for a

10 - - ey a Mo .11 ha 1

period of 168 hours. 1In this,x tter case the constant 'S shall be

6.2 A record shall be made of any changes or breaks in the container,
such as apparent buckling or failure of members in the sides or ends. Any
vertical deflections of the sides and ends shall be measured from taut

side and end. 1In addition, bulging of the side and end panels shall be

e cnimad Fram o wartdanl atwradohe adoa (ecaa fio 1) Ohservatione ghall be
MEABUTEU ITOW a4 VeI iLiCal dlLraiigliit TURT (DTt 1ipe 2/ vosSeIvalioll 8 gha
made to determine if the distortions were sufficient to damage or dislodge
the interior packing or contents.

FED TEST METHOD STD. NO. 101C
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7. REPORT

7.1 Following the tests a report shall be written which shall
include the following:

7.1.1 A statement that the test was conducted in compliance with
or a de scr1pt1on of the deviation from this proceaure
1 2 o -y
- i a <

ns se
mit-ed

7.1.2 Dimensions of the container, its structural details, kind of
materials, spacing, size and type of fasteners, methods of closing and
strapping, and the net and gross weights.

7.1.3 A description of the contents of the container including

hlnrkino hrarino and rnqhinn{no or isolation system, and a record of

the deflections under load.

7.1.4 The results of the test, describing the final condition of
both container and contents.

e 4 A v teand e AAas domm nabd € mmt e -
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of a container or pack, the report shall include a statement that the
container or pack either attained or did not attain the specified performance.

If not specified elsewhere, it is suggested that satisfactory performance
shall consist of:

"When subjected to the top superimposed-load test, the contents (except

a dummy load) shall show no functional or physical damage, and the
container and packing shall show no functional damage. Damage to the
exterior shipping container which is the result of improper interior
packaging, blocking, or bracing shall be cause for rejection. Structural
damage to the exterior shipping container which would result in either

spilling of the contents or failure of the container in subsequent
handline is cause for resdection There shall be no evidence of a substantial

ardii s aiy LausScT J - LaViie AT LT SuiGia vo ALuTiiCS o S=

amount of shifting of the interior packing or the contents within the
exterior shipping container that would create conditions likely to cause
damage during shipment, storage, and reshipment of the container."

2 1 L 1Y - * & z T . g . al s
/1.0 ine reporct snailii include a statement oI any observations tnat
mioht oln in mnravine tha rantadnnar ~Av tha mathades ~AF narkdnae
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8. NOTES

This test is meant to simulate the top superimposed loads

1

imposed by stacking of like containers as in storage or by stowing
2 N )
d i

e in the hold of a ship. 1t is intended that this
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test shall be used only on containers that are likely to be stressed in
this manner. Details are given with the qualification, '"unless otherwise
specified™, in paragraphs regarding:

Load and duration of load (

204U 4alld duiatlioll vl 104844 X

Conditioning of specimens (5.1).

6.1).
8.2 Although the recommended period of time for the top superimposed-
load test is only 1 hour, the use of the factor for pevels A and B

packing insures a load-carrying capacity adequate for longtime loading
and an occasional application of impact loads.

FED TEST METHOD STD. NO. 101C
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Figure 1. Top superimposed load test.
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(UNIFORMLY DISTRIBUTED, WITHOUT DUNNAGE)

1. SCOPE
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1.1 ine 1o0i1iowing piloceaure is PP1L (o] § 10 QeLe in1ng DillLy
of shioping containers to rocadat laande nnnarim naod an thoir tong as
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imposed by piling without top dunnage many small heavy packages on a

container, and for determining the ability of the packaging and packing
methods to provide protection to the contents when the pack is so loaded.

2, DEFINITIONS

2 1 Ton dunnace Pleces of relativelv gtiff material . usuallv

o A AUP uuuuosc. A ACWELO Va e bhBeAVeay -~ A —_—t e alia gy —v—\--‘
wood, laid across the top of a container or layer of containers to carry
the weight of superimposed lading to the sides of the containers.

2.2 The levels of packing to be provided for any item or contents

are dependent upon the handling, shipping, and storage conditions which

the container or pack may be expecceu to encounter. For the purpose of
this stand: ha Yowala ~Af nankdne ahall ha dofined ac foalloawe

CHLS Sid udLU LIIE AT VELD VUi pPaLRill Dli@id Ve UTiauTe @o svVaauvwno .

2.2.1 Level A, Adequate packing to provide protection against

handling, shipping, and storage hazards during worldwide distribution.

2.2.2 Level B. Adequate packing to provide protection against

) SN & T S R D B S [ S el it omes mmmeser Aiswdon mirletdnla
nanaiing, snipping, and storagé nazaras, tnal may OCCUT QUTLINE WULITipas
domestic shipments or which are known to be less hazardous than those
for level A.

3. APPARATUS

1 1 T mmemAdecmntdemn Sha Sacm mesomnewmdmencnad_Taad tane e warandanr
Je d 111 LU[IUULLLII& wae Luy SUPCL LpPUSEUTIVEGU LToL, auy \.Ul LAt PSS 93
method may be used for placing the load on top of the container; such as
a hoist, a block and tackle, or by hand. A sufficient quantity of

weights not greater than 10 by 10 inches in outside "length and width
shall be provided. Weights may be boxes loaded with lead or other
material.

THOD STD. NO. 101C
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4. SPECIMEN

A 1 Nemarn Amce b adeonec memd La_ o a___a _ v a9 A N . -

4.1 vne container 14 11S contents shali constitute a single
specimen. The container shall be loaded for the test with the interior

< t
packing and the actual contents for which it was designed. If use of
the actual contents is not practical, a dummy load shall be substituted
to simulate such contents in weight, shape, and position in the container.
The contents, or dummy load, shall be blocked, braced, and cushioned 1in

place as for shipment,

5. CONDITIONING OF SPECIMEN

5.1 Unless otherwise specified, no special conditioning of the
test specimen shall be necessary.

6. PROCEDURE

6.1 The specimen shall be placed on its bottom on a flat, level

rigid floor. Weights shall be placed on top of the container in a
symmetrical pattern approximating uniform loading, so that they do not

extend over the sides or ends of the top surface. There shall be one
weight to each l-foot square of top surface and each weight shall be
whatever is necessary to attain the prescribed load for the top area.
The load shall be allowed to remain in place for a prescribed period of

time, When the test is conducted to determine satisfactory performance

of a container and unless otherwise specified, the prescribed period of

time of loading shall be 1 hour and the prescribed load shall be as
follows:

S = 2.0 for Level A packing.
S = 1.5 for Level B packing.

6.2 Measurements of distortion shall be made and recorded immediately
before the load is removed, and of any changes or breaks in the container,
such as apparent buckling or failure of members in the tops, sides, or
ends. Any vertical deflections of the sides, and ends shall be measured
from taut horizontal string lines stretched between nails in the top
corners of each side and end. 1In addition, bulging of the side and end

panels shall be measured from a vertical straightedge. The cupping of
the top shall be measured similarly by using a straightedge across the
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top at midlength of the specimen (see figure 1). Observations shall
also be made and recorded to determine if the distortions are sufficient
to damage or dislodge any portion of the container, the interior packing
or contents. After removal of the load, the extent of recovery from
distortions shall be observed and recorded.

7. REPORT

7.1 Following the test a report shall be written which shall
include the following:

7.1.1 A statement that the test was conducted in compliance with
this procedure, or a description of the deviation from this procedure.
Report all options selected and "otherwise specified" details that were
followed as permitted in 5.1 and 6.1.

7.1.2 Dimensions of the container, its structural details, kind of
materials, spacing, size and type of fasteners, methods of closing and
strapping, and the net and gross weights.

7.1.3 A description of the contents of the container including
blocking, bracing, and cushioning.

7.1.4 The results of the test, describing the final conditions of
both container and contents, and a record of the deflections under load.

7.1.5 When the test is conducted to determine satisfactory performance
of a container or pack, the report shall include a statement that the
container or pack either attained or did not attain the specified per-
formance. If not specified elsewhere, it is suggested that satisfactory
performance shall consist of:

"When subjected to the top superimposed-load test, the contents (except

a dummy load) shall show no functional or physical damage, and the
container and packing shall show no functional damage. Damage to the
exterior shipping container which is the result of improper interior
packaging, blocking, or bracing shall be cause for rejection. Structural
damage to the exterior shipping container which would result in either
spilling of the contents or failure of the container in subsequent
handling is cause for rejection. There shall be no evidence of a substantial
amount of shifting of the contents within the exterior shipping container
that would create conditions likely to cause damage during shipment,
storage and reshipment of the container."

7.1.6 The report should include a statement of any observations that
might help in improving the container or the methods of packing.

FED TEST METHOD STD. NO. 101C
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8. NOTES
8.1 This test is meant to simulate top superimposed loads as
imposed by piling without dimnage many small, heavy packages on a container,

It is intended that this test shall be used only on containers that are
likely to be stressed in this manner. Details are given with the quali-
fication, "unless otherwise specified," in paragraphs regarding:

Conditioning of specimens (5.1).

2 g4 h |

Load and duration of load (6.1

~7
.

8.2 Although the recommended period of time for the top superimposed-
load test is only 1 hour, the use of the factor for Levels A and B
packing insures a load-carrying capacity adequate for longtime loading

and an occasional application of impact loads.
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Figure 1. Top superimposed load test.
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TIPOVER TEST

1 crnon
4o CAN Y 97

1.1 The following procedure is applicable for determining the
ability of large shipping containers to resist the impacts of being
tipped over, and for determining the ability of the packaging and packing
methods to ptovide protection to the contents,when the pack is tipped
over. Unless otherwise spec1t1ed, containers having widths greater than
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2. DEFINITION

2.1 For the purpose of this test, a large shipping container may

be a box, case, crate, or other container constructed of wood, metal, or

other material or any combination of these for which ordinary box tests
1

Tavrea ntadmara ohall ha
daipe Containers sna J.

i ve <&
inches on any edge or diamete

in excess of 150 pounds.

3. APPARATUS
3.1 In making the tipover test, the container may be handled with
any convenient equipment, such as a forklift truck, a hoist, a block and

tackle, or by hand. A smooth, level, concrete slab pavement, or similarly
unyielding surface shall be avialable upon which to perform the tipover
test.

4. SPECIMEN

4.1 One container and its contents shall constitute a single
specimen. The container shall be loaded for the test with the interior
packing and the actual contents for which it was designed. If use of

the actual contents is not practical, a dummy load shall be substituted
tn ademiiTatsa nisnh Anctamtba do condals b memd emand &da don oha AAantadinar
LY piuwuiait puUlLll LUVUHLTULD 44U WwWTUA)IlIL, Ddllapt, auu yUBLbLVll Al LIHGC LVIMLGALMNSE »
The contents, or dummy load, shall be blocked,; braced, and cushioned in
place as for shipment,

S. CONDITIONING OF SPECIMEN

€ 1 M Vanan abbhcamed e e oo L2L2_23 e mmandal anmddodandan AF oha
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test gpecimen ghall be necessary.
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6.1 The specimen shall be placed on its bottom and slowly tipped
until it falls freely (by its own weight) on its side to a smooth,
level, concrete slab or simiiarly unyieiding surface. Unless otherwise

specifiea two of these tipovers shall be made, one on each side or 180
degrees apart on & cylinder. A record shall be made of any changes or
breaks in the container, such as aspparent racking, nail pull, or broken

parts and their locations. The packing (blocks, braces. cushions, or
other devices) and the contents shall be examined carefully and a record
made of their condition.

7. REPORT

7.1 Following the test a report shall be written' which shall
donaTuda tha FAT1Tlacedomans
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7.1.1 A statement that the test was conducted in compliance with

this procedure, or a description of the deviation from this procedure.
Report all opticns selected and "otherwise specified" details that were
followed as permitted in 1.1, 2.1, 5.1, and 6.1.

7.1.2 Dimensions of the container, its structural detail, kind of
material enacino cize and tune of factenarc. methods of closine and
material, spacing, size and type of fasteners, methods of closi g
strapping, and the net and gross weights.

7.1.3 A description of the contents of the container including
blocking,” bracing, and cushioning.

7.1.4% The results of the test, describing the final condition of

both container and contents.

7.1.5 When. the test is conducted to determine satisfactory performance

of a container or pack, the report shall include a statement that the
container or pack either attained or did not attain the specified performance.

If not specified elsewhere, it is suggested that satisfactory performance
shall consist of:

"When subjected to the tipover test, the contents (except a dummy load)
‘shall show no functional or physical damage, and the container and
packing shall show no functional damage. Damage to the exterior shipping
container which is the result of improper interior packaging, blocking,
or bracing shall be cause for rejection. Structural damage to the

exterior shipping container which would result in either spilling of the
contents or failure of the container in subsequent handling is cause for
rejection. There shall be no evidence of a substantial amount of shifting

of the contents within the exterior shipping container that would create
conditions likely to cause damage during shipment, storage, and reshipment
of the container. Minor container damage such as chipping of wood
members, dents, paint chipping, is not cause for rejection."

FED. TEST METHOD STD. NO. 101
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7.1.6 The report should include a statement of any observations that
might help in improving the container or the methods of packing.
8. NOTES
8.1 This test is meant to simulate the impacts of accidentally
tipping over a container. It is intended that the tipover test shall be
et ol mnema bthat awa miimanantdhla 0~ asnaddantal tdnavave
ual:u Ull.Ly Ol COMlicainiers cunac arc JUDLETPLAVLT LU alLLdiuTiitad LipuUVYELO.
Details are given vith the qualification, "umless otherwise specified,’
in paragraphs regarding:
Scope - excluded containers (1.1)
Definition of large containers (2.1).
Conditioning of specimens (5.1).
Number and direction of tipover (6.1).
8.2 When the tipover test is performed to evaluate the protection
provided for the contents, the rigidity of a dummy load should closely

—————— donar ehae ~AF ehin one. PRy €~ whialh tha nnnb vy o Ac.a--n-\ A
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VIBRATION (REPETITIVE SHOCK) TEST
1. SCOPE
1.1, This procedure is intended to indicate whether or not a package

is adequate to prevent damage to either the packaging or the contents
when the package is tested unattached on the platform of a package

vibration testing machine at frequencies below 5 "Hertz” (Hz). Either
the package bounces on the platform and receives r’petiti' shocks and
vibration of an indiscrete and variable nature; or the package does not
leave the platform., Shocks applied to the package excite each component
at its own natural frequency, but when the package does not leave the

platform only those components that vibrate in resonance with the platform
vibration are excited.

1.2 This procedure is useful to predict whether or not such vibrations
in transportation are likely to cause damage to the packaging or contents
when the shipment is not securely tied down to the floor of the vehicle.
Supplementary functional tests of the package contents may be necessary

to evaluate functional damage. The procedure 1is not intended for the

development of design parameters for shock and vibration isolation
systems.,

o

4 haSoh b d b 40 d
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relative to a suitable reference point.

2.1 Vibration. The continuous oscillation of an element or body

2.2 Shock. A blow, impact, collision, jar, or similar instantaneous
application of energy or force. (A shock will cause some vibration in
an item or package.)

3. APPARATUS

3.1 A platform of suitable size and weight-carrying capacity
supported on a mechanism that will maintain the surface essentially
horizontal as it vibrates the pla

approximate range from 3to5H d ha11
platform vibration specified in 6.

3.2 Restraining devices. Fences, barricades, or blocking that can
be attached to the platform to keep the specimen in position on the
platform without unnecessarily restricting the vertical or rotational
movements of the specimen.

FED TEST METHOD STD. NO. 101C
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4, SPECIMENS
4.1 One container and its contents shall constitute a single specimen.
The container shall be loaded for the test with the interior packing and
the actual contents for which is was designed. 1If use of the actual contents

is not practical, a dummy load shall be substituted to simulate such contents
in weight, weight distribution, rigidity, shape, and position in the container.
The contents, or dummy load, shall be blocked, braced, and cushioned in

place as for shipment.

1.1 If the intended contents,or a fully representative dummy load

ch as a reject item are to be used in the package, their condition before
and after test must be determined by appropriate methods to establish the
extent of damage suffered in the test.

4.1.2 1f dummy load is to be used, unless it 1is fully representative
of the intended contents, the ability of the package to prevent damage can
be determined only by indirect methods such as comparison of accelerations
measured on the dummy load and fragility factors for the intended contents.
5. CONDITIONING

5.1 Unless otherwise specified, no special conditioning of the specimen
A2l aTT Lnh mmmmmmmamas P edam ~f ohm mcmandman amd ane tacnte anvrfAarmad
snaii e uecessary. LHE LUHULLLUH Ul Lilc dpclaucu HIU ally LTOoLd priiviuaicy
prior to the vibration test shall be recorded.

6. PROCEDURE

6.1 The specimen shall be placed on but not fastened to the platform.
If the specimen might be shipped in other than an upright position, the
specimen shall be placed in such a position; and if more than one position

is reasonable, the test shall be interrupted and the position changed so
that the specimen is tested for equal periods of time in each reasonable
shipping position. Midway in the period of time that the specimen 1s
face, the specimen shall be rotated
I
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6.2 Restraining devices shall be attached to the platform to prevent
the specimen from moving off the platform and, if necessary, to prevent
excessive rocking of the specimen. The restraining devices should be
adjusted to permit unrestrained movement of the specimen from its centered
position about 1/2 inch in any horizontal direction.
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6.3 With the specimen in one position, vibrate the platform at i/Z-
inch amplitude (l-inch double amplitude) starting at a frequency of about 3
cycles per second. Steadily imcrease the freguency until the package
leaves the platform {(i.e., until a 1/16-inch-thick "feeler" may be momentarily
s81id freely between every point on the specimen and the platform at some

instant during each cycle) or until the frequency reaches that at which the
maximum platform acceleration is 1 + 0.1 times the acceleration of gravity.
If circular input motion 15 used, table frequency shall be adjusted to

19

/1

inch on eacg CyClé. This test is i‘lﬁi‘ﬁaxd.y conducted at an ambient tempe
of 707 + 20 F. While observing to detect development of any failure,

continue to vibrate at such frequency until the total time of vibration in

the position 1is completed. Observe and record whether or mot the specimen
leaves the platform and the frequency maintained.

6.4 If the specimen is to be tested in more than one position, repeat
6.3 for each position.
6.5 After the total period of vibration is completed, inspect the

packaging and the contents for evidence of damage. Make appropriate functional
or other tests to establish whether or not the item suffered damage.

7. REPORT

7.1 Immediately following each test the report (official record) of

the facts pertinent to the test shall be completed, and shall include the
following:

7.1.1 A statement that the test was conducted in compliance with this
procedure, or a description of the deviations from this procedure. Report

all options selected and details of otherwise specified procedure that were
followed as permitted in (3) Identify apparatus and its limits, (5) Condition-
ing, (6) Procedure selections and specifically identify instrumentation.

7.1.2 Identification of the specimen, the specific packaging, and

‘contents tested.

7.1.3 Results of the test. State the frequency of vibration in each
test position and whether or not the specimen left the platform. Describe

any damage to the packaging or contents, or state no damage. Record pertinent
dimensions taken before, during or after the test. Refer to any supplementary

tests to evaluate effects of this vibration test.

FED TEST METHOD STD. NO. 10iC
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7.1.4 When the test is performed to check compliance with the require-

— e A e

ments, state that the spec1men did not did not meet the requirements and

7.1.5 When the test is conducted to evaluate or compare products or
methods, the report shall include a statement of any observations that

may lead to improvements. The report shall include a statement that the

container or pack either attained or did not attain the specified performance.

If not specified elsewhere, it is suggested that the following be cause

for rejection:

(a) Functional or physical damage to the contents

(b) Functional damage to the container.

(c) Shock forces on the contents (or dummy load) which exceeds
the established fragility of the contents.

(d) Failure of a vapor or waterproof container to prevent
vapor transmission or water leakage within specified

limits.

(e) Structural aamage to the container which may result in
damage to the contents during subsequent shipping, handling,
or storage. Substantial spillage, exposure, or shifting
of the contents are examples of such damage. Minor
damage such as dents, paint chipping, or the crushing of
wood members which do not impair the function of the
container are not causes for rejection.

8. NOTES
8.1 Not applicable.

FED. TEST METHOD. 5TD. NO. 101C



VIBRATION (SINUSOIDAL MOTION) TEST

1. SCOPE

1 1 mL o . d o 2o AW 2 oA € e & o a f_ aeaslosas PRRpiiepeay U TN

1.1 inl1s proceqgqure 1s a4ppropriate€ I10r ctesting pacxKkages corntaiiiiug

items that might be susceptible to vibration encountered during shipment

by common carrier. In particular, the method simu a;g application of
in

to packages that are tied down to the floor of the carrier in transit.
The test method is intended for packages that contain susceptible items
which will be tied down to the floor of the carrier (both, not either).

Arddeas o 4
>coraing to tnis proce
.

:

a. The probable ability of the packaging to withstand the
shipping vibration environment for the conditions given in 1l.1.

b. The probable adequacy of the packaging to protect the
item from shipping vibration. To serve this function the actual item
should be used rather than a dummy load, and functional tests before and
after vibration should be performed.

2, DEFINITION

2.1 Octave. A change in frequency by a factor of either 2 or 0.5.
3. APPARATUS

3.1 A platform of suitable size and weight-carrying capacity

supported on a mechanism that will maintain the surface essentially

horizontal as it vibrates the platform vertically in linear motion. For

this motion the relationship between displacement and time shall be

approximately a sine wave. Controils of the motion shal b
1 ac

manakl
capavcas
ne t
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3.2 A fixture to anchor the specimen to the platform. Neither the
fixture nor the platform should have a natural frequency within the

range specified in 6.2, If unavoidabl the natural frequencies shall
be recorded; and the test data at tbe*e frequencies shall be interpreted
with anpropnriate reservations.
bt rre~r=s<<*>- TETSTESSTIESS
3.3 Instrumentation shall have a flat (+ 5 percent) response
within the frequency range specified in 6.2.
FED TEST METHOD STD. NO. 101C
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4, SPECIMENS

4.1 One container and its contents shall constitute a single

P G Y Tla.y Amon tateomnr ~hall ha Taadad FAav tha tacnt wldeth ¢thaoa Snitanriane
DVBLLIHLII AL LUII.Ld.LI. \=2 § DI L L VUG AVGUCTUS AL L 1A CeCOoOW WAL LG ANILGC A AV
packing and the actual contents for which it was designed.. Tf use of

the .actual contents is not practical, a dummy load shall be substituted
to simulate such contents in weight, weight distribution, rigidity,
shape, and position in the container. The contents, or dummy load,
shall be blocked, braced, and cushioned in place as for shipment.

h

2 1 1 - T3
Tedod l. Lilc +ay
similar dummy load such as a reject item, are to be used in the package,
their condition before and after the vibration test must be determined

by appropriate methods to establish the extent of damage suffered during

the vibration test.

~a
wa

4.1.2 I1f a dummy load is to be used, unless it is fully representative
~af elin Lt nedad amm s~ ehn W2V Laea. A‘ olhhn emanbaadeansn A avawvwant dAamasnn
OL Tn€é 1ntenaea contcten LD, LHT avidildily UL LT po\.MsL i LU pircyvoiiit ualiagc
can be egtimated by indirect methods, such as comparison of accelerations
measured on the dummy load and fragility factors for the intended contents,
or other indirect comparisons.

5. CONDITIONING

2.1 Unless otherwise specified, nc special conditioning of the
specimen shall be necessary. The condition of the specimen and any

tests performed prior to the vibration test shall be recorded.

6. PROCEDURE

6.1 Attach the specimen securely on the platform so that no point

can 1ift off the platform during vibration. If the specimens might be
shipped in other than an upright position, the specimen shall be in such
a position; and if more than one position is reasonable, the test shall
be extended and the position changed so that’ the specimen shall be

tested in each reasonable shipping position. Attach electric resistance-

e m mbamad o oA P Y S ~ Aathner conenvre A otvatandsr araae
Lype bLLd.Lll BABRTO, 4ALLTCITLIVUTCLTLD,y) UL ULITLI DOTiioVAD LU OLiatvpaiv- asvas
of the specimen as appropriate for the purpose of the test.

6.2 Unless otherwise specified, operate the apparatus for 2 hours

as follows for each position of the specimen to encompass the test
envelope shown in figure 1i.

6.2.1 For the first 15 minutes maintain amplitude constant at 1/2 +
1/32 inch (1 + 1/16 inch double amplitude) and either vary the frequency
to repeatedly sweep at 2 minutes per octave from 2 to 5 Hz and return,
or maintain for 5 minutes each a constant frequency at 2, 3, and 5 Hz,
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6.2.1.1 This portion of the test may be deleted if it is d(tewmlnnu
that therc are no elements of the test specimen which have a natural
resonant frequency of less than 10 Hz. In this case the total lime ot
the second part of the test would be increased by 15 minutes (to 120
minutes).
6.2.2 For the last 105 minutes maintain the relationship between
frequency and amplitude shown in figure 1 as the frequency 1is progressively
changed from 5 Hz to the maximum and return to 5 Hz not less than four
times. ;he maxim-m frequency shall be determined on the basis of specimen
wveight as follows:
Weight of specimen Maximum frequency
Lb. Hz

100 or 1SS seevececnecs 500

300 or mOre ..ccccccess 50

Between 100 and 300 ... (725 - 2.25 x weight)

For apparatus in which the frequency and the amplitude may be

varied, continuously sweep the frequency at not less than 2 minutes per
octave. For apparatus in which the amplitude may be varied only in
increments, the amplitudes of the platform motion, frequencies, and
durations shall be as follows:
1
Double Frequency (f), either Minimum
amplitude duration
constant Sweep between Constant of
£/1.23 and 1.23f vibration
In. Hz Hz Sec.
0.673 5.0 to 7.56 6.15 70

.295 7.56 to 11.44 9.30 70

.129 i1.44 to 17.30 14,07 70

.055 17.30 to 26.6 21.6 /0

.036 32.7 70

.036 49.5 35

.036 26.6 to 50.0 105

.036 50.0 to 26.6 105

.036 49.5 35

.036 32,7 70

.055 26.6 to 17.30 21.6 /0

.129 17.30 to 11.44 14,07 70

.295 11.44 to 7.56 9.30 70

.673 7.56 to 5.0 6.15 70

1
"Either use the constant frequency or, preferably, sweep the range of
frequency at not less than 2 minutes per octave.

FED TEST METHOD STD. ®0O. 101C
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6.2.3 During operation of the apparatus, either record or monitor
rhao Antnitt Af ¢thna conocnavrae ~Am tha amcavatia anmd A;m tha ccandeae | o Y |
Cile VuLpuLr Ul LT OTHIOVID VI LuT appypalaituo auu vu I.lu: byc\.mcll. necordu
any indications of resonance.

6.3 Unless otherwise specified, when resonance is indicated in

6.2, the specimen shall be tested an additional 15 minutes at each
resonant frequency. The vibration of the platform shall be as shown on
figure 1, and the frequency shall start at resonance and shall be adjusted,

- s madntadn rasnsrnanr~ra
A ] 'Y WUMAAMLOLM LCSOVIIGUMVS

6.3.1 Dwell test at resonance, variations in frequencies, or amplitude
may be modified by the design activity.

6.4 Inspect the specimen (packaging and contents) and record any
evidence of damage. Make appropriate functiomal or othéer tests and
record results to establish whether or not the item suffered damage
during the vibration test,

7. REPORT

7 1 TememmndLd ntntlee £~A1TVmcedmn mcal soncs salc e mea £a 4 P R

i e 4 leucu.LdLCLy 4UVU1L1UWLIYE Cdlll LEDSL Lll= reporc \U 14i1Cldl €CoIa)
of the facts pertinent to the test shall be completed, and shall include
the following:

7.1.1 A statement that the test was conducted in compliance with

this procedure, or a description of the deviations from this procedure.

Report all options selected and details of otherwise specified procedure
f!’\nf waro Fo]“nivnﬂ Tr‘nr\f"‘xrn Annavratiie and 4¢6a 1dmirae ) Cancnvryc

iaL WTa T —AUWCTL AUTIICAL Y o APPALALUS QiU ALDS 4iliato Y/ e S A 33=103 =]

and their locations (4.1). Conditioning and any functional tests before
vibration (5.1). Procedure options, resonant frequencies, and functional
tests after vibration (6).

7.1.2 Identification of the specimen, the specific package and the

S tam rtactad

O S =TT “COowTuUe

7.1.3 Results of test. Describe any damage or failures. Record any

measurements before, during, or after test., Refer to any supplementary
tests to evaluate effects of vibration.

7.1.4 When the test is performed to check compliance with requirements,
state that the specimen did or did not meet the requirements and give
the source for the requirements

7.1.5 When the test is conducted to determine satisfactory per-
formance of a container or pack, the report shall include a statement

that the container or pack either attained or did not attain the specified
performance. If not specified elsewhere, the following shall be cause

for rejection:

FED. TEST METHOD STD. NO. 10IC
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(a) Damage to the contents. Such damage may be established
by either functional tests or other specific evidence of
sensitivity to the test condition.

(b) Damage or permanent deformation of any portion of the
container that effects its functional performance.

(c) Structural failure of the isolation system.

{d) Failure of the isolation system to meet specified trams-
missibility or resonant frequency requirements.

(e) Excessive looseness of contained article.

(f) Failure of isolation system to prevent contents from
striking container walls.

(g) Leakage in excess of specified criteria.

(h) Excessive rotation of the contents which could cause
damage.

NOTES

Not applicable.

FED TEST METHOD STD. NO. 101C
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CYCLES PER SECOND

FREQUENCY
Test envelope 2 to 500 cycles per second

for vibration (sinusoidal motion) test.

Figure 1.
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1.1 This method covers the procedure for determining the basis Qeight
of paper and paperboard.

2z, DEFINITIONS

2.1 Basis weight., The weight of a specified area of the material.
2,2 Specimen. A single sheet or piece of the material.

3. APPARATUS

3.1 A basis weight balance or other balance with a sensitivity of not
more than 0.5 percent of the load applied and so graduated that readings of
this degree of accuracy can be made. The balance scale may be graduated to
indicate the basis weight directly when one sheet of designated size is

weighed. The balance shall be in calibration, level, and protected from
air currents.

.2 A paper cutter. An attachment for the paper cutter to insure
parallelism of opposite edges of the trimmed sheet is recommended. Templates
may also be veed for cuttino tect enecimens. When usine a temnlate. a
may alsc be used for cutting test specimens. UWhen using P ’
sharp knife or razor blade is required for cutting the specimen.

4. SPECIMEN

4.1 Unless otherwise specified, the number of specimens of paper
shall consist of not less than 10 sheets each at least 100 square inches
(645 sq. cm.) in area, and the specimens of paperboard shall consist of not

less than 5 sheets each at least 1 square foot in area. The manner of
selection, unless otherwise specified, shall be in accordance with the
appended TAPPI Standard T 400 m-49, "Sampling of Paper and Paperboard for
Testing."

5. CONDITIONING OF SPECIMENS
5.1 All surfaces of specimens shall have free access to the conditioning

atmosphere and the time shall be sufficient for the specimen to attain a
moisture content in equilibrium with the conditioning atmosphere.




5.2 Unless otherwise specified, the specimens enali be cond1t10ned to
equilibrium in a uniformly maintained atmosphere of 73° + 3.5 °F. and 50 + 5
percent relative humidity.

5.3 A specimen shall be considered at equilibrium when the chanse in

weight during a l-hour or longer period of conditioning does not exceed
0.02 percent of the specimen's weight at the end of the period.

6, PROCEDURE
6.1 The test shall be made in the conditioning atmosphere. The arca

of the specimen shall be determined within + ! percent. This will require
a precision of 0.5 percent in measuring the “dimensions (approximately +
1/16 inch in a length of 10 inches). The weight of the specimen shall b«
determined within a tolerance of + 0.5 percent. From these measurements
calculate either the weight per ream or weight per unit area of spccimen.

6.2 Calculate the basis weight of the base paper in creped, asphalted,

or resin-coated papers by the formula:

. B
P TS « el %
(1 +50 * O +5p) * 00

where:
A = basis weight of base paper.
B = basis weight of tested specimens.
C = percent of crepe in one direction.
D = percent of crepe in other direction.

(Percent crepe may be determined as follows: Cut representati:c
strips with parallel edges from 1/2 to 1 inch wide in the machine direction

and in the cross-machine direction, preparing a minimum of three specimens

......... =EVOSTRRLiialT MadSltaVily patpal i

for each. Make a pencil line about 1 inch rIrom the end of each strip and
another at an exact distance of 4 to 10 inches. Place the strip on a rule
with one of the marks near an inch division, hold the sample at both s,
and stretch to its maximum elongation. Measure the new distance between

[, 13 SUpR,

the marks. Then calculate the percentage crepe as the increase in distance
multiplied by 100 and divided by the original distance.)

E = percent of asphalt or of resin (see asphalt content test
method or supplier of material).

Omit the factors in the above formula that do not apply.

FED. TEST METHOD STD. NO. 101C
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7. REPORT

7.1 Following the test a report shall be written which shall include
the following:

7.1.1 A statement that the test was conducted in compliance with this
mwmmmenAdisena e n Anmawdatdan ol tha dowdadbdacw fwnem thdan memanadiaean DanAsvs
pLut..r.'uULc, UL 48 UTEOoLidpPiLavil VI Lt UTtvidgatbavll 11V LHAD ylut.cuun.c. Dnepui v
all options selected and "otherwise specified" details that were followed
as permitted in 4.1 and 5.2.

7.1.2 Report the basis weight of paper to three significant figures in

pounds per ream of sheets of stated number and size, or in grams per square
meter. Report the basis weight of paperboard in pounds per 1,000 square
feet, or in grams per square meter.

8. NOTES

8.1 Details are given with the qualification, 'unless otherwise
specilied," in paragraphs regarding:

Selection of specimen (4.1).
O 120 d 2 2 ens £ 2\
UUIU tiouning 01 SPCCI CIlS \J.<) .
8.2 Basis weight may be converted from one system of units to® another

by multiplication using the appropriate factor from the following tabulation:

Conversion factors

Trade units Trade units Grams per
to grams per g8q. meter to
8q. meter trade units
Lb. per ream of 500 sheets,
24 x 36 inches ..ceeceesvsccccccccese 1.627 0.614 Lb. per
ream of 480 sheets,
24 x 36 Inche8 ccieececoccoccecaces 1.690 .592 Lb. per
ream of 500 sgheets,
22 x 28 IincheB .ceceecesccccccccese 2.282 .438 Lb. per
ream of 500 sheets,
20 x 30 Inches ccccvecccccccccccces 2.343 .b27 io-bo Per
1,000 sq. ft. .coeecccocscccccccnncss 4.881 .205

o ounds per ream of 500 sheets 24 x 36
by the factor 1.627 to convert to basis weight
ln ygrams per square neter (65 grams per square meter). To convert a basis
weight of 250 grams per square meter to basis weight in pounds per 1 000‘

square feet, multiply the 250 by 0.205, which equals 51.25 pounds per 1,000
square feet.

-3
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PROCEDURE B
A
ASTM D-646-67 BASIS WEIGHT OF PAPER AND PAPERBOARD TEST FOR

1, SCOPE

1.1 When specified in the commodity specification, contract or order,
ocedure B may be used in lieu of Procedure A except that levels of intensi-
es shall be those specified in Procedure A.

PROCEDURE C

TAPPI T410 - WEIGHT PER UNIT AREA (BASIS WEIGHT OR SUBSTANCE)
OF PAPER AND PAPERBOARD

1, SCC
1.1 When specified in the commodity specification, contract or order,
Procedure C may be used in lieu of Procedure A except that levels of
intensities shall be those specified in Procedure A.
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INCLINE-IMPACT TEST

1. SCOPE

1.1 The following procedure is applicable for determining the
ability of shipping containers to resist impacts on their surfaces or
edges, and for determining the ability of the packaging and packing
methods to provide protection to the contents when the pack is impacted
on its surfaces or edges. This test may be applied also to unitized
loads.

2. DEFINITION

2,1 For the purpose of this test, an incline-impact tester shall
consist of a two-rail steel track inclined 10 degrees from the hori-
zontal, a rolling carriage or dolly, and a rigid bumper (see 3).

3. APPARATUS

3.1 The inclined track shall accommodate the carriage which shall
be equipped with steel wheels, not less than 3 inches in diameter, and a
renewable face made of dense hardwood or plywood. The bumper at the
bottom of the incline shall be constructed integrally with the track and

with the plane of its face perpendicular to the direction of movement of
the carriage. The bumper shall be faced with dense hardwood members of
such thickness as to resist the impacts without breakage or excessive
deflection. The faces of the bumper and the carriage shall be kept free

of any protections such as bolts or nn"]hnnde nhrneinne and QDlitQ

L aliy PiULLLtaAVIIS,) SuLil &S vvaers MG asiivEwS Sviacaiio [-1040)

that might affect the test results. The track shall be clean and the
wheels well lubricated. The apparatus may also have a cable and winch

to aid in pulling the carriage to the elevated end of the track, and an
automatic tripping device for releasing the carriage from a predetermined

PUL T

point of the incline. A detailed description of this apparatus with
construction drawings appears in "Freight Container Bulletin 673,"
Freight Loading and Container Section, Association of American Railroads.
202 Union Station, 516 W. Jackson Blvd., Chicago, I1l. 60606 and in ASTM
D 880-50.

4. SPECIMEN

4.1 One container and its contents shall constitute a single

specimen. The container shall be loaded for the test with the interior
packing and the actual contents for which it was designed. If use of

the actual contents is not practical, a dummy load shall be substituted
to simulate such contents in weight, shape, and position in the container.
The contents, or dummy load, shall be blocked, braced, and cushioned in

FED TEST METHOD STD. NO. 101C
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5. CONDITIONING OF SPECIMEN
5.1 Unless otherwise specified, no special conditioning of the
test specimen shall be necessary.
y 4 MO AATRYIA ™
Q. Y RULLE KL
6. The specimen shall be placed on the carriage with the surface
or edge which is to be impacted projecting at least 2 inches beyond the

front end of the carriage. The carriage shall be brought to a predetermined
position on the incline and released. If it is desired to concentrate
the impact at any particular position on the container, a 4- by 4-inch

b4
timber may be attached to the bumper in the desired position before the
 nne ) AP sart ~AfF rha tdmhavr ahall ha ectrunrll hoe tha Ararvriaca Tho
LCO L. AWV Pal Vi [Ty 93— CaANVES L OliGdd VS OLiVLR V)Y LT Gl rapCe &A%
position of the container on the carriage and the sequence in which th

e
the surfaces and edges are subjected to impacts may be at the option of
the testing activity and will depend upon the objective of the tests.
When the test is conducted to determine satisfactory performance of a
container or pack, and unless otherwise specified, the specimen shall be
subjected to one impact on each surface that has each dimension iess
than 9.5 feet. Unless otherwise specified, the velocity at time of

‘hnnarr (uhirh may be assumed pnua'l to twice the average vp1nr1rv\ chall

be 7 feet per second

6.2 A record shall be made of each impact to show velocity at
impact and any changes or breaks in the container, such as apparent

racking, nail pull, or broken parts and their iocations. The packing
/4 S Wy P | NP, el d e PIRUERS R P N A ek bt a1l Lo
\UD1UCKDS, Didltd, LUDHLVIID, VI ULIITL UTViILTD) anda tllc \.U ILTHLYD Dlialid VC
examined carefully and a record made of their condition.

7. REPORT

7.1 Foliowing the test a report shall be written which shail
drmaluda #hna FATYTAced oo o

AdllviUvuT Wil A ULLUWLIIE .

7.1.1 A statement that the test was conducted in compliance with

this procedure or a description of the deviation from this procedure.
Report all options selected and "otherwise specified" details that were
followed as permitted in 5.1 and 6.1. State whether 4 x 4 timber was
used on the bumper and identify area of container contacted, such as

bace n‘ldhoiohr or ton edoa
base, midheight or top edge,
7.1.2 Dimensions of the container, its structural details, kind of

materials, spacing, size and type of fasteners, methods of closing and
strapping, and the net and gross weights.

FED. TEST METHOD STD. NO. 101C
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7 1.1 A desge
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blocking, bracing, and cushioning.

7.1.4 The results of the test, describing the final condition of
both container and contents.

7.1.5 When the test is conducted to determine satisfactory perfor-
mance of a container or pack, the report shall include a statement that
the container or pack either attained or did not a;;ain the specified

performance. If not specified elsewhere, it is sugge ted that satis-
factory performance shall consist of:

"When subjected to the incline-impact test, the contents (except a dummy
load) shall show no functional or physical damage, and the contaimer and
packing shall show no functional damage. Damage to the exterior shipping

container which is the result of improper interior packaging, blocking,

or bracing shall be cause for rejection. Structural damage to the
exterior shipping container which would result in either spilling of the
contents or failure of the container in subsequent handling is cause for
rejection. There shall be no evidence of a substantial amount of shifting

of the contents within the exterior shipping container that would create
conditions likely to cause damage during shipment, storage, and reshipment
of the container. Minor container damage, such as chipping of wood
members, dents, paint chipping, is not cause for rejection.”

7.1.6 The report should include a statement of any observations that

might help in improving the container or the methods of packing.
8. NOTES

8.1 This test is meant to simulate railroad humping, switching, or
other accidental handling impacts. It is intended that the incline-
impact test shall be used only on containers that are susceptible to
such accidental impacts. Details are given with the qualification

|1 JUUE maesd o "
unless otherwise specified"” in paragraphs

Conditioning of specimens (5.1).
Number and velocity of impacts (6.1).

FED TEST METHOD STD. NO. 101C
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Figure 1. Incline-impact test.
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DETERMINATION OF GASEOUS OXYGEN IN HERMETICALLY
SEALED CONTAINERS

ocrnNnng
i [SAVAV ) @ V)

1.1 This procedure is designed to determine the percentage of
gaseous oxygen remaining the flexible or rigid packages which have been
hermetically sealed under an atmosphere of inert gas. Test procedures
will destroy the integrity of the packages being tested.

2. DEFINITIONS

2.1 Not applicable.

3. APPARATUS

3.1 The apparatus shall be a semimicro or a standard-size Orsat-
type gas analyzer, consisting of a leveling bulb, gas measuring burette
manometer, two gas absorption pipettes, connecting manifold with stopco
and onae camnld Aaovwd ~ TE tha lauvaldne hnnlh Aasne nat ovtract an
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adequate sample because of a high vacuum within the package, another
manifold connected to a gas sampling reservoir with a leveling bulb, a

source of vacuum, and a mercury manometer, may be added between the
analyzer and the sampling device. The glassware shall be alkali-
resistant, and the flexible connections shall be made of Tygon.

3.1.1 The leveling bulb shall have a capacity of 125 ml and shall be
connected at the bottom of the gas burette.
3.1.2 The gas burette shall have a two-way stopcock at the top and

be calibrated to one-thousandth of its total capacity. The volume of

the semimicro Orsat burette shall be 2, 5, or 10 ml, while that of the
standard size shall be 50 or 100 ml. One arm from the stopcock shall
connect to the Orsat manifold, the other to the sampling device or the
sampling manifold.

3.1.3 The manometer shall be a U-tube constructed to capillary

tubing and shall be connected to a sidearm on the manifold through a

stopcock.

3.1.4 The gas absorption pipettes shall have a large surface area

wetted by the absorbing solution. Each absorber shall have a pressure
relief gas bag attached to it and shall be connected to the manifold

through a stopcock.

O
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3.1.5 The manifolds shall be constructed of glass capillary tubing
with stopcocks. The connecting manifold shall have a stopcock on the
free end Opening to the atmosphere and have sidearms with stopcocks
leadi ing to the gas p.l.pl':l.Leb and the manometer. The other end of the
manifold shall attach to one arm on the two-way stopcock of the gas
burette. A hypodermic sampling device or the added manifold shall
attach to the other arm of the stopcock. The sampling manifold shall
have sidearms with stopcocks to connect to a sampling reservoir, a

vacuum source, a mercury manometer and a sampling device.

p
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3.1.6 The sampling device for flexible containers shall be a section
of a No. 20 hypodermic needle, without the shank, fused into a section
of capillary tubing and attached to a sidearm of the gas burette. For
rigid containers a headspace sampling device manufactured by Precision
Scientific Company or its equivaient, shall be used to pierce the can

P . . e 2 a2 L

under vacuum. (Catalog, 70, Fisher Scientifie Company, Catalog No. 13-

299-75).

3.2 Reagents.

3.2.1 Potassium hydroxide solution. Dissolve 60 grams of KOH,
reagent grade, in 60 ml. of distilled water.

3.2.2 Alkaline pyrogallol solution. Dissolve 1.5 grams of pyro-

gallol, reagent grade, in 30 ml. of the potassium hydroxide solution.

Alternatively, a commercially prepared oxygen absorbent with an acid
base may be used.

3.2.4 Manometer solution. Dissolve 0.01 gram of amaranth in 7.6 ml.
of 1 percent Tergitol solution; dilute to 100 ml. with distilled water.

3.2.5 Acceptable alternate methods for measuring head space 02
hermetically sealed containers include the use of:

(a) Paramagnetic type O, analyzer (0-100% range)
&
(b) Polarographic 02 sensor (0-100% range)

4. SPECIMENS

4.1 Specimens shall be representative of the lot of packages.

FED. TEST METHOD STD. NO. 101C
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5. CONDITIONING

5.1 Not applicable.

6. PROCEDURE

L 1 Do atbdamw fanw amalecand o AmmnembhTa anamdeamd ccwa aw antandaed
Ueld l’[cpdlﬂLLUu 1A0L lﬂLybLbo andd Vi€ DCUAULALCLILY VUL BbLaluailu
Orsat apparatus, selecting the burette and sampling device for the
amount of gas available in the sample. Half fill the manometer with
manometer solution. Fill the leveling bulb with mercury. Introduce
about 1.0 ml of the manometer solution so that it floats above the

mercury in the gas burette. Fill the gas pipettes with the proper
solutions. Saturate the absorbers by passing four air samples through

the absorber, first through the carbon dioxide absorber (KOH solution)
arnd thar shen..o than mwvemnn abhcavwhae cxdthamct wanavwddas ¢tha raciiles
ally Lucll LIILUUEU LHE VUAyxgTill auUSULVEL 4LIHUUL LTLULUALLLE LUT LTOULALGO.
This operation provides inert gas for the manifold, manometer, and
absorber system. Check reagents and apparatus by analvzing a known

sampie or a sample of air usiag the technique outlined below. If air is
used, 0.03 percent carbon dioxide and 20.99 percent oxygen are the
theoretical percentages which should be obtained.

VA ] | 2 PP | 2 P S a = £1 1.1
0.4 vetermindiion 01 oxygen conient in 1i1lcaivice deEHng-

6.2.1 With any effective cement, such as Contact, seal a disc or pad
of soft rubber (i.e., 25 to 40 Durometet hardness by test method 3021 of
Federal Standard 601) to the package being tested. Pads should measure
about 3/4 x 3/4 x 3/16 inch. 1If the package is thin, attach a pad to

each side. A small mass of General Electric AdhesivelSealant RTV forming

a blob about 3/16-inch thick by 5/8-inch in diameter may be used instead
~Af tha ewihlhne Adan M meemd A Alanandrmnas tha maadla allawr tha eoalant A
Ui Clie LUl JUiLidl, AU avuUiu Cavg)giilp LIIT lHETULT ) GiaUw e Svaaaus v
dry about 24 hours,

6.2.2 Close all stopcocks on the gas analyzer apparatus. Open the

sampling stopcock and pump mercury until the liquid just reachgs the tip
of the sampling device. Close the stopcock and insert the needle by
forcing the pad agalnst the needle so the neeQLe Just penecrates

--—-14_- ~ls ad A ney

r
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old and manometer stopcocks. Adjust to atmospheric
pressure by means of the manometer and the leveling bulb. Close the
manometer stopcock., Record initial volume V;.
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Open the oxygen absorber stopcock and proceed in the same
manner as with the carbon dioxide analysis. Close the stopcock, adjust

to the meniscus mark and then to atmospheric pressure and record volume
Vs.

Oxygen, precent by volume = (V2 - V3) x 100

Vi
Carbon dioxide, percent by volume = (V, - V,) x 100
Vi
6.3 Determination of oxygen content in rigid containers.
6.3.1 Sampling. The apparatus shall be the standard size Orsat

analyzer with a 50 to 100 ml gas burette. Saturate the absorber with

air as in paragraph 6.1. Position the rubber gasket of the sampling
device against a flat surface of the container; open the stopcock to the
vacuum source. When the vacuum has reached its maximum, as determined

by the mercury manometer, close the stopcock and pierce the container

with the sampling device. Open the stopcock of the gas sampling reservoir,
withdraw the maximum sample from the container into the reservoir, close
the stopcock, and adjust to atmospheric pressure. Analyze for carbon
dioxide and oxygen in the same manner as 6.2.2.

7. REPORT

7.1 Immediately following each test the report (official record)

of the facts pertinent to the test shall be completed and shall include
the following.

7.1.1 A statement that the test was conducted in compliance with
this procedure, or a description of the deviation from this procedure.
Report all options selected and details of otherwise specified procedure
that were followed as permitted in 3.2.2, 6.1, and 6.2.1.

7.1.2 Identification of the specimen.

7.1.3 Results of the test. State the oxygen content as a percentage
of the volume of the gas sample withdrawn for analysis.

7.1.4 When the test is performed to check compliance with requirements,

state that the specimen did or did not meet the requirements and give
the source of the requirements.

FED. TEST METHOD STD. NO. 101C




7.1.5 When the test 1is conducted to evaluate or compare products or
methods, the report shall include a statement of any observations that
may lead to improvements.

7?7 1 A Tha ~rantrantar mauv nans mathade Athar than thaca enecified in
I o AoV AT VUMl A G- VA Illﬂ] “woew MBS LIIVWO VeiliSA whiCEAL AV O Drb\--h - . -—ss
this method (see 3.2.5); however, in the event of disagreement, the

contractor will use the procedure set forth herein for the semimicro or

standard Orsat gas analysis.

8. NOTES

f 1 Partinant infarmatdian ralatad ¢o thic matrthad annecare in the
[+ § ceYCihNent ANIOIMatitlnl Tead8el T Tihis WELndl appealsS ani wac
following publications:

Semimicro Orsat Method, McMullen and Stark, Journal of the
Association of Official Agricultural Chemists, August 1954, Vol. 37, No.
3, pages 856 to 860.

Oa [ R L. NI L al _ N__. MLTL T_ .3 e, T V.. .38
otdanaaras I10r uvraaes 10r wne ury nii 4AMIWUBSLIL Y inCiudiuy

Methods of Analysis, Bulletin 916, American Dry Milk Institute publication.

8.2 Normally, when the Orsat apparatus is checked against air, CO3

cannot be measured unless a burette of greater capacity 1is used (6.1).

8.3 Often in testing dehydrated food packages, the step involving
removal of CO, can be eliminated. However, unless experience shows that
the particular lot of food being tested does not contain a detectable
amount of CO;, this step must be performed (6.2.2).

8.4 Alternative method for determining oxygen

8.4.1 Gas ch omatography. This method involves absorbing the sampie
in a column of ert granular packing material coated with a high boiling
141audd The ﬂr\“n'm 4a hoatad and swant with helium with the aRPR
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coming off separately at distinct intervals. The thermal conductivity

gas present is calculated from the area under the chart curve. From the
total amount of gas shown on the chart, the percentage of oxygen can be

L PPt

calculated.

The gas chromatograph is capable of measuring extremely small
samples, 0.001 ml. with some models, with a high degree of reproducibility,
quickly and easily. However, it is not readily portable, and it requires
a source of helium and electricity.
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1.1 This procedure is designed to measure the weight of phosphate
coating per unit of surface area,of an item, by weighing the specimen
before and after completely removing the coating in a 5 percent chromic
acid solution.

2, DEFINITIONS

2.1 Not applicable.

3. APPARATUS

3.1 Electrically heated glass pan, thermostatically controlled to
maintain a 5 percent chromic acid sclution at 165° + 5°F.

4. SPECIMEN

4.1 Steel panels, 4 by 6 inches of the same metal and gage as used

in the coated item, shall be processed through all the cleaning and
phosphating steps along with the coated item. If it is not practical to
process the individual specimens, sample containers may be cut to obtain
the specimens. Where possible, coating weight measurements should be

made on production items.

5. CONDITIONING

5.1 Not applicable.

6. PROCEDURE

6.1 The clean, dry specimen shall be accurately weighed to the
nearest milligram and the dimensions of each shall be measured to the
nearest 0.01 inch. Then the coating shall be completely remcved by
immersion in a 5 percent chromic acid solution at 165° + S°F. Submerge
the specimen for 15 minutes, rinse, dry, and weigh the specimen. This

procedure shall be repeated until constant weight is attained. The
solvent shall be used for only one test.

6.2 Calculations.
6.2.1 Coating weight. The coating weight shall be computed as
follows:



Coating weight (mg/ftz) =

(Initial weight in grs. - Final weight in grs.) x 144,000

Total coated surface are in square inches

(mg/sq ft) x (3.53 x 10’5) = oz, (avoir.)/sq ft

(mg/sq ft) x (3.22 x lO—S) = oz. (troy)/sq ft
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7.1 Immediately following each test, the report (official record)
of the facts pertinent to the test shall be completed, and shall include
the following:

7.1.1 A statement that the test was conducted in compliance with
this procedure, or a description of the deviations from this procedure.
Damawt all AntdAane cnlantal amd Aatadla AF AthAaseed an acman~ L €2 Ad avmnn Acswan
I\CPUL L asi UPLLUILQ DCTLTLLTU aliu ucuwvaadalid UL U&llclw.l.ac ay!:\..l.A. iATU PLU\_C\-IULC
that were followed as permitted in 4.1.

7.1.2 Identification of the specimen and the specific material
tested.

7.1.3 Results of the test. Weight of coating per square foot.

7.1.4 When the test is performed to check compliance with require-

ments, state that the specimen did or did not meet the requirements and
give the source for the requirements.

7.1.5 When the test is conducted to evaluate or compare products or
methods, the report shall include a statement of any observations that
may lead to improvements.

8. NOTES

8.1 Details are given with the qualification, "unless otherwise

specified,” in the paragraph regarding:

Connmndimanma £/ 1\
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