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1. SCOPE

1.1 This specification covers one type of themmosetting epoxy resin
compound used in ordnance applications.
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effect on the date of invitation for bids or request for proposals form
a part of this s eci.flc tion to the extent specified herein. In the eve

herein, the requirements of this specification shall apply.

SPECIFICATIONS
Federal
PPP-C-96 ans, Metal, 28 Gage and lighter
PPP-D-729 Drums, Shipping and Storage, Steel, 55-Gallon
PPP-D-760 Drums and Pails, Metal (5 and 16.64 Gallon)

[Beneficial comments (recommendations, additions, deletions) and any pertinent data which may be of
Iuse in improving this document shouid be addressed to: Naval Ordnance Station, Attn: Standardization
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' VIsion (01 1), 1nQian rieéad, mad. ZUo4u, Dy uﬂng the seif-addressed Standardization Document
improvement Proposal (DD Form 14 6) appearing at the end of this document or by letter.
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STANDARDS
Federal
FED-STD-406 Plastics, Organic; General Specifications.
Test M_,e_,heti_f=~
Military . -
MII.—STD-129 . . Marking for. Shipment and Storage
(Copies of specifications and standards requested by contractors in
from

con t
connection with specif:.c procurement functions should be obtained
offi

s b n ] Yaee o Sandwmans

the procurlng’ a.ctlv.l.ty Oor as uJ.LBbt—eu Oy wie \'ULA\-.anui -g Il

* 2,2 Other publications. The following documents form a part of this
specification to the extent specified herein. Unless otherwise indicated,
the issue in effect on the date of invitation for bids or request for pro-
posals shall apply. In the event of conflict between this specification

Py Y X 4

and other documents referenced herein, the requirements of this specifi-
cation shall apply.

ety for Testing and Materials (ASTM)

ting and Mater
ASTM D 256 Methods of Test for Impact Resistance of Plas-
tics and Electrical Insulating Materials
ASTM D 621 Method of Test for Deformation of Plastics
Under Load
(application for copies should be addressed to the American Society
for Testing and Materials, 1916 Race Street, Philadelphia, Pa. 19103.)

3.1 Materials. The material shall be a thermosetting epoxy resin.
The ingredients of the catalyzed resin shall be such that the cured resin
shall not be corrosive to metals.

3.1.1 Uncatalyzed resin. The uncatalyzed epoxy resin shall have the
physical properties listed in table I.
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- Values

Property Test method Min. Max.
Specific gravity 4.3.1.1 1.15 1.25
Viscosity, centipoises 4.3.2 7,000 20,000
Refractive index 4.3.3 1.560 1.5%0
Epoxy number 4,3.4 165 200

3.1.2 Catalyzed and cured resin. The resin, when cured in accordance
with 4.8.1, shall have the physical properties listed in table II.

TABLE II. Physical properties of cured resin.

Values
Property Test method Min. Max.
Specific gravity 4.3.1.2 1.20 1.30
Tensile strength, psi 4.3.5 9,000 ———
Impact strength, ft-1lb/inch 4.3.6 0.40 ——
Hardness, Rockwell M 4.3.7 100 120
Deformation under load, % 4.3.8 —— 0.5
Water absorption, % 4.3.9 —— 0.2
Peak exotherm in 6 hours, °F 4.3.10.1 — 25
Gel time, hours 4.3,10.2 6 15 —
Volume resistivity, ochm ocm 4.3.11 5x10 _—
3.2 nstruction sheet. The manufacturer shall provide, with each
resin sﬁbmitted for approval, two copies of an approved instruction sheet
containing the following:
a. Maximum usable storage life of the uncatalvzed resin.

b. Any other pertinent information on storage handling of the resin
such as most suitable containers and precaution to be taken in handling
resin and catalyst. R R R S

4. QUALITY ASSURANCE PROVISIONS
* 4,1 Responsibility for inspection. Unless otherwise specified in the
contract or purchase order, the contractor is respensible for gh perfor-
mance of all inspection requirements as specified herein. Exce as

othexwise specified in the contract or order, the contractor may use his
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own or any other facilities suitable for the performance of the inspec-
+ian veaui vamenta specified her in'. unless disapproved by the Government.

e el e e S| S~ T eSS S5 —

The Government reserves the right perform ax;y of the inspections set
forth in the specification where such inspections are deemed necessary
to assure sx‘xppl%gs and services conform to prescribed requirements.

* 4.2 Quality confomnce inspecti on. Quality conformance inspection
gshall be performed on each lot of resin submitted for acceptante and-"
shall consist of all the sxaminations and tests as specified herein,
' Inspsction and test procedures shall be submitted for Government approval
prior to commencement of production. Pailure of the resin to meet the
requirements of this specification shall be cause for the rejection of
the lot represented.
* 4.2, 1 Lot formation. For th purpose of samp.u.ng. lot shall consist
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* 4.2.2 sSampling. For purposes of sampling a lot or shipment in the
form of package lots (cans, drums, barrels, or boxes) shall be limited
_to 30,000 pounds of resin. For each lot the number of individual packages

to be selected at’ random shall be as specified in table III. - The com- -
posite weight of the uncatalyzed resin removed from the selected i

—d e en Al mes dele ade weaaseid

‘ containers shall be at least 10 percenc greater than thac

Iu.LIl.LJ. T.D‘CB.L test Bpemu uecuu of 4.3. 11IC LULRE oLy

from the resin density: weight eguals total specimen volume
Withdraw ecual weight portions from each selected container such that

Tidhe WO A WA WBTYY Al & Ww e ges ¥ W T oo dad AR
. the total weight removed will meet the composite test specimen weight
requirements. All of the resin required for the tests of 4.3 shall be

taken from the composite sample which is representative of the lot.

~TABLE III: - Minimum number of packages to be selected for -sampling.

Number of packages Nuiber of packages

in the lot to be sampled
lto3 all
4 to 64 4

65 to 125 5

126 to 216 6

217 to 343 7

344 to 512 8
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4.2.3 Test conditions. Standard test conditions shall be 23° % 1° C
(73° £ 2° F) and 50 £ 4 percent relative humidity. Specimens shall be
tested after being exposed to this temperature and humidity for 2 days.

* 4.2.4 Preparation of test specimens and peak exotherm and gel time
tests. Weigh to the nearest gram approximately 1400 grams of uncatalyzed
resin and heat to 160° £ 2° F, Heat, in a ventilated hood, a stoichio~
metric amount of purified metaphenylenediamine (having a melting point

of 145° F) to 150° % 2° F. The stoichiometric amount of metaphenylene-
diamine is derived from the epoxy number (see 4.3.4), and guantitatively
utilized in accordance with table IV. Into the melted metaphenylenedia-—
mine insert a variable speed, mechanical stirrer, and add the heated
uncatalyzed resin. After the uncatalyzed resin has been added continue
stirring for 90 * 30 seconds at a speed which will minimize air entrap-
ment. Immediately place the container with the hot resin solution into

a room temperature water bath and continue stirring until the solution
temperature is lowered to 105° F. Pour part of the cooled solution into
a 12- by 4- by l-inch-deep metal pan to a depth of 0.75 inch. The remain-
dexr of the solution is set aside at room temperature to be used later for
the peak exotherm and gel time test (see 4.3.10) and the volume resistivity
test (see 4.3.11). Allow the solution in the pan to cure for 24 hours at
standard laboratory (ambient temperature) condition. Post cure for 4 hours
at 194° * 2° F, After post curing, cool the casting to room temperature,
machine desired test specimens as prescribed in 4.3.1.2, 4.3.5 through
4.3.9, and 4.3.11, and condition test specimens as prescribed in 4.2.3.

4.3 Test procedures.

4.3.1 Specific gravity.

4.3.1.1 Uncatalyzed resin. The specific gravity of the uncatalyzed
liquid resin shall be measured with an accurate balance. The average of
three detexrminations shall be recorded. The specific gravity shall be
expressed as the ratio of the weight of a given volume of the resin at
25° C to that of an equal volume of water at the same temperature.

* 4.3.1.2 Cast resin. The specific gravity of the cast resin shall be
determined by method 5011 of FED-STD-406, on three specimens. The average
of the three determinations shall be reportegd.

4.3.2 Viscosity. The viscosity in centipoises of the uncatalyzed
resin shall be determined with an accurate viscosimeter.
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TARIE TV. St01chiametric amount of metaphenylenediamine at determined

Number of grams of metaphenylensdiamine
Epoxy - numberx per 100 grams of uncatalyzed resin
158 16.39
167 16.19
.. 169 e 28000 L .
171 : ) 15.81 -
A73 15,63
175 - 1 .. 15.45° -
77 - o o 15.28 .
179 » - 15.11
i81 L 14,94
183 - . . . o 14.78
185 . o : 14.62
187 - , 14.46
189 14.31
191 14.16
193 14.01
. 195 13,87
197 13.72 %
199 13.5% '
Y

4.3.3 Refractive index. The refractive index of the uncatalyzed resin
shall be determined by a refr
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4,3,4 Epoxy number. The epoxy number of the uncatalyzed resin is the
number of grams of resin conta:.ning one epoxy eguivalent. It shall be

determlned as follows.

a. In a 125-milliliter, ground-glass stoppered Erienmeyer fiask dis-
solve- 05000 ‘gram of uncatulyzed resimin 25.00 milliliters- of hydrochlo--

ric acicl-p-dloxane reagent. This reagent shall be prepared by pipettin
. |

4.00 milliliters of reagent grade concentrated hydrochloric acid into a
e

1494%ns valimatrio €laek and fillin mark with p-dioxane

BN _wad ¥
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having a melting point of 11:5° C.
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b. The resin solution as prepared above shall be allowed to stand for
20 minutes, with occasional shaking.

c. After standing, wash into a 250-milliliter beaker with 50 milli-
liters of distilled water followed with 40 milliliters cf acetcne.

o the wa
0.2 gram of gelatin.
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e. With continuous stirring, the mixture in the beaker shall be
titrated with 0.1000 normal silver nitrate solution, using a calomel
(saturated) -silver electrode system (see figure 1) containing a 0.05-molar
ammonium nitrate bridge, to detect the equivalence point potentiometri-
cally. Reagent grade silver nitrate shall be used. The end point of

» -~ the-titration-shall be determined by adding the silver nitrate <dropwise -
near the equivalence point and choosing the volume where the greatest

change in potential occurs.

AMMONIUM NiTRATE SALT BRIDGE
—POTENTIOMETER 7
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- weight of resin sample x 100
Epoxy No. = ~—5~5567T (mi R ; AgNO, for blank) - (sl Of AgNO, for (HCL)

* 4.3.5 Tensile strenath. The tengile gtrength of the catalyzed and

cured resin shall be detexrmined by method 101l of FED-STD-406 on test --
specimens constructed in accordance with figure 2. The rate of head
travel for the tensile testing machine shall be not greater than

0.05 inch per minute while extensometer readings are made. The average
of five determinations shall be recorded.

— 1.000" |—o

|-
C

bl

@



Downloaded from http://www.everyspec.com

4.3.6 Impact strength. The impact strength of the cured resin shall
be determined in accordance with ASTM D 256 on 2,5~ by 0.5- by 0.25-inch
specimens. The average of five determinations shall be recorded.

4.3.7 Haxdness. Rockwell M hardness on the cured spec:.mens shall be
b - } "N

e
* . e
Anden csmnd can D moe  smana o mand A tes —o sl .3 _ -
Geterifiined as prescrioeqa oy metn 1081 of FED-5TD-406. The average oOr
fanr raadinme nay cackiney ohall ha rmanmarkad
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4.3.8 Deformation under load. Deformation undexr a 2,000-pound-per-
square-inch (psi) load and 160° * 2° F of a 0.5~inch-cube cured resin
specimen shall be determined as prescribed in ASTM D 621, The average
of two measurements shall be recorded.

* 4.3.5 water absorption. Water absorption of the cured resin shail
be determinsd as prescribed in method 7031 of FED-STD-406. The average
of three measurements ghall be recorded,

4.3.10 Peak exothexrm and gel time. The same sample shall be used for
the peak exotherm and the gel time measurements.

Q
follows: 300 £ 5 grams of the catalyzed res:.n as prepared in 4.2.4, and
—_——e N .9 Ao TACO ™ ale =TT Tin cmmemaam S PUipt, JpRpa | I w A nn\
CUuLEUu U pRVpe £, ilall DS pou.reu .I.IILU a st.auuuu IDWEeL L \4LJLL 2 %t UV}
can immediately. A therxmococuple shall be mounted gecurely and orien-
tated in the exact center; wvertically and horizontally of the liguid
resin. The temperature of the reaction mixture ﬂhall be measnred period-
ically every 5 to 15 minutes over a 6-hour period. The peak exotherm

shall be reported as the maximum temperature rise above 105° F. The
ambient room temperature shall be 75° % 2° F

4.3.10.2 Gel time. The gel time shall be reported as the time required
for the sample in 4.3.10.1 to become stringy as determined by the lower-
ing and ¥a '-ir.g cf a thin wire into the reaction mixture.

>

O
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' 4.3.11 Volume resistivity. The volume resistivity measurement is made
as follows:
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Keithley model 2008 shunt attachment (see figure 5)
'45-volt standard battery.
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4.3.11.2 Monitoring device (fabrication and assembling).

i
3
.
]

)
)
)

]
g
55
=
{ <

w ™k
]

:ﬂ'
oo
Q

H
o Le)

b. The strip electrode assembly is placed in the standard number 1 u
can with the cover plate being supported by the top of the can, and two o
terminals connected to the current monitoring device as shown in figure 5.

The ‘overall moni toring device consists of a Keltnley model 2008 decade
shunt atjtaqhmen.t and a 45-volt battery.

4,3.11.3 sin preparation. The catalyzed resin, as prepared in 4.2.4
and cooled to 105° F shall be poured into the number 1 can to a depth of
at least 1 centimeter above the electrode strips. The catalyzed resin
shall be cured for 24 hours at standard conditions. Postcure the casting
in the can by reheating to a temperature of 194° % 2° F throughout the
resin and holding this temperature for 4 hours. Cool the resin to stan-

dard condition before-testings- ---- - - R e R T

3
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read directly from the electrometer and the volume res:.stiv:.ty, P, cal-
culated from the following equation:

A(Eb - Ed)
LI Iy

P =

N

“ 4
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where:
- - . 2 _ N 3
A = gurtrace area 1n cm of the electrode
L = current path length in centimeters of the material
A/L = 86 for electrode described
E, = battery voltage
g ™ Vvoltage drop across the sample
I = current in amperes.
3
* 4,4 Examination of haﬁkaﬂinn The packaging of the resin shall be

examined for conformanee &£o the requirements of section 5.

4.5 Resubmission and retest. Resin which has been rejected may be
reworked or replaced to correct the defects and resubmitted for accept-
ance. Before resubmitting, full particulars concerning previous rejec-
tion and the action taken to correct the defects found in the original

shall be furnished to the procuring activity. Resin rejected after
retest shall not be resubmitted without the specific approval of the pro-
curing activity .

* 5. PACKAGING

* 5.1 Packaging and packing. Packaging and packing shall be level A or
C, as specified in the contract (see 6.2).

5 5.1.1 vel A. Unless otherwise specified, the uncatalyzed epo
resin shgll be ckaged or packed in ‘;—nnnhﬂ 5-gal1mxi 1’“——-pound stae

Da RES) LAY 1
containers, or 55-ga allon steel open head drums as designated by the pro-
curing activity. Five-pound containers shall conform to type V, class 2,
of PPP-C-96 and shall be packed for the level of shipment in accordance
with the appendix thereto. When containers are manufactured from electro-
lytic tin plate, the containers shall be made from 0.50-pound material.
Interior and plan B exterior coatings shall be required. ' Five-gallon
and 120-pound steel containers shall conform to type II (class 2, 5-gal-
lon lug cover pails) and type III, class I (120-pound (16 64-gallon) lug

cover drums) of DDD-“-7‘0, rﬁ""“wcti"“‘y. Packing for allJ.Pﬂlt.‘.uCS will not

be required. Fifty-five gallon drums shall conform to type III or IV of
PPP-D-729 and shall have a full removable head with bolted rinc or level
locking devices. Drums shall not require overpacking for shipr .ts.
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* 5.1.2 Level C, The epoxy resin shall be packed in a manner which will
n

or supplv source to the flrst rece1V1na activ1tv for immediate use. The
type of containers used shall conform to applicable carrier rules and

regulations.

5.2 Marking. In addition to any special marking required by the con-

- tract or order, all marking shall be in accordance with MIL-STD-129. -

6.1 Intended use. This epoxy resin is intended for use in ordnance
applications.

6.2 Ordering data. Procurement documents should specify the following:

o TR0 I o o - 1}

* 6.3 Supersession data. This specification includes the requirements
of MIL—Rr21931(Wep)p dated 17 February 1959, and NAVORD OS 8095, dated

2 October 1857.

* 6.4 The marging of this gpecification are marked with asterisks to
indicate where changes (additions, modifications, corrections, deletiaong)

from the previous issue were made. This was done as a convenience only
and the -Government assumes no liability whatsoever for any inaccuracies™
in these notations. Bidders and contractors are cautioned to evaluate
the requirements of this document based on the entire content irrespec-
tive of the marginal notations and relationship to the last previous

issue.

Review activity: Preparing activity:
ARMY - EA Navy - OS
(Project No. 9330-N773)
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DoD contractors, govemment activities, or manulacturers/ vendors who are prospective suppliers of the product
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prepering activity. Comments submitted on this form do not constitute or imply authorization to waive any
portion of the referenced document(s) or to amend contractual requirements. Attach any pertinent data which

may be of use in improving this document. If there are additional papers, attach to form and place both in an
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