
.’,

I

I

I

MIL-A-52194A(m)
16 @mcry 1967
SLIPEFISEDR?O

MIL-A-.52l94{Ora)
14 September 1961’

mLlmRY SPB21PICATION

ADEESIVR, RPOXY (FOR BONDING

GL4’SSRHNPCH2E0 POLY=PES)

1. SCOPE
.. .

1.1 TMs EIpecificatIon covers the requlremut.s for a two-part, epoxy-
based adhesive, suitable for bonding gJ.8ss-reinforcedpolyester where

: nn peel or cleavage is anticipated (see 6.1).

2. APPLKA2LE mCulmmS

2.1 The fOUml.ng do~uts~ of the iseue in effect nn the date or ii-

0

vlation for bide or request.for proposal, fern!a part of this specification
tn the ~ent specified herein.

“sPD21PIcAmcm

PEmiAL
QQ-S-63b - Steel, Ear, Carbon, Cold Plni’ehed (Standard ‘Quality)
-PPP-c-g6 -.Cans, Metalj 28 C+ge and Lighter
PPP-P-m - pails, Shipping, Steel (1 thi-nugb,+2”Won) -

KtIJmRY
- MIL-STD-105 - SIZWPU prCJCdURS ~ fi~lee for Imm=ct ion by Att”tibuten.

MIL-Sl’D-12g - Marking for Shipment and storage.

..
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~.~&A->21.~!bA(MR)

[C.pieS 6P speeiPlcakions,
by contractors in cO_eCtiOn

●
standards, ‘dfafiws. =rrdpublic et:ons required
*-ith specific proc~-=ent functions should be’

oit.dnd from the procuring =ctivlty Or P-S;directed by the cWtr=tiW Offi-
cer.)

2.2 Other publications. TM follOV@ documents fo~ a pti Of this Epeci-
ficstion to the efl.entspecified herein. Unless otherdse i~dicated, the
issue in effect on date of invitation for bids cr request.for,pro>osal shr.il
apply.

.W3R1CAR SOCiZ’fYI’ORT2STIHG A-ii:JATERIAM (AK?!) STAHDAW5

D 950-5$ - Test for Impact Stren@h of Adkcaice3

D ioo2-6b - - Adhesives iz Shear bj Te~sionTeat for Strer@.h Prc~ert izs o.
LOadi~ (Metal to Xetsl)

AppMcat:on for cop5es ahculd be sddreeaek tc tke Aaerican Society for Test-
ing and Materials, 1916 Race Street, Pt.iladelphie,Pennsylvania 19103).

3. m~~

3.1 Material. The natericl shall be a tin-component, r---temperature cur-

ing, epo~-b.=sed adhesive consisting of an ep+ eesinous base and a hartener.
The hardener shall be of we type =d qu~tity G=eSSU_Y tO prOduc= = adhesive ●
=cct:cg the requimaae9ts 0P this speclficetton.

fkn% tie resinous base and tha hardener shatl.be i.n pa~ +imta.

3.3 In$&uctions for us+ ‘me applier sha.1~ ProWide cwmle~e instm~-s .
hsll tw f%rniek.d with each um:tfor usi~g-t~e edbesive. l%e inetTuctiOCO s

~ackcge of edhesive ns:eriais and 8hall lnchde tht ?olln’dinginfozmatlon:

(a)

(b)

(c)

Storage stability. Indicate the opti!ma storcge tempsret.ure and
conditions for the materials, and the expectsat storage life of
the msterials under these conditions,

Mixing propurtions. State the proyrt ions of bsse to hardener. re-

q!!iredto produce a edhesive CODForming ?a ail prc.pert!.es s;-eci-
fied in table I. The proportions shall be by =elsh:.

Mixing techniques. Describe clearl~ tne necessa.~ techniques PcW
zixing the recon’m.endedpropcrtlcns CC base ax.?!=rdener.

2
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(cl) In addition to the above information each’instruction’sheet or label
shall contain a cautian es foliov$:

“CAUTIOi?: Contents may irritate the skin, rnUCOUS”me=br=es,
and lungs. Use vith adequate ventilation: Use clean
clothes daily. Use respiratory, eye, and skin Protection
during mixing. Protect the skin daring pouring or laying-
UP operations. Prohibit smoking in working area. Keep skb-
stance civayfrom food and food p~ducts. Wash hands

thoroughly before smoking or eating. In case of accident:
Flush eyes with veter for 15 minutes. Remove subst=ce -
skin vith alcohol or.acetone; then vash rues with soap and
water. See a physician. ”

3.h Physical and zcechanica.1properties. Tbe properties of the *esive and

of adheai= bondeti spectiJuI sluillbe In accordance vtth the requl.rememte and
test pu-sgraph K&JIC& Bpecified in table 1.

I

●

‘i’able1. Prnperty requirements for adhesive and .9d-
hesive bonded ~cimcms

Value
Property

Paragraph reference
required to applicable test

Shear stren@h, psi h.6.2
at -5h0 + 2°C (-65 + .3.6°F)

%~%du~fi%:)(~nimum)
1790
1500

at 23° + l.l°C (73. h0 ~ 2°F) ,.

averag~ (minimxm) u60
individual value (minimum) 11oo

at Tl” + 2°c (160° ~ 3.6”P)
avere.g~ (minimwrJ 290
ind.ividud value (minimum) 250

Impact strength, ft-lb. b.6.3

l/2 square inch bonded area, average (minimum) 18.0
individual value (minimum) 15.0

Viscosity 5 minutes after mixing resinous 1400 . .
base and hardener at 23° ~ l.l”c (~3.b0 ~
20?) poises ~minimum)

Viscosity b5 ginutes after nixing resinous 3900 h.6.b
baae an& hardener at 23° ~ 1°C (73.5° $
2“F) and 50 ~ ~% R.H. poises (maximum)

3
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j. b .1, Storage life. After 6 LGontcs stor.We tit:c.lw1 room ter+eret.ure
(??.l°C to 26.7”CJ (70° to &l”>-) in “theL-.orlginel contdneis, the base
snd the ‘carclene.rwhen mixed :inaccordance with t’hemmmfacturer’s instruc-
tions (see 3.3) sbnll be capj!ble of forming an edhesive which shall meet ‘
the requ<~exents of this spm:ification when tested in accordance vlth 4.6.

. . .,/.

3.5 Vorkmanshlp; %th the resinous base and hnrdener sh.sl.l.be freq fym
?cueigu =tter, homogeneouss, EUIdproceseed as required in accordance wfth
the best practice for’high quality msteria.1 (see b.5 .1).

b. QUAiXIY MSURiiCE PROVISIONS

1+.1 Responsibility for SnsT&ct ion. U+eis &herwise specified in the
contract or purcMse o.ider,the su~lier is responstiolefor the perforzzace
.ofall inepectiau re~uirementfi as specified lhereic. ~ce~. efiutherwise
specified, the supplier my u+Llize his cm facil.ities cr any cc=erckl
i.absretcry acceptable to the Gcm:rnment. ~ C-o-Je__n% ~ser.res the right

to Perfcm my of the inspection. set :-ort.hin the ~ci.ficatlon uhers such
iG&ct ioos are deemed necess~ to ssscre th=t supplieF end senices conform
to ~sctibed mquireieents.

4.2 Id. A lot &all consist of a ~iati.ityof the a&eBive cauponents (base
ad *K=), esth prcxhced h one batch of the sate chemical ingredients bJ
t.ne,sams process, * presented for acceptance Rt one time.

L,3 Classification cf teats. .&less otherwise specified, ssmPMng and all
visual ad dimensional in~ction shall be done at the =rnsfactu=er’s plant.
- te+.ing M be perfomp$ in accordance tith k.6 @ shall be classified
.ssfollclvs:

I(FK Lot Acce@6rc tests (we 4.3.1)
(b Pericdic ict-check tests (see L.3.2)

k. 3.1 Lot acceptance tests. Lot acceptance tests shall be rda nn each lot
of material and shall be the basis for the acceptance or rejecticn of the lnt.
~ lot acceptance tests shn ccn~ist of the -natiOn SP=IfI~ ~ b-5*
plus the folMwlng tests:

(.s) Shear atrangth at 23°C (see k.6.2)
(b) Initial vlscoaity at 23°C (see 4.6-L)
(c) Viscosity after 45 minutes at 23°C (se, L.6.bl

L.3.2 Pericd!c lot-check tests. Lot-check tests shall be .msdeon the ?Irst
1ok & afi%s-ivemcterials furnished under this specificatirxz,am? on evev 2Cth
lot c~ the same materials thereafter, or once every 2 years, vhickever ia =&e
more frequent. Unless othefii se speclfled by the procuring activfcy, the
pertndic lot-check tests sbnll consist of sll tests specified in ?emgraph k.6.

●

●

i
I
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● MIL-.i-j2lg::A(Ml+)

4. L. 1 SaaDlinK for visual exmineticn. A rsndom sample of wit packages
shall be selected from each lot in accordance .JithMIIATD-105 at inspection
level 1, to verl~ compliance vith all requirements of this specification
not covered by tests (see b.5). ‘I%=unit of product shall be one unit
package (see 5.1.1.1).

b.J4.2 Sam~~ for tesze. A re~resenta:ive l-quart.sample cf epoxy resin-
ous-base ~tarial shall be selected fc,r tests from each lot. Is addition, a

I
sample of hardener representative
qlusntity to activate the resinous
ents shall be used to prepare the
(see ~.6).

4.5 Sxx.m.inat!On
I

of the lot shall be selected in sufficient
base nateria.1. The samples of both compon.
dfiesive specimen for aLl required tests

I k.5.1 VisuaL. Sample units selected in accordance vith ~.h,1 shall be ex-
amined fo=cts at the acceptable quality levels shown in table II.

J.5.2 Pqinx. Packim and ruarki~ . Examination shd.1 be for the defects
and at the acceptable quality levels shown in table II.

●
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4.6 fist procedures. Unless otherwise speclfled, sll tests shall be
conducte~ at 23” f—l~”C (73. b” t 2“F). ‘I’heaveItigevalue fcr the
number of specimens tested snd the minimum value, when applicable, for
n Blngl.especimen tested shall conform to ‘the requlremen ts of this speci-
fication (see 3.4).

L.6.1 preparation of specimen. An epaxy-based adhesive shall be pre-

~ ti the sample comFabents selected in accordance with 4.4.2. l.rn-
less otherwise specifled, the mixing techniques shall be in ccmpllsnce
with the supplier’s instructions. Tbe sdheaive epeclinenshall bc used for

.. .

all required tests.

4.6.2 sbesr strength. Ten specimens shall be
quired temps=tures in accordance with AS174test
for the folkm.ing:

(a)

(b)

(c)

(d)

(e)

Individual specimens shall consist
1 by 4 inches.

tested at each of the re-
=thcd D 1C02-6L except

of steel paneis measurhg

me steel prmels shall be of NO. 16 U.S. stsndsrd gr,ge
(0.0613 t 0.C03 inch thick) steel conforming to Cmpnsi-
tion 102U of c@-s-63J+.

@erlep length shall be O.X inch.

Al-lspecimens shall be cured 7 days at roczotempemture, using
only”contact pressure.

Eef&e testing at -54 * 2°C and ?l” * 2-C, the 6pectis shall
be e~osed to the required tcmperstu.res for a m.lnimumof b
heurs .

4.6.3 kpact strength. Ten spcclmcns shall be tested in accordance vlth
ASTM test =thcxi D 950-54 acept that:

(.3)

(b)

(c)

S&d Confomling to QWW534, Calrpnsitinn 1020 aku be used
to prepare the speci.mene.

The dimensions of the upper block shall be reduced to C.n by
0.70 by 0.375 Inch.

AU specimens shall be cured 7 days at roan tcsnpen?.ture,using
on>~ Cotibactpressure.

I
.
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L.6. ~ Visccsity. The vlsccsi:y of a 270-grsn ssuple of base resin
t and hmrde~er shall be determined with a Brookfield visccneter (or equal) ●

.,:.+

using a number ? spindle &t U rpm. Measurements shall be taken at “23°

~ l.l”C’(73.4 J 2°F) for both (a) tbe viscosity of the specimen 5 minutes
arter mixing of the base resin snd hardener and (b) the viscosity of the
Symcimen ~5 dnUte S after !dxing in acco-.ckncewith the requirements of
this specification (see 3.~). The tmpersture of the resin .+d @dener
mixture may rtse to 25°C (77°F) after 5 minutes at 23°C due to t“he.
exothemic resstion. The visconeter shsll be used according to.the s&u-
facturer’s instructions unless otherwise specified by the procuring acti-
~,itY(see 6.2).

k .6.5 Storw e life. ‘Thematerial stored in accordance with 3.4.1 shsll
be visually examined for signs of gelation or bardenifig. If such eiEIM
nrc found, the suspected “t=aterid may be sub.lectedto any test or tests
specified in this specification to confirm the deterioration.

4.7 Rejettloa.

II.7.1 ‘Ecsaiaation. A lot shall be rejected vhen the nuabsr of noncon-
foralng Unit# o? a nweple exenined in accordance vith &.5 ●xceeds the 8ccep’c-
xnce number spacified for that aazrpls.

~,7,2 ~eBtB , A ~~t ~h~~ be reJ8Cted for f~il~-e to cOZlp~ with ~ Of

the teat =ementn of this specification, when tested in eccord=ca vitt. w
4.6.

5.1 Packsgin& Packaging shall be Level A or Level C as specified (see

6.2).

5.1.1 Level A

5.1.1.1 Unit pscksue. The epoxy resinous base snd the hardener shall e~ch
be pscksged in its own cnntainer; the containers shall be packsged in a unit
that shall prevent accideatal separation, but permit eisy,separation for mixin8
purposes. Tbe propofiional quantities of resinous base and hardener in’e~ch
unit p.xcka6eshall be in accordance with the supplier!s recommendations for

I

mixing .

>.1.1.2 Packw in~. Unless othervise specified by the procu?ing activita”,
both the resinous base snd the hardener shall be firnished (a) in’l-pint,
l-qusrt, or l-gsllon cans conforming to PPP-C-96, type ‘J,class 2; Or (b) in
S-gallon lug-cuver steel pails cnnfomins tn PPP-P-704, tm.e II, ss sPecified
(see 6.2).

8
...
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5.1.2 Level C. Unit package shall be in accordance with S.1.1.1. Unit

containers shall ‘:ein mccorda.ccevith the s~~.2plier’scommercial practice.

Packages shsll be protected against .ieterioration during shipment SN sny
?,:;tsel~e~:{*teT.,n\prior to use,

5.2 PacH~. Packing sbail be tivel A or Level C, as 6peCified (~ee
6.2).

j.2.1 Level A. Units packnged in e.ccord~ce vith 5.1.1.1 shall be packed
to confom=e overseas shipment requirement of PPP-C-g6, Appendix.
Fj,ve-g~lon pails till require no OverPaci%.

5.2.2 Level C. Packing Bhall be in accordmce wttb cnmmerciel practice
adequate ‘k-e acceptance” and safe Aelivet~ b} the csrrler for the mode

of trsns>ortation smployed.

(9)

(b)

(c)

(d)

Rate pnckc.ged (nonth and yem-)

Lot number snd date of last let-e’necktest.

A caution, RS follows:

“C@ h: Conte& irrftating. AVO1d probwd or rep-t~’
skin con&fi. Uash hands >efar.:c..sting or makins. Keep
uater. ids Way ftoa ?eod and sood prclucts. In c=e of skin

c~nt~intttion, cleanse with slcohol cr acetone follcwed by
bca? and Water washing. Remove contmaine.tedclothing. See
a pbyslcian. ”

lKX’E: ‘T7Lccsution of 3.3(d) may be substituted for that of 5.3(d).

6. XUITS

6.1 Intended use. ~is specification was prepared to cover meterisl for
bonding the tvo hnlves of plastic gunstocks. The sdhesive is intended for
use in .spplicatio~s where lie paste consistency is necesseu (a) to prevent
adhesive drain-off during cure, or !b} to bond adherend s~faces that -e
sot plane. ~.e @he$ive is not intei:dedfar use where ser”=~ce tt~Ferature=
exceed @b”?. ~g properties required bv this specification agpls-only to
reproducible materisk and 9hould net be used as design .iata.

9

,.
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6.2

, ‘!

Ordering data, Procurement documents &ll specim the follming:

. .

(a) Title, n~be~ , and date o? this specification. o

(b) Instruction for usi~ viscometer, if any (see b.6.k).

(c) S@ectlon o? applicable level of packuging (see 5.1).

(d) Size of containers (see 5.1.1.2).

(e) Selection of ●pplicable ievel of”packing (see 5.2).

(f) special

Custodian :

Ar@u-m

Review MXiVlti09 :
Army -rib, m,xu,

User activities:

--=,

Ccd.s“c”

R’eviev/User
circulation

m

marking if required (see 5.3).

Preparing activity:

m-~

(ProJect ‘BO. 80h0-AOh4)

information 18 current
should be based on the

en of the dnte

information in
of this doCument ; ti~t
the current DODISS.

● ’
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STANDARDIZATION DOCU?AENT IMPROVEMENT PROPOSAL
(Srcimwudions- Rrw$eSidel

‘OCLIMEN1 NuMBER ]2, DOCUMENT 1),,,

I
NAMEOF 5“SMITTING ORGANIZATION .. TYPEOF0RGAN12AT10N(bfwh ...>

o VENOOR

“---i •1 USE6

,00RESS (S”., t.cir7.slot.. 21?rod. )

•1 MANuFACTURER

In_ oTHER[SP.VY):

R...a”, cl . . ..cl We.. ho

R.”o., R., io..l. f., Rocomrm..e.!.o”

.

. . NAME 0, s.. eM, r,Em ,,. as,. fir. ,. .,, ,. - 0,,; ...! b, WORKTELEP”ONE t4UM0Em<f”CC.* *-.
..”*, - ~o,,o..,

hOA, L,NG AOOR6SS ,S, -,,. (Y,>, ,.,,:.. ZJI’ l-x., O., i.”d a. D.l F OF S“8)A,SS,0N ,SHI.WLJLJ. ●
I
I

00 L“;:.1426 PnEvmmJsEo,T,oN 60.s0, s,s.
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