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MIL~-A-521S4A(MR)
16 January 1967
SUPERSEDING
MIL~A-52194% {Ord)
14 September 1961

MILITARY SPECIFICATION
ADHESIVE, EPOXY (FOR BONDING

GLASS REINFORCED POLYESTER)

b ] Fadata e

1. COPE

1.1 This specificetion covers the requirements for a two-part, epoxy-
based adhesive, sulteble for bonding glass-reinforced polyester vhere

* no peel or cleavage is anticipated (see 6.1).

2. APPLICABLE DOCUMENTS

2.1 The following documents, of the issue in effect on the date of 1n

viation for bids or request. for propossl, form a part of this gpecification

to the extent specified herein. .

‘SPECIFICATIORS
FEDERAL
QQ-8-634 - Steel, Bar, Carbon, Cold Finished (Standard Qual:l.ty)
*“PPP-C-96 -.Cans, Metal, 28 Gage and Lighter
PPP-P-TO4 - Pails, Shipping, Steel {1 through 12 Gallon)
STANDARDS
MILITARY .
-  MIL-STB-105 - Sampling Procedures and Tables for Inspection by Attributes.

MIL-STD-129 - Marking for Shipment and Storage.
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(Copies of speciPications, standaeds, desvings. and publicetlions required
by contractors in comnnection with specific procurezent functioas saould be
obtained from the procuring activity or as dirscted by the contracting offi-
cer.)

2.2 Other publications. The folloving documents form a pert of this speci-
fication to the extent specified hereinm, Unless othervise indicated, the
{ssue in effect on date of invitation for blds cr reguest-for proposal shail
apply. :

AMERICAN SOCIETY FOR TESTING ARD MATERIALS (ASTM) STANDARDS

D 650-54 - Test for Impack Strength of Adheaives

D 1002-6h - Test for Strength Preovertiwzs of Adhesives in Shear by Temsion
Loading (Metal to Metal)

Lonlication for conies sphouid be addressed tc the American Soclety for Test-

Plaw=s Tl 455 s P=g Lo vl

ing and Materials, 1916 Race Street, Philadelphie, Pennsyivenia 19103).
3. REQUIREMERTS

3.1 Material. The materiel shall bs a tvo-compopent, rocm-temperature cur-
ing, epoxy-based adhesive consisting of an epoxy resinous base and & hardener,
The hardener stall bz of dhe type and quantity pecessary to produce an adhesive
zeeting the reguirements of this specificstion,

3.2 Form, Both the vesinous base and the hardener shatt be in paste form.

3.3 Insteuctions for use. 'The Supplier shall provide complete iostructions
for using the sdbesive., The lnstructions ska 1 be furnished with each unit

sackege of sdhesive materiais and shall include the following information:

{a) Storsge stability. Indicate the optirum storege tempereture and
coniitions for the msterials, and the expectent storsge life of
the materials under these conditions,

(b) Mixing proportions. State the propcrtions of base to hardener re-
cuired to produce an edhesive confofming to all properties spacl-
f1ed ip tatle I. The proportions shall be by welght,

{c) Mixing technigwes. Describe clearly the necessary techaiques for
zixing the recosmended properticns <{ tase anc rerdener.
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(d) In addition to the above information each instruction sheet or lasbel
shall contain a caution es follovs: ' )

"CAUTION: Contents may irritate the skin, mucous membranes,
and lungs. Use with adequate ventilation, Use clean
clothes daily. Use respiratory, eye, and skin protection
during mixing. Protect the skin during pouring or laying-
up operations. Probhidbit smoking in wvorking area., Keep sub-
stance avay from food and food products. Wash hands

thoroughly before smoking or eating. In case of accldent:
Flush eyes with water for 15 minutes. Remove substance from

skin vith alcohol or- acetone; then vash area vith soap and
water. See a physician.”

3.4 Phuysicel and mechanical properties. The properties of the adhesive and

of adbesive bonded specimens sball be in accordance with the requirements and
test parsgraph metbods specified in table I.

Table I. Property requirements for adhesive and ad-
hesive bonded specimens

Value Paragraph reference
Property required to applicable test

h's.z

Shear strength, psi
at -54% & 2°C (-65 +.3.6°F)

aversge (minimum) 1790
individual value (minimum) 1500
at 23° + 1.1°C (73.h° 2 2°F)
average {minimum) 1360
individual value (minimum) 1100
at T1° + 2°C (160° + 3.6°F)
average {minimm) - 290
individual value (minimum) 250
Inpact strength, ft-1b. b.6.3
1/2 square iach bonded area, average (minimum) 18.0
individual value (minimm) 15.0
Viscosity 5 minutes after mixing resinous 1koo L.6.4
base and hardeper at 23° + 1.1°C (73.4° +
2°F) poises (minimum)
Viscosity U5 minutes after mixing resinous 3900 h.6.4

base and hardener at 23° + 1°C (73.5° +
2°F) and 50 *+ 4% R.H. poises (maxioum) ™
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RN rege 1ife. After b wontks storage at ncrmal room temperesture
1°C to g 7°C) (70° to 80“?) in their.originel coptainers, the base

(2 C o 26.7°C
and the hardener when mixed in accordance with the manuf?ctu*er s instruc-
tioes (see 3.3) sholl be capuble of forming an adhesive vwhich shall meet

tke requirements of this spevif CsbiOﬂ vhen tested in accordance with L.6.

3.5 Qorkmanéhip; Both the resinous base and hardener shall be free from
Taorelgn matter, homogeneous, and processed as required in accordance with
the best practice for bigh quality msterial (see b.5,1).

4. QUALITY ASSURANCE PROVISIONS

4.1 Respansibility for tnsuection- Uniess otherwise specified in the
contract or purchase order, the supplier is responsivle for the performaunce
af all ieepectlon requirenenis 8 specified hereirc. Bxcept 25 otherwise
specified, the supplier may utflize his cwn facilities or any commercial
laboretsry acceptable to the Govermieot, The Covermement reserves the right
10 perform any of the inspections set forth in the specification where such
inspections are deemsd necessary to essure thet suppliee and services conform
to zirescribed requirerents.

%.2 Lot. A lot shall consist of a guantity of the adhesive components (bdase
and hardner), each Troduced in one batch of the same chemical ingredients by
the same process, and presented for acceptance at one tine.

k.3 Classification of tests. Unless otherwlse specified, sampling and all
visual 2nd dimensional inspection sball be done at the mamufacturer's plant.
All testing shall be performed in accordance with 4.6 and shall be classified
sa follows:

(a) ot acceptanc: tests {see 4.3.1)
(o) Pericdic lct-check tests (see 4.3.2)

4.3.1 Lot acceptance tests. Lot acceptance tests skhall be made on each lot
of material and shall be the basis for the acceptance or rejecticn of the lot.
The lot acceptance tests shall consist of the examination specified in 4.5,
Pius the following tests:

Shear strength at 23°C (see 4.6.2)
Initial viscosity at 23°C (see 4.6.4)
Yiscosity after 45 minutes at 23°C (sex 4.6.L4)

e~~~
now
Nt S Nt

1.3.2 Periocdir lot-check tests. Lot-check tests shall be made on the first

lot of aibesive meterials furnished under this specificatiorn, an? on every 20th

lot cf the same materials thereafter, or once every 2 years, whichever is the
wore frequent. Unless othervise specified by the procuring activity, the
periodic lot-check tests shall consist of all tests specified in Peragraph L.A,
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L. L Sempling.

4.4.1 Sampling for visual examinaticn. A random sample of unit packages
shall be selected from each lot in accordance with MIL-S5TD-105 at inspection
lzvel I, to verify ccmpliance vith a2ll requirements of this specification
not covered by tests (see 4.5). The unit of product shall be ope uvnit
packege (see 5.1.1.1).

4.4.2 Sampling for tests. A representative l-quart semple of epoxy resin-
ous-base matzrial shall be aselected for tests from each lot. Iz addition, =
sample of hardener representative of the lot shall be selected in sufficient
quantity to activate the resinous base material. The samples of both comporn-
?nts shall be used to prepere the edhesive specimen for all required tests

see b.6).

4,5 Examination

4.5.1 Visual. Semple units selected in accordance vith 4,4%,1 shall be ex=-

anined for defects at the acceptable quality levels shown in table II.

4.5.2 Packaging, packirg and marking. Exemination shall de for the defects
end at the acceptable guality levels shown in table XI,
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4.6 Test procedures. Unless othervise specified, all tests shall be
conducted at 23° £ 1.L°C (73.5° = 2°F). The average value fcr the
mmber of specimens tested and the minimum value, when applicable, for
A sipngle specimen tested shall conform to the requirements of this speci-
fication (see 3.4).

L.6.1 Preparation of specimen. An epoxy-based adhesive shall be pre-
pared from the sample components selected in accordance with 4.%.2. Un-
less otherwvlse specified, the mixing techniques shall be iz compliance
with the supplier's ipnstructions. The adhesive specimen shall be used for
all required tests.

4.6.2 Shear strength. Ten specimens shall be tested at-eech of the re-
quired temperstures in accordance with ASTM test methcd D 1002-64 except
for the following:

(a) 1Individual specimens shall consist of steel punels measuring
1 by 4 inches. '

(b) The steel panels shall be of No. 16 U.S. Standard gage
(0.C613 + 0.003 irch thick) steel conforming to Camposi-
tion 1020 of QQ-S-63h.

(¢) Overlep length shall be 0.50 inch.

(d) ALl specimens shall be cured 7 days at room temperature, using
oaly contact pressure.

(e) Before testing at -S4 t 2°C and 71° * 2°C, the specimens shall
be exposed to the required temperstures for a minimm of b
bours.

4.6.3 TImpact strength. Ten specimens shall be tested in accordance with
ASTM test method D 950-54 except that:

{(a) Steel conforming to QQ-S-63%, composition 1020 shall be used
to prepare the specimens.

(v) The dimensions of the upper block shall be reduced to C.70 by
’ 0.70 by 0.375 inch.

(¢) All specimens shall be cured 7 days at room temperature, using
only cootact pressure.
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4.6.% Viscosity. The viscesity of a JT0-gram sample of base resin
and hardener shall be determined with a Brookfield viscometer (or eu,_ual) .:5‘9’

using a number 7 spindle-at U rpe. HMessurements shall be taken st 23°

+ 1.1°C (73.5 » 2°F) for both (a) the viscosity of the specimen 5 minutes
after mixing of the base resin and hardener and (b) the viscosity of the
specizen. bS5 minutes after mixing in accodence with the requirements of
this specification (see 3.3). The tempersture of the resin and hardener
pixture may rise to 25°C (77°F) after 5 minutes at 23°C due to the.
exothermiec reaction. The viscometer shall be used according to-the manu-

facturer's instructions unless otherwise specified by the procuring acti-
vity (see 6.2).

%.6.5 Storege life. The material stored in accordance with 3.4.1 shall

be visually examined for.signa of gelation or hardening. If such signs
are found, the suspected material may be subjected to any test or tests
specified i{n this specification to confirm the deterioration.

4,7 Relectlon.

L.T.1 Exsmiaation. A lot ghall be rejected vhen the number of nonccon=

foraing units of a semple examined in accordance with 4,5 sxceeds the accepi-~
sgce number spacified for that sampla.

kL,7.2 Tests. A lot shall be rejacted for fallure to comply vith any of

the test requirements of this specification, vhen tested in accordance witk ~—
4,6.

5. PREPARATION FOR DELIVERY ' .

5.1 Packaging. Packaging shall be Level A or Level C as specified {(Bee
€.2}.

5.1.1 Levzl A

5.1.1.1 Unit‘gackqge. The epoxy resinous base and the hardener shall esach
be packaged in i1ts5 own tontainery the centainers shall be packaged in 2 unit
that shall prevent accidental separation, but permit easy separation for mixing
purposes, The proportional gusntities of resinous base and hardener in eech

|
unit package shall be in accordance with the supplier's reccmmundations for |
mixzing.

$.1.1.2 Packaging. Unless otherwise specified by the procuring activity,
both the resinous base and the hardener shall be furnished (a) in l-piat,
l-quart, or l-gallon cans conforming to PPP-C-96, type V, class 2; or (b) in

5~gallon lug-cuver steel pails conforming to PPP-P-TOh type I1, ss specified
{see 6.2).
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£.1.2 Level €. Unit packege shall be irn accordance with 5.l.1.1. Unit

‘ containers shall Ze in accordance with the stppiler's commercial practice.

Packages shall be protscted against deterioration during shipment and any
avbsajuent interval prinr to use. : .

5.2 Packing, Packing shall be Lével A or Level C, a8 specified (aee
6.2). N ’

5.2,1 Level A. Units packaged in accordance with 5.1.l1.1 shall be packed
to conform to the oversess shipment reguirement of PPP-C~96, Appendix.
Five~gallon pails will require no overpackipg.

5.2.2 Level C. Packing shall be in accordance with commercial practice
adequate to onsure acceptance and safe delivery by the carrier for the mode
of transportation employed.

2.3 ﬂﬁgglnz. Vhen labels are pe=d, warking shall be protacied by a ceat
of clear tpansparspt verpish to assure identifizaticn after storege. Con-
talpars sh2ll be warked in accordance vith the requirzments of Hil-STD-129,
plus any special varking epecifizd by the procuring activity (see 6.2), In
additien, the folloving marking shall appear on zach coatainer:

{a) Sterage lustructions

{(b) Date packaged (month and year)

(¢} Iot nuzber and date of last lct-chack test.
{a) A cavtion, s follovs:

"Cqution:‘ Contents irritating. Aveld prolonged or repeated
skin gantact. Yash hands tafiar: sating or smoking. Keep
naterials away ¢rom Food and ¥ood proincia. In came of skin
contesination, cleanse with alcohel or acetone folleved by
scap and vater vashing. Remove contaminated c¢lothing. See
a physician.”

NOTE: The ceution of 3.3(@) may be substituted for that of 5.3(d).

6. HOTES

6.1 Intended use, This specification was prepared to cover material for
bonding the tvo halves of plastic gunstocks. The adhesive is intended for
use in applications vhere its paste consistency is necessary (a) to prevent
adhesive drain-off during cure, or {b) to bond adherend surfaces that are
not plane. The adhesive {8 not inteiided for use where service ttamperatures
exceed 200°FP. The properties required bv chis specification apply oaly to
reproducible material and should nct be used az design data,
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6.2 Ordering data. Procurement documents shall specify the following:
(a) .Title, number, and date of this specification.
(s) .Instruction for using viscometer, if any (see 4.6.4),
z {e) Sgl§ction of applicable level of psﬁkaging (see 5.1},
{4) Size of containers (see 5.1.}.2).
(e) Selection of applicable level of packing (see 5.2).
(r} Special mlrkiné if required (see 5.3),

Custodian: Preparing activity:
Arpry - MR Army - MR

Review nctivitiaa: .
Army ~ MD, ME, MU, {Project No. B0kO-AOLY)

User activities:
Army - EL, MI

Code "C"

Reviev/User information is current as of the date of this document; draft

cireulation should be based on the infcrmation im the current DODISS.




Downloaded from http://www.everyspec.com

J .
i -
»
: % STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL
i ] {See Instructions — Reverse Side}
i 1. DOCUMENT NUMBER 2, DOCUMENT TITLE . ]
* | Ja. NAME DF SUBMITTING ORGANIZATION 4. TYPE OF ORGANIZATION {8ork one}
. [] venoon
M 1 i
[ 4
; . [ usen
i b, ADORESS (Street. City, State. ZIP Code)
oo ! D MANUF ACTURER
i
: !
: D OTHER (Specify):
':
5 PROBLEM AREAS
1 * .
. a Paragrsph Number and Wording:
) i
i .
]
i
¢ +
L :
t - .
i 1
—: H b. Rscommendsd Wo-ding!
i PR
) -~
' =,
<i
B
-1
T '
al
":': ; ¢. Ramor/Ratiorsis tor Recommendanon
T
=
o
=i
s .
o1 :
; £ REMARKS
i
¥
1
1
T
i
i . .
7a. NAME OF SUBMITTER tlast, First, MI+ = Opriona B & WORK TELEPHONE HUMBER (fncludr dArva
H Code) = Optianst
1
. ¢. MAILING ADDRESS (Strret, iy, N2ace, Z1F Cude) - Optional 8. DATE OF SUBMISSION 1Y Y MDD, .
[
; .
| FORM PREVIOUS EDITION 15 OBSOLETE,
. DD 92 MAR 1426




