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2 March 1983

SUPERSEDING
MIL-A-47074(MI)
10 May 1974

MILITARY SPECIFICATION

ADHESIVE SYSTEM, EPOXY, FOR DISSIMILAR METAL BONDING

Tnis specification is approved for use by Army Missiie Command,
Nanawvt+rmant AF +ha Avm anmAd 92 auvarsltahla £Av 1iea Ry 2T Nanawmt

UCPQI LIHNCHIL U LCIIT N IIIJ. [eSR1V] 1> aval rav ic | A) UScC w Qi UC[JCH L=
ments and Agencies of the Department of Defense.
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i. SCOPE

1.1 Scope.

This specification covers 2 types of epoxy resin adhesive systems

for bonding of dissimilar metal.

1.2 Classification,

1.2.1 nges. The epoxy adhesive compound shall be of the follo
IInTace nthorwicoe cnerified Tune 11 chall he fiurnichad fecan & 2)
ViltCad Veiiv MIJdoe Spew 11 Towy LI & 2= i & JIIM T (%= LIRS RN AT A=) \9=C Vi f o

a. Type I, flowable.

b. Type II, nonflowable.
1 2 92 Flacecene Tha annvyu adhaediua AnmnnimA cehall ha AF +hna FATTATnA
1e&e& LIASS5ES. i€ EPOXY aGnesive COompound Snai: 0€ OV ine 7010w ing
classes, Unless otherwise specified, Class 2 shall be used (see 6.2).

a. Class 1, high peel strength requirement.

b. Ciass 2, no peei strength requirement.

wing types.
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(DD Form 1426) at the end of this document or by ietter.

may be of use in improving this document should be addressed to:
Commander, US Army Missile Command, ATTN: DRSMI-RSDS, Redstone Arsenal, AL
35898 by using the self-addressed Standardization Document Improvement Proposal
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ficial comments (recommendations, additions, deletions) and any pertinent
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D-1188 Commercial Packaging of Supplies and

Equipment

(Copies of specifications, standards, handbooks, drawings, and publications
required by manufacturers in connection with specific acquisition functions
should be obtained from the contracting activity or as directed by the
contracting officer.)

2.1.2 Order of precedence. In the event of a conflict between the text
of this specification and the references cited herein, the text of this

vina S Qv v G LS

specification shall take precedence.

3. REQUIREMENTS

3.1 First article. When specified, a sample shall be subjected to first
articTe inspection (see 4.4 and 6.2).

3.2 Material.

3.2.1 Composition and condition in container.

3.2.1.1 Composition. The materials for Type I and Type II shall consist

of a nitrile-phenolic primer and a thixotropic epoxy-based adhesive compound.

Cc
The adhesive compound shall be a two-component, epoxy-resin based 100 percent
solids system, cons1st1ng of Part A, which contains epichlorhydrin-bisphenol
A Type resin plus iron oxide F111Pr and Part B which contains a polyamide
resin pTus titanium dioxide. In the case of Type II compound a coiloidal

P L L U L P o

silica filler is added to IHCYEdbE VlbLUblLy.

3,2.1.2 Condition in container. The materials as received shall be free
of gel particles, dirt, and any contaminants which would affect the intended
use.

U'l
(73]
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low properties of material

—H

3.2.2 Flow properties. The
specified in Table I.

TABLE I. Flow properties

Material type Flow, inch
I More than 1.00
II Less than 0.25
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3.3 Performance characteristics.

3.3.1 Shear strength. The cured adhesive system shall meet the shear

TABLE II. Shear strength

Temperature, (+59F) (+3°C) Shear strength, pounds per
square inch (psi), minimum

-65°F (-54°C) 2100
779F (25°C) 2600
160°F (71°¢) 1350
200%F (93°¢) 560

3.3.2 Peel sirengih {Ciass 1 only). The minimum average T-peel strength
of the Class T*éahes jve system shall be 50 pounds per inch of width

3.4 Environmental conditions.

3.4.1 Thermal cycling. After thermal cycling, the bonded joint shall
meet the shear strength requirements of Table II.

3.5 Workmanship. The workmanship shall be such as to ensure a product
which 7s uniform and in conformance with this specification. All the
materials shall be free of dirt, foreign matter, or other contaminants.

4.1 Responsibility for inspection. Unless otherwise specified in the

contract or ouréhase order, the contractor is responsible for the performance
of all 1nspect1on requ1rements as specified herein. Except as otherwise

specified in the contract or purchase order, the contractor may use his
own or any other facilities suitable for the performance of the inspection
requirements specified herein, unless disapproved by the Government. The
Government reserves the right to perform any of the inspections set forth
in the spegifigatign where such inspections are deemed necessary to assure
supplies and services conform to prescribed requirements,

H
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b. Quality conformance inspection (see 4.5).

4.3 Inspection conditions. Unless otherwise specified, all inspections
L 17 L o ..-AI ._.‘J - ~mm s A amnn o dlh blha bmad mammAded e amaaa e L e d -~ A el
Sftd i} DE perirormed 1 aCLoraanie wilr Lne Ltest COnaditions specirieu i 4,7,

4.4 First article inspection. When specified in the contractual document
(see 6.2), a sample consisting of a l-pint kit of primer and adhesive,
manufactured under the same conditions as those proposed for subsequent
production, shall be subjected to first article inspection. Accomplishment
of first articie inspection shaii be as specified herein If the first

AAAAAAAAAAAAAAAAAAAAAA

GILILIC bd.lllplc UUBb HUL (IICCL \.uc IC\.IUIICIIICIILB o1 Llll) )pl:bll H.GLIUH, 1'1}:
shall be rejected. Subsequent units shall not be considered for acceptance
until Government approval of the first article sample has been obtained.
Units subjected to first article inspection shall have successfully passed
acceptance inspection. Testing of the first article sample, to determine
compliance with the characteristics listed in Table III, shail be conducted
in accordance with the corresponding test paragraphs.

TABLE III, First article inspection

2 _ a2 o) . L T

Characteristic Requirement source

Composition and condition 3.2.1 4.7.4.1
in container

Fiow properties 3.2.2 4.7.4.2
Shear strength 3.3.1 4.7.4.3
Peel strength 3.3.2 4.7.4.4

(Class 1 only)

Thermal cycling 3.4.1 4.7.4.5

Workmanship

¢
o
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4.5 Quality conformance inspection.

4.5.1 Sampling for acceptance inspection. When sampling for acceptance
inspectTon 1s specified, 1t shall Be conducted in accordance with MIL-STD-105,
at an acceptable quality level (AQL) of 4.0 percent defective.
4.5.2 Lot formation. A lot shall consist of ail the material manufactured
in one cont1nuous operation by the same process, by the same manufacturer
in accordance with this specification and submitted for inspection at one
time.
4.5.3 Acceptance inspection. Acceptance inspection of the sampie specified
in 4.5.T, To determine comp11ance with the character1sr1cs specified in
Table IV shall be conducted in accordance with the corresponding test and
inspection paragraphs.
TABLE IV. Acceptance inspection
Characteristic Requirement source | Test and
inspection
paragraph
Composition and 3.2.1 4.7.4.1
condition 1in
container
Flow properties 3.2.2 4.7.4.2
Shear strength at 3.2.1 4.7.4.3
room temperature
Workmanship 3.5 4.7.5
4.6 Inspection equipment. The inspection equipment for conducting
exam1natxon and tests snall be as specified in the applicable test
methods and procedures paragraphs.

4.7 Test methods and procedures.
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t conditions, Unle

c $S S
shalt be used as a basis to e

4.7.1 Tes
conditions

a. Temperature, room ambient plus or minus 9 degrees Celsjus (C).
b. Aititude, faciiity ground.
C. Humidity, facility ambient up to 95 percent relative humidity.

4.7.2 Test sequence. Testing within each classification of inspection
(first articTe or acceptance) shall be at the option of the contractor.

4.7.3 Test specimen preparation. Specimens for shear strength and thermal
rurlina Tocte chall Ro nvanawad ar £al1VAue e
LA UREREL. B SER VT piTpaircu as> 1ViiUwo,

a. Fabricate specimens using one 6061-T6 aluminum strip and one
302 annealed stainless steel strip. Strip dimensions shall
be 1 by 3 by 0.063 inch.

h the cleaning procedures recommended
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c. Prime both surfaces with nitrile-phenolic primer, mixed and
cured in accordance with manufacturer's instructions.

d. Mix eguai Parts A and B of the epoxy adhesive.

th mating surfaces of the spe

— P~

0 Cimen
nch overlap and cure per manufacturer

Ih

e. Apply the mixed adhe im
Bond in place with a

instructions.

[
e
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b .
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4.7.4 Tests.

4.7.4,1 Composition and condition in container, Composition and condition
in container shall be examined visually to establish compliance to 3.2.1.

v

4.7.4.2 Flow properties. The test for flow properties shall be as
specified below. Ihe Tlow properties shail conform to 3.2.2.

a., Fabricate specimens in accordance with Figure 1 (3 specimens
m1n1mum for each adhesive).

b. Within 5 minutes after mixing of adhesive, place prepared
specimen vertica11y in a preheated (150 degrees p]us or minus
5 degrees F) (66 degrees pius or minus 3 degrees C) circuiating
air oven.
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n from nven withi
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30 to 60 min

d. Measure the distance the adhesive has flowed from the initial
reference line.

'4=4 1.25 et OV 7
75 ] |I o3
F 1]
777772 I I A —~ ADHESIVE
A | b | ) ARNES
Y, 1.0 5.0 A
/e i 4o 4
A% A | A UMING
\ 23 | " SHEET
{5
I -
\_scriBeED - LA—__=°42
REFERENCE .022
LINE
Ciaure 1 Flow test specimen
rigure . T i0W Te5LU 5S¢

Note: Unless otherwise specified, all dimensions
are in inches.

4.7.4.3 Shear strength. Five specimens prepargd as specified in 4.7.3

shall be Tested for each temperature specified in 3.3.1. The specimens shall
he tactad im amenrdancs with MMM_A_122 oxcent that the temperatuvre shall be
pe teSted 1N gaClordarntie willl Irmi=n=  jJ& TALTPpL viille il © v

as specified herein, The strength values shall conform to 3.3.1

4.7.4.4 Peel strength (Class 1 only). Six specimens shall be prepared and
tested in accordance with MMM-A-132 to establish conformance to 3.3.<.
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4.7.4.5 Thermal cycling. Five specimens prepared as specified in 4.7.3
shall be subjected to 5 cycles as specified below and shall conform to
3.4.1

a. Place in refrigerator at minus 65 degrees plus or minus 5 degrees
Fahrenheit (F) (minus 54 degrees plus or minus 3 degrees C).
Hold at this temperature for at least 10 minutes.

b. Place in oven at room temperature and raise temperature to 200 degrees

plus or minus 10 degrees F (94 degrees plus or minus 5.5 degrees C).
Hold at 200 degrees plus or minus 10 degrees F (94 degrees plus or
minus 5.5 degrees C) for at least 10 minutes.

A_.—A..‘-; ATV

c. Cool to room temperature.
d, Repeat steps (a), (b), and (c), 4 additional times.

4,7.5 Visual inspection and examination. The material shall be visuai?y
examined Lo assure conformance to the workmanship requirement specified in
3.5.

5. PACKAGING

e IALVIAY ALV A

5.1 Preservation, packing, unitization and marking shall be Level A, B, or
Industrial (see 6.2).

5.1.2 Level B. Same as Level A.

5.1.3 Industrial. Preservation and packaging shall be in accordance with
dele0 NCHSL ¢
MIL-STD-1188.

5.2.1 Level A. Containers conforming to PPP-C-96 shall be packed in snug-

- Am

fitting boxes conforming to PPP-B-601, overseas type or PPP- B-621, Class 2,
as applicable.

5.2.2 Level B. Same as Level A, except domestic style containers shall
be ut Z

5.2.3 Industrial. Packing shall be in accordance with MIL-STD-1188.
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Level A or B. Marking shall be in accordance with MIL-STD-129.

Additional markings shall include, but not be limited to the following:

a.
b.

Cl

el
f'
5.3.2

Manufacturer's name and address.
Manufacturer's designation.

Lot number or batch number.

Date of manufacture.

Number of this specification.
Type and class.

Industrial. Marking shall be in accordance with MIL-STD-1188.

Additional markings shall include, but not be limited to the following:

a. Manufacturer's name and address.
b. Manufacturer's designation.
c. Lot number or batch number.
d. Date of manufacture.
e. Number of this specification.
f. Type and class.
6. NOTES

6.1 Intended use. The adhesive system in accordance with this specification
is used in applications where dissimilar or like combinations of metals are
bonded and dimensional stability is required.

6.2 Ordering data. Procurement document should specify the following:

Title, number, and date of this specification.
Military part number (see 1.3).

Whether a first article sample is required (see 3.1), and if so,
pertinent details.

10
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d. Type and class required (see 1.2).
e. Quantity and size of containers,
f. Packaging level required (see 5.1),

6.3 Supersession data. This specification includes the requirements of
Missile Interim Specitfication MIS-13894A, dated 4 August 1970.

6.4 Changes fromAprevious issue. The margins of this specification are
marked with asterisks to indicate where changes (additions, modifications,
corrections, deletions) from the previous issue were made. This was done

1iahilit hat
as a convenience only and the Government assumes no 1iability whatsoever

for any inaccuracies in these notations. Bidders and contractors are
cautioned to evaluate the requirements of this document based on the entire
content Jrrespect1ve of the marginal'notations and relationship to the

last previous issue,

Custodian: Preparing Activity:
Army-MI Army-MI

Review Activity: Project No, 8040-A102
Army-MR

User Activity:
Army=AR

11



Downloaded from http://www.everyspec.com




Downloaded from http://www.everyspec.com

STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL OMB Approval

INSTRUCTIONS: The purpose of this form is to solicit beneficial comments which will help achieve procure-
ment of suilable products at reasonable cost and minimum delay, or will otherwise enhance use of the document.
DoD contractors, govemment activities, or manufacturers/vendors who arc prospective suppliers of the product
are invited to submit comments to the government. Fold on lines on reverse side, staple in comer, and send to
preparing activity. Comments submitted on this form do not constitute or imply authorization to waive any
portion of the refercnced 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
envelope addressed to preparing sctivity.

DOCUMENT IDENTIFIER AND TITLE

MIL-A-47074A(MI)  ADHSEIVE SYSTEM, EPOXY, FOR DISSIMILAR METAL BONDING

NAME OF ORGANIZATION AND ADDRESS CONTRACT NUMBER

MATERIAL PROCURED UNDER A

—

|_J DIRECT GOVERNMENT CONTRACT SUBCONTRACT

1. HAS ANY PART OF THE DOCUMENT CREATED PROBLEMS OR REQUIRED INTERPRETATIONIN PROCUREMENT

USE?
A GIVE PARAGRAPH NUMBER AND WORDING.

B RECOMMENDATIONS FOR CORRECTING THE DEFICIENCIES

2. COMMENTS ON ANY DOCUMENT REQUIREMENT CONSIDERED TOO RIGID

3, 1S THE DOCUMENT RESTRICTIVE?

YES 77T ONO (it *Yes', in what way?)

4 REMARKS

SUBMITTED BY ’Printed or typed name and address - (Optional) TELEPHONE NO.

DATE

FORM
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