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MILJTARY SPECIFICATION

TfN PLATJNG; fMMERSION FOR COPPER AND COPPER ALLOYS

This specification is approved for use by the Navsl Air
Systems Command, Department of the Navy.

1. SCOPE

1.1 -. This specification covers the requirements for tin plating
deposited by immersion, without an external potential, on copper and copper alloys.

1.2 Classification.

1.2.1 Classes. Deposited tin plating shall be of the following classes
as specified (see 8. 2):

Class 1 - 0.000076 to 0.0001 inch thick

Class 2 - 0.000051 to 0.000075 inch thick

Class 3 - 0.000026 to 0.000050 inch thick

Class 4 - 0.000025 inch or less thick

2. APPtiCABf,E DOCUMENTS

2.1 The following documents of the issue in effect on date of, invita-
tion for bids or request for proposal, forni a part of this specification to the extent
specified herein.

SPECD?ICATIONS

Federsf
e

O-T-634 Trichloroetbylene,

QQ-S-571 Solder, Tin-Alloy:

Tedmicaf

Tfn-Lead A11oY; and Lead Alloy

Downloaded from http://www.everyspec.com



MIL-T-81.955(AS)

SPECIFICATIONS

Military

MIL-T-81533 1, 1, 1 Tricbloroethane (Methyl Chloroform)
Inhibited, Vapor Decreasing

STANDARDS

Federal

Fed. Test Method Metals; Test Methods
Std. No. 151

Military

MIL-STD-105 Sampling Procedures and Tables for Inepsctlon
hy Attributes

MI L-STD-1312 Fasteners, Test Methods

(Copies of specifications, standards, andpuhlications r.?quired by suppliersin
connection with swcific procurement functions should be obtained from the procuring
activity or ae directed by the contracting officer.)

2.2 Otber publications. The following docmnents form apart of tbts
specification to the extent specified herein. Unless otherwise indicated, the issue in
effect on date of invitation for bide or request for prOpeSSI shall applY.

American Societv for Testing and Materials (ASTM) Standards

A 630 Determination of Tin Coating Weighte for Hot-Dip
and Electrolytic Tin Plata

B 487 Measuring Metal and Oxide Coating Tbicknees by
Microscopical Examination of a Cross Section

B 499 Method for Measurement of Coating Thicknese by
the Magnetic Me~o& Nonmagnetic Coatinge on
Magnetic Baeie Metals

B 504 Measuring the Thiclmess of Metallic Coatings by the
Coulometric Method
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Amerlcsn SeeietvforTestingandMaterisls(ASTIW Standards(Continued)

B 567 Test for Coating Thickness by the Beta Backscatter
Principle

B 56S Test for Coating Thickness by X-Ray Spectromet~

(Application for copies ehould be addressed to the American Snciety for Testing
and Materisle, 1916 Race Street, Philadelphia, PA 19103. )

3. REQUIREMENTS

3..1 Materials. The materials used shsll be such as to produce tfn
plating which meets the requirements of this specification.

3.2 ComDoeition.. The compneition of the plating, deposited on the
besie metal surface, shall not he lees than 99 percent tin.

3.3 Clesnin& The basis met~ shell be cleaned, pi&led or other-
wfse pretreated by methode wldch shall not damage the substrate and ehall not interfere
with the adhesion of the deposit (see G. 3).

3.4 Plating auulication. Unless otherwise specified (eee 6. 2), the
plating eball be applied after sll basis metal heat treatnients snd mechanical opera-
tions, such ae machining, soldering, brazing, weldfng, forming and perforating of
the article have been completed. The tin plating shall be deposited from a bath
solution onto the copper or copper afloy surface under the influence of the potential
that exists between the solution and the immersed basic metal.

3,5 Coversre. Unless otherwise epecified, the plating shell cover
SU surfacee including mete of threade, corners and recessee (see 6. 2).

3..6 Thicknees. Urdese otherwise epecified (see 6. 2), the thiokness
mange of tin, as specified in. the contractl purchase order or applicable drawing, on
significant enrfacee for each class of plating shall be sc detafled in Table I. Significant
enrfaces ehall be all surfacee of the article which can be tfmched by a ephere 0.75
inch (19 mm) in diameter piua addft+onal functional eurfaces specified (see 6. 2). Sur-
faces on which the specified thicknese cannot readily be controlled, such ae holes,
deep recesses, bases of angles, and internal threads from which the external environ-
ment ie completely excluded and where a controlled deposit cimnot be normslly obtained,
shall not be subjected to a thicknees requirement. However, the plating on such sur-
faces shsll be of sufficient thickness to ensure coating continuity and uniform appear-
ance.
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TABLE I

THICKNESS

Thickness Range

hficroinches Mfcromotrcs (approx. )
Class fnch (millionths of an inch) equivalent thickness ~

1 0,000076 to 0.000100 76 to 100 1.92-2.54

2 0.000051 to0.000075 51 to’ 75 1.26-1.91

3 0.000026 to 0.000050 26 to 50 0.64-1.27

4 0.000025 or less 25 or less 0,63 or lessL
~ 0.0001 inch= 0.1 mil = 100 microinches = 2.54-

3.7 Adhesion The adhe;ion of the platlng shsll be such that when
examined at a magnlf-~ approximately 10 diameters, the plating shall not
show separation from the basis metal at the interface when subject to the tssts
described in 4.5.3. The interface between the tin plating and the baste metal is the
surface of the basis metal before plating. The formation of cracks in the plating
caused by rupkme of the basis metal which does not result Ln flaking, peeling, or
blistering of the coating shall not be considered as nonconformance to “this require-
ment.

3.8 Solderability. Plated s~ctmens or parts shall be eaeily and
oompletsd coated with colder when tested as epec ifiecf in 4.5.4. The solder shall be
depoeited uniformly without lm”pe or peaks sad shall be essentially free from evidence
of bubbling, foaming, voids and other defects. The ecdder shall firmly atiere to tbe
plating and the plating shall be firmly adherent tn the bsale metal. There shall be
no separation at the solder-plating interface or at the plating-bssis metal interface,
eo that they cannot be lifted when a sharp-edge instrument is applied.

3.9 Workmanship.

3.9.1 Rasis metal. The basis metal shall be free from visible defects
which will be detrimental to the appearance or protective value of tbe plating.

e
3.9.2 plating. The tin plating ehall be smooth, adherent, continuous,

free from visible blisters, pits, nodules, porosity, excessive build-up, staining and
other defects. The eize and number of contact marks shall be at a minimum consistent
witL <O-d practice. Tbe locatlon of contact marke ehall be in aresx of minimum exposure
to service envlrcmmental conditions where important to the function of the part.

4
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Superficial staining which has been demonstrated “as resulting from snY drying or bak-
ing operation shall not be cause for rejection; The plating shallshow no indicationof
contaminationor improperoperationofequipmentused to produce the plating, All
details of workmanship shall conform to the best practice for high quality coating.

4. QUALITY ASSURANCE PROVISIONS

4.1 Resuonsibiliti for inspecti&. Unless otherwise specified in the
contractor purchase order, the supplier is responsible for the performance of all
inspection requirements ae specified herein. Except as otherwise specified in the
contract or order, the supplier may nse his own or any other facilities suitable for
tho performance of the inspection requirements specified herein, unless clieapproved
by the Government. The Government reserves the right to perform any of the inspec-
tions set forth in the specification where such inspections are deemed necessary to
assure supplies and services conform to prescribed requirements.

4.2 ~. A lot shall consist of plated arttclee of the esmemat-erial,
class, plated and treated under the sams conditions and approximately of the same
size and shape, submitted for inspection at one time. In no case shall the Iot size
excesd production for one nornml work period, an 8-hour shift.

4.3 Cjmli W conformance sampling.

4.3.1 Forvieusl examination snd nondestructive teets. Sampling for
visual examination and nondestructive tests ehaR be conducted as directed by the
prcwtring activi~ (see 6.2) in accordance with MIL-STD-105 or using Table If. A
sample of coated parts or articles shall be drawn by taking at random from each lot
the number of articlee in accordance with MIL-STD-105, Level II, Acceptable Quality
Level (AQ L) O. 25-peroent defective, or as indicated in Table If. The lot shall be
accepted or rejected according to the procedures fn 4. 3.1.1 for visual examination
and 4.3. 1.2 for plating thickness (nondestructive tssts).

4.3.1.1 Visual exsmhation. Samples selected in accordance with 4.3.1
shall be examined for comfiliance with the requirements of 3.9.2 after plating. ff the
number of nonconforming articlee exceede the acceptance number for the sample, the
lot represented by the eample shall be rejected.

4.3.1,2 Thickness of plating (nondestructive testsl.. Samples selected in
accordance with 4.3.1 shall be inspected and thd plating thickeese measured by the
applicable tests detsiled in 4. 5.2 at several locatfone on each article as defined in
3.6, as applicable, for compliance with the requirements. Measurements on fastener
hardware shall be made at locations clefined in MIL-sTD-13 12, Test 12. The part or
article shall be considered nonconforming if one or more measurements fail to meet
the specified minimum thickness. ff the number of defective itsms in any eample
exceeds the acceptance number for the specified simple, the lot represented by the
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sample shallbe rejected,Separatespecimens (see 4.4.1) shallnotbeusedforthick-
ness measurements unless S, need has been demonstrated.

T’A13LE E

SAMPLfNG FOR VISUAL EXA~NATION
AND NONDESTRUCTfVE TESTS

NtmI hers of item8 Number of items Acceptance number
in iot inspections in samples (msximum number of

(randomiy selected) sample items noncon-
forming to any test)

15 or less ~u. o
16 to 40 io o
41 to 110 15 ‘o
111 to 300 25 1
301 to 500 35 1
501 smcl over 50 2

4/ If the number of items in the inspection lot is less than 7, the number
of items in tbe ssmple shall equal the number of items ii the inspection
lot,

4.3.2 For destructive tests. A random sample of four plated parts or
articles shall he taken from each iot for each destructive test or separately plated
specimsns shall be prepared in accordance witlf 4.4 and 4.4.1 to represent each lot.
If tbe number of articies in the lot is four or less, the number of articles in the
sample shall be specified by the procuring activity (see G. 2).

4,3, ~ol Composition. When specified in the contract or order, compliance
with the reqnirem ents for composition shall be determined (see 6. 2). Samplee selected
in accordance with 4. 3.2 shall be tsstecl in accordance with 4. 5.1 to determine corn-
plitmce with 3.2.

4.3.2.2 Thickness of cdating (cles tructive tests~. If sampling and testing
for thickness of plating by nondestructive testing is not the option of the supplier,
samples seiected in accordance with 4.3.2 shall be measured for piating thickness by
tbe applicable tests detailed in 4. 5.2 at several Ioqstions as defined in 3.6 for com-
pliance with the requirements. Measurements on fastener hardware shall be made at
locations defined in MIL-STD-1312, Test 12. If the plating thickness on any place on
sny article or specimen is less than the specified minimum thickness, the lot shall. be
rejected. Separate specimens (see 4.4. 1) shali not be used for thickness measure-
ment unless a need has been demonstrated.

6

Downloaded from http://www.everyspec.com



MTL-T-81955(AS)

4.3.2.3 Adhesion (destructive tests& The articles or specimens used for
the clestructive thickness test (see 4.5. 2), if of suitable size and form, may be used
as the test pii?ces for the adhesion tests te determine compliance with the requirements
of 3.7. Failure of one or more of the test pieces shafl constitute failure of the lot.

4.3.2.4 Soldersbility (destructive tests). Unless otherwise specified
(see 6. 2), compliance with the requirements for solderability shaU be determined.
The articles or specimens used for the destructive thickness test (see 4,5.2) of
suitable size and form, may be usecl as the specimens for the solderahili ty test
(see 4.5, 4) to determine compliance with the requirements of 3.8. Failure of one or
more of the test specimens shall constitute failure of the lot.’

4.4 QusliW conformance specimen preparation. When the plated
articles are of such form, shape, size or value as to prohibit, use. thereof, or are not
readify adaptable to a test specified herein, or when destructive tests of small lot
sizes are required the test shall bo made by the use cf separate specimens plated
concurrently with the articles represented. The separate specimens shall,be of a
basis metal equivalent to that of the articles represented. Equivalent basis metal
includes chemical composition, grade, condition and finieb of surface prior to plating.
For example, n cold-worked copper surface should not be used. to” represent an
anneafed sarface. Due to the impracticality of forging or casting eeparate test
specimens, hot-worked specimens may be used to represent forged and cast
articles. The separate specimens may be also cut from scrap castings when
castings are being phted. These separate specimens shall be introduced into a lot
at regular intervals prior .to the cleaning operations, preliminary to plating, and shaf.f
not be separated therefrom until after comp~etion of plating. .Conditions effecting the
plating of specimens including the spacing, plating media, residual air pressure,
temperature, etc. in respect to other objects being plated shall correspond as nearly
as possible to those affecting tile significant surfaces of the articles represented.
Separate specimens shall not be used for thickness measurements, however, unless
the necessity for their use has been demonstrated.

4,4.1 Specimens for composition, thickness, adhesion, and eolderabili~
-. If separate specimsns for composition, thickness, adhesion, and soldersbility
tests are required, they shall be strips approxinlately 1 inch wide, 4 inches long and
0.04 inch thick.

4.5 ~.

,
4.5.1 Composition. Either Method 513 of Fed. Test Method Std.

No. 151 or ASTM A 630 may be used for determining composition of the tin plating
employing any recognized stripping method. Either Method 111 or Method 112 of
Fed. Test Method Std. NO. 151 may be used for determining composition of the tin
plattng. The plating composition may also be determined by X-ray fluorescence
techniques and by atomic absorption spectrophotometry.

7
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4.5.2 Thickness.For nondestructivemeaeuringofplating thickness,
procedures in accordance with ASTM B 499 (magnetic test), ASTM B 567 (Beta radiation
lmckecatter) or ASTM B 568 (X-ray spectrometry) may be used. For destructive
nleasurin,3 of plating thickness, procedures in accordance with ASTM B 487 (micro-
scopic) or ASTM )3 504 (coulometric) may be used. In addition to the above, the other
pcoccchres cmbodiccl in MIL-STD-131Z, Test 12, may be used for thickness of plated
Iastener hardware.

4.5.3” Adhesion Adhesion may be determined by scraping the surface
of the plating or sheaah” a sharp edge, knife or razor through the plating down
to the basis m ctal and examining at ten diameters magnification for evidence of non-
adJlesiml. Alternately the article or specimen may be clamped in a vise and the
projecting portion hcnt back and forth nntll rupture ~cc”rs. If the edge of the rupture
plating can be peeled back or if separation between tbe plating sncl the basis metal
cmt be seen at the point of rupture when ~~amined at ten diameters magnification,
adhesion is not .eatisfactory.

4. 5.4 Solderabtlity. The surface of the artfcle or the specimen to be
tested shall be cleaned with a suitable solvent such as tricbloroethylene, conforming
to O-T-634, or stabilized 1, 1, 1 trichloroethane, cmf&ning to MIL-T-81533, to
remove dirt, greaee, oil films, etc. The area to be tested shall be heated to a tem-
perature of 420 +25 “F (216 +14 “CL above the flow temperature of the solder. The
application of heat shall be carefully controlled during the soldering operation to
prevent damage to the printed circuitry card material when used for testing. Flux
cored colder, type Sn GOWRP, conforming to Q-S-571, shall be applied to
tbe heated area. The solder shell flow evenly te form an integral coat on the test
area ad feather out to a thin edge. After copling.in air and examination, ”the article
or the specimen shall be tested for adhesion of the solder es detailed in 4.5.3.

5. PREPARATION FOR DELIVERY

5.1 Packaging and packing. Unless otherwise specified, preservation,
packaging and packing methods for immersion plated tin parts or articles employed by
a supplier shall be such as to preclude any physical damage during shipment aud han-
dling and surface deterioration “during shipment and storage which would interfere with
solderebility.

6. NOTES

6.1 Intendsd use, The tin platfng covered in this specification is
intended for use as a base for soldering printad circuitry and microwave parh and
compone]lts. The thin plati ag, ranging up to 100 millionths of an inch (2. 54 J.Nn)
in thickness offers some corrosion protection but should not be used as a eubstitite
for tin plating, electro deposited o.r hot dipped, in e.ccordance with M1L-T-10727. The
tin plating should not be used on parts which in service reach a temperature of 330 ~
(166”C) or higher or come in contact with other parts which reach those temperatures.

6
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6,2 Ordering data. Purchasers should exercise any clesired options
offered herein and procurement documents ehoidd specify the following:

a. Title, number, and date of this specification.

b, Class required (see 1.2. 1).

c. When plating is to be applied, if other than specified (see 3. 4).

d., Coverage, if other than specified (see 3. 5).

e. Thickness of platfng, if other than specified (see 3. 6).

f. %npitig plan(see4.3;1).

g. Number of samples for destructive testing (see 4.3. 2).

h. Whether composition test is required (see 4.3.2. l).

i. Whether solderability tast ie not required (see 4.3.2.4).

j . Speciai delivery preparation (see 5. I).

6.3 Cleaning. Copper and coppe~based alloys may be cleaned as
detailed in ASTM B 281, Recommended Practice for the Preparation of Copper and
Coppe~Base Alloys for Electroplating (see 3. 3).

.

Preparing activi~ - AS

MFFP-NO’74

irUS. COVERNME~TPRINTmG OFFICE 1982-605-034/5130
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