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1. SCOPE AND CLASSIFICATION:

1.1

1.2

1.2.1

1.2.2

2. APPLICABLE

The following

2.1

Scope:

This specifig

Classification:

Classes: H
6.2):

Class 1
Class 2 -

Finish: Clg

Type | -B
Type Il - S

ation covers the requirements for electrodeposited chromium plating.

=]

Flectrodeposited chromium plating shall be of the following classes, as s
Corrosion protective plating (see 3.3.1)
Engineering plating (see 3.3.2)

ss 1 plating shall be of the following types offinish, as specified (see 6.2

right finish
atin finish

DOCUMENTS:

specifications and standards form a part of this document to the extent s

ecified (see

~

becified herein.

U.S. Government Publications:

Available frgm DODSSP, Subscription Services Desk, Building 4D, 700 Robbins Avehue,

Philadelphid, PA 19111-5094.

QQ-N-290 Nickel Plating (Electrodeposited)

MIL-S-5000 Steel Chrome-Nickel l\/lnlyhrlnnum’ (FAQAO)1 Bars and annrgin Stock

MIL-S-5002 Surface Treatments and Inorganic Coatings for Metal Surfaces of Weapons
Systems

MIL-S-13165 Shot Peening of Ferrous Parts

MIL-R-81841 Rotary Flap Peening of Metal Parts

MIL-STD-105 Sampling Procedures and Tables for Inspection by Attributes

MIL-STD-1312 Fasteners, Test Methods
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2.2

3. REQUIREMENTS:

3.1

3.2

3.21

3.2.2

3.2.3

3.24

3.2.5

ASTM Publications:

Available from ASTM, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959.

ASTM B-487 Measurement of Metal and Oxide Coating Thickness by Microscopic Examination of a
Cross Section

ASTM B-499__Measurement of Coating Thickne

Coatings on Magnetic Basis Metals

ASTM B-50
ASTM B-556 Thin Chromium Coatings by the Spot Test, Guideline for Measurément of
ASTM B-578 Measurement of Microhardness of Electrplated Coatings
ASTM E-8 Tension Testing of Metallic Materials

WO 4=

Materials:

The materials used shall be such as to produce platingsiwhich meet the requirements of this
specification).

General requirements:

High tensile steel parts: Unless otherwise specified (see 6.2), steel parts having anjultimate tensile
strength greater than 240,000 psi (1655 MPa) shall not be plated without specific dpproval of the
procuring pctivity.

Stress religf treatment: All stegfparts having an ultimate tensile strength of 150,000 psi
(1034 MPa) and above, which are machined, ground, cold formed or cold straighte]
baked at 4 minimum of 375 +25°F (191 £14°C) for three hours or more prior to cleafing and plating
for the relief of damaging residual tensile stresses. When peening is required (se

Cleaning: (see 6.2), all steel parts shall be cleaned in agcordance with
MIL-S-50(0 Jther basis metals shall be cleaned by methods which shall not dambge the
substrate and shall not interfere with adhesion of the deposit.

Plating application: Unless otherwise specified (see 6.2), the plating shall be applied after all basis
metal heat treatments and mechanical operations, such as machining, brazing, welding, forming
and perforating of the article, have been completed.

Underplating: Unless otherwise specified (see 6.2), class 1 plating shall be applied over an
intermediate plating of nickel in accordance with QQ-N-290 on steel, zinc and zinc-based alloys or
copper and copper-based alloys. Unless otherwise specified (see 6.2), class 2 plating shall be
deposited on the basis metal without a preliminary plating of another metal. In no case shall any
underplate be substituted for any part of the specified chromium thickness.
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3.2.6 Embrittlement relief: All coated steel parts having an ultimate tensile strength of 160 ksi and higher
(or Rockwell hardness C36 and higher) shall be baked at 375° + 25°F (191° £ 14 C), within four
hours after plating, in accordance with the following times:

3.2.7

3.2.8

3.2.9

3.3 Processing:

3.31

3.3.2

3.3.2.1

Minimum Baking Times

Tensile Strength  Time (At Temperature)

Coverage
of threads

Boundarig
from bead

Finish: Fo
class 1 sh
Type Il of
specified

shall be a

Class 1 pn
(see 3.4.1
instruction

Class 2 pr
(see 3.4.2

Ll
FTOurs

kst
160 - 180 3
181 - 220 8
221 and above 12

Unless otherwise specified (see 6.2), the plating shall cover all surfaces
corners and recesses.

s: Boundaries of class 2 plating which covers only a portion of the surfag
s, nodules, jagged edges and other irregularities.

- class 1 plating, the finish or luster shall'be as specified (see 1.2.3 and §
all be a fully bright finish, smooth, uniform in appearance and free from f
class 1 shall be a satin finish, smooth and uniform in appearance. Unleg
see 6.2), either a fully bright or @ dull matte finish, smooth and free from
cceptable for class 2 plating-finish.

ocessing: Parts for class 1 deposition shall be plated to specific dimensid
1). When specified (see 6.2), parts shall be processed in accordance w
s for form of'chromium deposit (see 6.5).

ocessing: Parts for class 2 deposition shall be plated to specific dimensid
1).«Unless otherwise specified (see 6.2), steel parts shall be processed

including roots

e shall be free

.2). Type | of
osty areas.
s otherwise
frosty areas

ns as specified

th procedural

ns as specified
in accordance

with the p

oeedural instructions of the procuring activity as follows:

Peening: All class 2 plated parts which are designed for unlimited life under dynamic loads, shall
be peened in accordance with MIL-S-13165 or MIL-R-81841 prior to plating. Unless otherwise
specified in the applicable drawings, the peening shall be accomplished on all surfaces for which
the plating is required and on all immediately adjacent surfaces when they contain notches, fillets
or other abrupt changes of section size where stress will be concentrated. Plated parts which are
subjected to static loads or designed for limited life under dynamic loads or combinations
thereof, need not be peened prior to plating, unless specified in the contract, order, or applicable
drawing.
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3.4 Detail requirements:

3.4.1 Class 1:

3.4.1.1

Thickness: Unless otherwise specified (see 6.2), the minimum thickness of class 1 chromium

plating shall be 0.00001 inch or 0.01 mil (0.25 micrometre) on all visible surfaces which can be
touched by a ball 0.75 inch (19 mm) in diameter. Unless otherwise specified (see 6.2), holes,

deep req
the exte
normally
plating.
3.4.1.2 Underpl
Where s
QQ-N-2
chromiu
3.4.1.3 Adhesio
a magni
electrod
their con

€SSEes and other openings, bases of angles, and articles with internal thre
nal environment is completely excluded and where a controlled depgsit
obtained shall not be subjected to a thickness requirement but shallshg
There shall be no bare areas.

hting: Class 1 plating is normally used with an underplate system of nic
uch requirements exist (see 3.2.5), the underplate thickness shall be in
D0. The thickness of the underplate shall not be used‘in determination o
m plating thickness.

h: The adhesion of the plating and any underplate shall be such that, wh
fication of approximately 4 diameters, neither the chromium plating nor a
bposited underplate(s) shall show sepatation from the basis metal or fron
nmon interface(s) when subjected to the test described in 4.5.2. The inten

plating g
cracks i
plating

3.4.2 Class 2:

3.4.2.1 Thickne

in the ¢

3.4.2.2

magnlflca jon of approximately

the plate or the basis metal which does not result in flaking, peeling or t
hall not be cause for rejection.

s: The minimum,maximum or range of thickness for class 2 plating shall
ntract, purchase_order or on the applicable drawing (see 6.2).

, the minimum*thickness for the finished part shall be 0.002 inch or 2 mil
requirement for class 2 plating shall apply after all metal finishing and ¢

ps

ads from which
cannot be
w evidence of

or copper.
cordance with
the specified

bn examined at
ny

n each other at
face between a

nd the basis metal is the surface of:the basis metal before plating. The formation of

listering of the

be as specified

If a thicknless is not

5 (51 um). The
ost-plating

examined at a

€ plating, nor any electrodeposited

underplate shall show separation from the baS|s metal or from each other at their common
interface(s) when subjected to the test described in 4.5.2. The interface between a plating and
the basis metal is the surface of the basis metal before plating. The formation of cracks in the
basis metal or the plate which do not result in flaking, peeling or blistering of the plate shall not be
cause for rejection.

3.4.2.3

Hardness: The minimum hardness of a cross-section class 2 plating, when subjected to the

microhardness test detailed in 4.5.3, shall be 600 Vickers Hardness Number (VHN) or equivalent
if the plating is finished to a semi-bright or matte luster (see 3.2.9). If the plating is finished to a
bright or bright pebbly luster, the minimum hardness shall be 850 Vickers Hardness Number
(VHN) or equivalent.
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3.4.2.4 Porosity: The class 2 plating, by being as free from porosity as possible, shall be capable of
protecting the basis metal from corrosion due to pits, pores or cracking. When subjected to the
test detailed in 4.5.4, specimens shall show no more than a total of 15 isolated spots or pits, none
larger than 1/32 inch (0.79 mm) in diameter, in a total of 150 square inches (967.8 sq. cms) of
test area grouped from five or more test pieces; nor more than five isolated spots or pits, none
larger than 1/32 inch (0.79 mm) in a total of 30 square inches (193.6 sq. cms) from one or more

3.5

3.5.1

3.5.2

4. QUALITY AS

41

4.2

o

test pie
contact

Workmansh
Basis met
appearan(

and platin

Appearan

blisters, pits, nodules, excessive edge build-up and otherdefects. The plating sha

indication
as excess,
contact m
shall be in
function o
slight disc

(see 3.2.6),
practice fqg

Responsibil

axcebtthose - areaas within 1/16 inch (1 50 mm)\ fram idaentification ma
88-8X68pt+tHOS8dFreadsWhriHh—r—+e- ey HeHaehdHeaHoR-Ha

marks after processing.

p:

te or protective value of the plating. The basis metal shall)be subjected t
j procedures as necessary to yield deposits herein specified.

ce: The plating shall be smooth, fine grained, adherent, uniform in appeat

of contamination or improper operation of equipment used to produce th
vely powdered or darkened plating, build<dp and other defects. The size
brks shall be at a minimum consistent with good practice. The location o
areas of minimum exposure to service environmental conditions where
the part. Superficial staining which has been demonstrated as resulting
bloration resulting from baking“operations to relieve embrittlement, as sp
shall not be cause for rejection. All details of workmanship shall confo
r high quality plating.

SURANCE PROVISIONS:

ty for inspection:

Unless othe

performanceg
grder, the supplier may use his own or any other facilities suitable for the
the Inspection

contract or

ise specified in the contract or purchase order, the supplier is respons
of allinspection requirements as specified herein. Except as otherwise

kings and

bl: The basis metal shall be free from visible defects that wilkbe detrimental to the

D such cleaning

ance, free from
| show no

b deposit, such
and number of
f contact marks
mportant to he
from rinsing or
beified above
'm to the best

ble for the
specified in the
performance of

The

Government reserves the right to perform any of the inspections set forth in the speC|f|cat|on where
such inspections are deemed necessary to assure that supplies and services conform to prescribed
requirements.

Classification of inspection:

The inspection requirements specified herein are classified as follows:

a. Production control inspection (see 4.3).
b. Quality conformance inspection (see 4.4).
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4.3 Production control inspection:

4.3.1

43.2

4.3.21

433

434

Control records: When specified in the contract or order (see 6.2), the supplier shall maintain a
record of each processing bath, showing all additional chemicals or treatment solutions to the unit,
the results of all chemical analyses performed, and the quantity of parts plated during operation.
Upon request of the procuring act|V|ty, such records as well as reports of the test results shall be

made ava
the contra

s-she after completion of
ct or purchase order

Production control: The equipment, procedures and operations employed hy,-a supplier shall be

capable of

producing high quality electrodeposited platings as specified in-this dociiment. When

specified by the procuring activity (see 6.2), the supplier, prior to production, shall demonstrate the

capability
by satisfaq
to comply

Preprod

prepared in accordance with 4.4.4.3 from four individual heats for a total of 16 sp

the speg
demons
producti
propose
process
The test

approval.

Frequency
prevent de
specimen
more freq
conformair
evidence

bf the process used to show freedom from hydrogen embrittlement damage as indicated
ttory behavior of specimens prepared (see 6.2.2) and tested in accordangce with 4.3.2.1
to the requirements of MIL-S-5002 for preproduction process qualification.

ens shall be
cimens, using
ified steel alloy for which preproduction.examinations of the process is t¢ be

rated. Specimens shall be heat treated'to the maximum tensile strength| representing
bn usage. The specimens shall be given the same pretreatments and tr¢gatments

d for production. The specimens-shall be subject to the test detailed in 4.5.5. The

shall be considered satisfactory-if all specimens show no indication of cracks or failure.
results and production control information shall be submitted to the prociyiring activity for
Until approval has beén'received, parts shall not be plated.

iction control: For preproduction control, foursteund notched steel speci

-S-5002 and to
avior of

h month, or
btermine

b acceptable as
oyed.

of tests: To assure continuous control of the process as required by MIL
trimental hydrogen’embrittlement during production, the satisfactory beHh
b prepared and.tested in accordance with table | shall be made once eac
Lently if required by the procuring activity. The results of tests made to d
ce of electrodeposited platings to all requirements of this specification ars
pf the properties being obtained with the equipment and procedures emp

Productio

accordance with 4 44,444, 1 and 4.4.4. 2 as appllcable for the thlckness adheS|on hardness

and poros

ity tests detailed in table I. Specimens for the production control embrittiement relief test

shall be four round notched steel specimens of alloy steel 4340, conforming to MIL-S-5000, heat

treated to
4443.

the maximum tensile strength from one or more heats, and prepared in accordance with
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4.4 Quality conformance inspection:

4.4.1 Lot: Alot shall consist of plated articles of the same basis metal composition, class, deposition
form and finish, plated and treated under the same conditions and approximately the same size
and shape submitted for inspection at one time.

442 Sampling fo alexamination and
nondestrugtive (see§.2) in
accordande with MIL-STD-105 or using table Il. A sample of coated parts or arfticleq shall be drawn
by taking at random from each lot the number of articles in accordance withdHL-STD-105, Level I,
Acceptable Quality Level (AQL) 1.5 percent defective or as indicated in table Il. The lot shall be
accepted or rejected according to the procedures in 4.4.2.1 for visual €xamination and 4.4.2.2 for
plating thitkness (nondestructive tests).

Table I. Production control tests and‘specimens

For Requi ¢ : Specimen Test
Tept coating equ rem;n preparation reference
classes paragrapha paragraph 1/ paragraphs
Thickngss 1 and 2 | 3.4.1,1 and 3.4.1.2 4,4,4 and 4.%.1
. or 3.4.2.1 . 4'4.401 1
Adhesipn 1 and 2 | 3.4.1.3%0r 3.4.2.2 4.4.4 and 4.5.2
. ' 4.4.4.1 T
Hardnegs 2 3.4.2.3 4,4,4 and 4.%.3
4,4.4.1 T
Porosity 2 3.4.2.4 4,4.4 and |
4.4.4.2 bep.4
Hydrogen em- {( ;' 4 5 3.2.6 4,44 and |
brittlpment * A _ 4,5.5
4.4.4.3
relief

1/ Standard alloy steels shall be used for production control specimens.
The selection shall be at the option of the supplier; however, alloy
steel such as AlSI or SAE number 4340 conforming to MIL-S-5000 shall be used.
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Table Il. Sampling for visual examination and nondestructive tests

Number of items Number of items Acceptance number (maximum
in lot inspections in samples | number of sample items
: (randomly selected) |1 nonconforming to any test)
15 or less _'7 by 0
16 to 40 10 0
41 to[T10 I5 0
111 t¢ 300 25 1
301 t¢ 500 35 1
501 anpd over . 50 : 2

1/ If the number of items in the 1nspection lot is Jess tham 7, the pumber
" of items in the sample shall equal the number of items in the inspection
10t 3 * .

4.4.2.1 Visual ekamination: Samples selected in accordance with*4.4.2 shall be examined for
compliamce with the requirements of 3.2.7, 3.2.8, 3.2.9.and 3.5.2 after plating. If the number of
nonconfprming articles exceeds the acceptance number for the sample, the lot rgpresented by
the sample shall be rejected.

4.4.2.2 Thickness of plating (nondestructive tests): Samples selected in accordance with 4.4.2 shall be
inspected and the plating thickness measured by the applicable test detailed in 4.5.1 at several
location$ on each article as defined in3:4.1.1 and 3.4.1.2 or in 3.4.2.1; as applicable, for
compliamce with the requirement. Measurements on fastener hardware shall be made on
location |defined in MIL-STD-1312,\Test 12. The part or article shall be considered
nonconfprming if one or more measurements fail to meet the specified minimum thickness. If the
number
sample,
shall not

4.4.3 Sampling
each lot fg
with 4.4.4
five or lesg
6.2).

4.4.3.1 Thickness of plating (destructive tests): If sampling and testing for thickness of plating by
nondestructive testing is not the option of the supplier, samples selected in accordance with 4.4.3
shall be measured for plating thickness by the applicable tests detailed in 4.5.1 at several
locations as defined in 3.4.1.1 and 3.4.1.2 oriin 3.4.2.1, as applicable, for compliance with the
requirements. Measurements for fastener hardware shall be made at locations defined in
MIL-STD-1312, Test 12. If the plating thickness at any place on any article or specimen is less
than the specified minimum thickness, the lot shall be rejected. Separate specimens (see
4.4.4.1) shall not be used for thickness measurements unless a need has been demonstrated.
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443.2

443.3

4434

4435

4.4.4

4.4.4.1

Adhesion (destructive tests): The articles on specimens used for the destructive thickness test
(see 4.4.3.1), if of suitable size and form, may be used as the test pieces for the adhesion test to

determine compliance with the requirements of 3.4.1.3 or 3.4.2.2. Failure of one
test pieces shall constitute failure of the lot.

or more of the

Hardness (destructive tests): When specified in the contract or order (see 6.2), compliance with

the requirements for hardness shall be determined. The articles or specimens, u

sed for the

destructjvethicknesstest(see 4 4-3-1)if of suitabte sizeandformT, mmray be used
pieces for examination to determine compliance with the requirement of 3.4.2:3(
or more [of the test pieces shall constitute failure of the lot.

Porosity
the requjrements for porosity shall be determined. A set of five separate test speg
prepared in accordance with 4.4.4 and 4.4.4.2 in lieu of treatedplated articles sh
determine compliance with the requirements for porosity (see 8.4.2.4). Failure of
the test specimens shall reject the lot.

taken frg
used to fepresent the lot. When tested as specified in 4.5.5, cracks or failure by f
cause fdr rejection. Failure of one-0r more of the test pieces shall reject the lot.

Quality copformance specimen.preparation: When the plated articles are of such fo
and value|as to prohibit use(thereof, or are not readily adaptable to a test specified
destructive tests of small lob sizes are required, the test shall be made by the use @
specimens plated conecurréently with the articles represented. The separate specime
basis metal equivalentto that of the article represented. “Equivalent” basis metal i
chemical gomposition, grade, condition and finish of surface prior to plating. Fore
rolled steql surfdee should not be used to represent a hot-rolled steel surface. Due
impracticglity-of forging or castlng separate test specimens, hot rolled specimens n

or the test
Failure of one

(destructive tests): When specified in the contract or order (s€e.6.2), compliance with

cimens
hll be used to
one or more of

e contract or

fensile strength
nd which will be

i¢les shall be
m each lot or five specimens, prepared in accordance with 4.4.4 and 4.4.

4.3 shall be
racture shall be

rm, shape, size
herein, or when
f separate

ns shall be of a
ncludes

ample, a cold-
to the

nay be used to

represent forg

from the scrap

casting when ferrous alloy castlngs are belng plated. These separate specimens may be

introduced into a lot at regular intervals prior to the cleaning operations, prior to pla

ting and shall

not be separated therefrom until after completion of plating. Conditions affecting the plating of
specimens, including the spacing, plating media, bath agitation, temperature, etc. in respect to
other objects being plated shall correspond as nearly as possible to those affecting the 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.

Specimens for thickness, adhesion, and hardness tests: If separate specimens for thickness,
adhesion, and hardness tests are required, they shall be strips approximately 1 inch (25 mm)

wide, 4 inches (102 mm) long and 0.04 inch (1 mm) thick.

-10 -
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4.4.4.2 Specimens for porosity tests: If separate specimens for porosity tests are required, they shall be
panels not less than 10 inches (254 mm) in length, 3 inches (76 mm) in width and approximately
0.04 inch (1 mm) thick.

4443

45 Tests:

4.5.1

452

453

Specimens for embrittlement relief: Separate specimens for embrittlement relief test shall be
round notched specimens with the axis of the specimen (load direction) perpendicular to the

short tra
ASTM E
approxir
be apprq
section.
base of

Thickness
ASTM B4
thickness,
(coulomet
MIL-STD-
Class 1 pl
its limitatid

Adhesion:
knife, or rg

magnificafion for evidence of non-adhesion. Alternately the article or specimen ma

a vise and
ruptured p
be seen a
satisfactor
necessary

Hardness

-8 for rounded specimens. Specimens shall have a 60 degree V-notchil
hately at the center of the gage length. The cross section area at theroot
pximately equal to half the area of the full cross section area of the speci
The vee shall have a 0.010 £0.0005 inch (0.254 £0.0127 mm)-fadius of
he notch (see 6.2.2).

. For nondestructive measurement of plating thiekness, procedures in ag
99 (magnetic test method) may be used. Foridestructive measurement
procedures in accordance with ASTM B-487.{microscopic) or ASTM B-5
[ic) may be used. In addition to the abové;other procedures embodied i
1312, Test 12, may be used for thickness' measurement of plated fasteng
Ating may be measured for thickness;in accordance with ASTM B-556 (s
ns, as a destructive procedure.

Adhesion may be determined by scooping the surface or shearing with
zor through the plating down to the basis metal and examining at four di

the projecting portion'bent back and forth until rupture occurs. If the ed
the point of rupture when examined at four diameters magnification, ad
grinding.operations for final dimensions.

The~hardness of class 2 plating shall be determined by a microhardness

accordande with ASTM B-578, except that a Vicker indenter and 100 gram load sh

ith Figure 8 of

cated

of the vee shall
en’s reduced

curvature at the

cordance with
pf plating

04

X

r hardware.
pot test) within

sharp edge,

meters

be clamped in
je of the

lating can be peeled back or if separation between the plating and the basis metal can

hesion is not

y. Class 2plating shall demonstrate good adhesion by its capability to wlithstand the

b traverse in

all be used. A

minimum of three hardness readings shall be made to establish the basis metal hardness in an
area at least 0.125 inch (3.175 mm) from the outer surface or at mid radius of the cross section
which ever is less. Readings shall be taken at 0.0005 inch (0.013 mm) intervals starting at 0.001
inch (0.025 mm) from the outer surface in a staggered pattern until the pre-established basis metal
hardness is reached. The hardness reading may be plotted versus distance from the outer
surface. The point at which the hardness shows a vast decrease may be taken as the limits of

chromium

plating.
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454 Porosity: Prior to determining porosity by the ferroxyl test, the specimen surface shall be cleaned to
remove any oil or grease. Contamination removal shall be accomplished with any acceptable
solvent in accordance with MIL-S-5002. A sheet of filter paper, saturated by dipping in a ferroxyl
solution heated to 180 to 200°F (82 to 94°C), shall be applied to the flat surface of the specimen or
of the article. The solution composition shall be as follows:

455

Potassium fnrrir‘ynnirln (l(olzn(("l\l)o) 1 gm
Sodium chloride (NaC1) 10 gms.
Agar 10 gms.
Water (disttilled or deionized) to make 1 litre

After 10 m
paper sha
due to the
the use of]
filter pape

inutes, the heated filter paper shall be removed. Both the plated surface
|l be examined. Where corrosion of the basis metal will ogcur at pores o
plating, dark blue spots will have been developed. Contact may further
a soft bristle brush moistened with the reagent solidtion. For a permane
" can be dried.

Emobrittlenpent relief: Compliance with 3.2.6 shall be determined with samples of plg

as specifig
rods, shal
which imp|

din 4.4.3.5. Parts such as spring pins,Jock rings, etc., which are install
be similarly assembled using the applicable parts specifications or draw
pse the maximum sustained tensiledoad on the plated part. The selecte

be subjecied to a sustained tensile load equal'to 115 percent of the maximum desig

which the
the above
represent
shall be s
strength o
hours and

5. PREPARATIC

5.1

Packaging g

Preservatio

part was designed. Parts which-require special fixtures, extreme loads t

d by separate specimens,prepared in accordance with 4.4.4.3. The not
bjected to a sustained tensile load equal to 75 percent of the ultimate ng
f the material. The:articles, parts or specimens shall be held under load
then examined/for-cracks or fracture.

N FOR DELIVERY:

nd packing:

and the filter
other defects
be assured by
ht record, the

ted parts taken
bd in holes or
ngs tolerances
i samples shall
n yield load for
b comply with

requirements, or where the-tnaximum design yield load is not known, may be

ched samples
tch tensile
for at least 200

articles employed
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