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NOTICE

This document has been taken directly from U.S. Military Specification QQ-P-35C and contains only minor
editorial and format changes required to bring it into conformance with the publishing requirements of SAE
technical standards. The initial release of this document is intended to replace QQ-P-35C. Any part

numbers establish

ed by the original specification remain unchanged.

The original Military Specification was adopted as an SAE standard under the provisions of the SAE

Technical Standarwmmmmwmtmmwd adoption of
tions of

government specifications and standards. TSB rules provide for (a) the publication of/por

unrevised governn
and (b) the use of

Any material relati
original military sp

1. SCOPE AND
1.1 Scope:
This specific
guidance an
equipment a

1.2 Purpose:

This specific

nent specifications and standards without consensus voting at the SAE (
the existing government specification or standard format.

ecification and is reprinted here for historic reference only.

CLASSIFICATION:

ption covers the different types of passivation treatments as well as rec
l precautions for cleaning and descaling corrosion-resistant parts, com
nd systems.

ption covers the method for cleaning and descaling of stainless steel pz

Committee level,

ng to qualified product lists has not been adopted by SAE.‘This material was part of the

bmmendations,
bonents,

rts and outlines

the final cleaning stage or passivation treatments for use on austenitic, ferritic, martensitic and

precipitation
specify class

1.2.1 Types: Pag

Type ll -

hardening corrosion resistant steels. Engineering drawings and specifi
ification type (passivation treatment) which should be used in accordan

Medium temperature nitric acid solution with sodium dichromate additiv

sivation freatments shall be of the following types, as specified (see 6.2

cations should
ce with 1.2.1.

).

e

Type VI -

|_ow temperature nitric acid solution

Type VII -
Type VIII -

2. APPLICABLE

Medium temperature nitric acid solution
Medium temperature high concentration nitric acid solution

DOCUMENTS:

The following publications, of the issues in effect on date of invitation for bids or request for proposal,
form a part of this specification to the extent specified herein.
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2.1 U.S. Government Publications:

Available from DODSSP, Subscription Services Desk, Building 4D, 700 Robbins Avenue,
Philadelphia, PA 19111-5094.

MIL-S-5002 Surface Treatments and Inorganic Coatings for Metal Surfaces of Weapons
Systems
MIL-C-13924  Coating, Oxide, Black, for Ferrous Metals

MIL-STD-10p Sampling Procedures and Tables for Inspection by Attributes

U

MIL-STD-758 Corrosion-Resistant Steel Parts: Sampling, Inspection and Testing|for Surface
Passivation

O-N-350 Nitric Acid, Technical

0-S-595 Sodium Dichromate, Dihydrate, Technical

FED-STD-313 Material Safety Data Sheets, Preparation and Submission of
2.2 ASTM Publigations:
Available from ASTM, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959.
ASTM A380( Cleaning and Descaling Stainless-Steel Parts, Equipment, and Systems
ASTM B117| Operating Salt Spray (Fog) Apparatus
ASTM B254| Preparation of and Electroplating on Stainless Steel
3. REQUIREMENTS:
3.1 Material:

The chemicgls and reagents:used for passivation of corrosion-resistant steel parts shall produce
passivated surfaces which meet the requirements of this specification.

3.2 Pretreatment:

The pretreatinent methods and procedures used prior to the passivation treatment ghall be either in
accordance with ASTM A380 or MIL-S-5002. The surface of the parts shall be free of oil, grease,
rust, scale and other foreign matter and shall have no deleterious effect on material properties.
Particular attention shall be given to the pretreatment cleaning of 400 series steels to be certain that
all surface oxidation, including rust and heat treat scale, is completely removed. Unless otherwise
specified, clean and descale in accordance with ASTM A380. When electrochemical cleaning is
required, it shall be performed in accordance with ASTM B254.
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3.3

Passivation treatment:

Corrosion-resistant steel parts shall be passivated by immersing them in one of the following
aqueous solutions (see 6.2) and maintaining them within the temperature ranges and times
described below and in Table I. The parts shall be completely immersed in the solution to avoid
severe etching which would otherwise occur above the liquid line.

3.3.1

3.3.2

3.3.2.1

3.3.3

3.34

3.3.5

3.3.6

3.3.6.1

3.3.7

3.3.7.1

Type I: Typ

e | withdrawn (see 6.9)

Type II: Ty
O-N-350 a
shall be pr

For parts
with 12-1
relatively]
416, 416
(see 6.2
Type llI: Ty
Type IV: Ty
Type V: Ty

Type VI: Ty

with O-N-360. Parts shall be proecessed for 30 minutes at a temperature range be

(21-32°C).
Type VI s
chromiun

resistant

Type VII: T

pe |l solution shall contain 20-25 percent by volume of nitric acid in acce
nd 2.5 £ 0.5 percent by weight of sodium dichromate in accordance with
pcessed for 20 minutes at a temperature range between 120-130°%F (49

made of high carbon/high chromium grades (440 series); straight chro
4% chromium (martensitic 400 series), or for corrosion=resistant steels

large amounts (0.15 percent) of sulfur or selenium(for'example 303, 3
Se, 430F, 430FSe and precipitation hardenable steels), type Il solution
and 6.3).

pe lll withdrawn (see 6.9).

pe IV withdrawn (see 6.9).
pe V withdrawn (see 6.9).

pe VI solution shall contain25-45 percent by volume of nitric acid (HNO

olution can be used to process austenitic 200 and 300 series chromiun
n grades with~17% chromium or grater (with exception of the 440 series
steels.

ype:MH solution shall contain 20-25 percent by volume of nitric acid (HN

brdance with
0O-S-595. Parts
’-54°C).

mium grades
containing

D3Se, 347Se,
shall be used

) in accordance
fween 70-90°F

h nickel and
) corrosion-

03) in

accordanc

p With O-N-350. Parts shall be processed for 20 minutes at a temperatire range

between 120-140°F (49-60°C).

Type VIl solution can be used to process parts made of the following corrosion-resistant steels:
austenitic 200 and 300 series chromium-nickel, chromium grades with 17% chromium or greater
(except 440 series) (see sections 6.2 and 6.3).

3.3.8 Type VIII: Type VIl solution shall contain 45-55 percent by volume of nitric acid in accordance with
O-N-350. Parts shall be processed for 30 minutes at a temperature range between 120-130°F

3.3.8.1

(49°-54°C)

Type VIl solution can be used for parts made from high carbon and high chromium grades (400
series) and precipitation-hardening stainless steels.

-4-
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TABLE |I. Passivation treatments

Time, minimum % (by wt.) % (by vol.)
Type Temperature (minutes) 1/ Sodium Dichromate Nitric Acid
I Withdrawn
Il 120-130°F 20 2-2.5 20-25
{49-54>C)
1 Withdrawn
v Withdrawn
V Withdrawn
VI 70-90°F 30 none 25245
(21-32°C)
VIl 120-150°F 20 none 20-25
(49-60°C)
VIl 120-130°F 30 none 45-55
(49-54°C)

1/ Caution: |Care must be exercised as excessive titne may damage the part.

3.4 Water rinse:

Immediately [after removal from the passivating solution the parts shall be thoroughly rinsed; final
rinse is carri¢d out in clean water (see\6:4).

3.5 Chromate trgeatment:

When specifled and within.one hour after the final water rinse (3.4), all ferritic and miartensitic steel
parts shall b¢ immersed-in-an aqueous solution containing 4 to 6 percent by weight pf sodium
dichromate ip accordance with O-S-595, at a temperature of 140° to 160°F (60 - 71°C) for a period of
30 minutes (pee 6.1:*). This immersion shall be followed by a rinse in clean water (see 6.4). The
parts shall then be-thoroughly dried.

3.6 Finish:

The passivated parts shall exhibit a chemically clean surface and shall show no etching, pitting or
frosting when examined. A slight discoloration will be allowed (see 4.3 and 6.5).

3.7 Staining:
3.7.1 Water immersion or high humidity tests: The passivated parts shall not exhibit staining attributable

to the presence of free iron particles imbedded in the surface when subjected to the water
immersion test or the high humidity test (see 4.4.1).
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3.7.2 Salt spray or copper sulfate tests: The salt spray test or the copper sulfate test may be specified in
addition to or in lieu of either the water immersion test or the high humidity test. When the salt

spray test is specified, the passivated surface shall be capable of withstanding salt spray exposure
without evidence of rust or staining (see 4.4.2, 6.11).

3.7.2.1

3.8

3.9

3.9.1

4. QUALITY ASS

41

Copper sulfate test: When testing austenitic 300 series chromium nickel steels, it is permissible

to use the copper sulfate test as a substitute for the salt spray test. The surface of the resultant
passivated parts shall not exhibit copper deposits (see 4.4.1, 4.4.2, 4.4.2.2).

Workmanshi

oN

The passivafled parts shall be free of iron contamination and other foreign matéerials

adversely a

ect the suitability, use or life of the passivated part (see 4.3, 6:13).

Solution analysis:

The process
solutions use
concentratio
be schedule
analyses wil
and the time

request of th
available (se

The contra|
by this pro

Responsibilit

Unless other
performance

pr shall maintain a record of the control procedurés)used on each of theg
d in these passivation treatments. Solutions.shall be analyzed to verify
ns of nitric acid and sodium dichromate meetthe specified requirements
| at intervals which will demonstrate optimum passivation performance.

be determined by the contractor’s processing equipment (tank volume

differential between treatments. A chémical record shall be maintaineg
analyses pefformed, additions made or treatménts administered to the processing s
e acquisition activity, such recefds, including reports of test results, sha
e 4.5 and 6.2).

ctor shall be responsiblefor the safe reutilization and disposal of all ma
cess (see 4.7, 6.12«and 6.13).

URANCE PROWSIONS:
y for inspection:

wise-specified in the contract or purchase order, the contractor is respo
of all inspection requirements (examinations and tests) as specified he)

which could

processing
that the
Analyses shall
Frequency of

, the workload
on all control

plution. Upon

| be made

terial generated

nsible for the

rein. 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 this specification where such inspections are deemed necessary to ensure
supplies and services conform to prescribed requirements.
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Inspection provisions:

Lot: A lot shall consist of passivated parts of similar alloy and manufacturing methods that are
pretreated and passivated in one day’s production or within a timeframe which will ensure
consistent passivation results. A lot shall consist of the same product of one size from one heat in
one shipment. When the quantity of passivated parts in one day’s production does not warrant
daily testing, the lot size shall be as agreed upon by the procuring activity and the contractor (see

4.2
4.2.1

6.2).
4.2.2 Sampling:

4.2.2.1 Sampling

4.2.2.2 Sampling

4.3

4.4

4.4.1

441

A

with MIL{
percent g

MIL-STD
process§
test purp
be rando
performe

Visual exam

Samples sel
(3.6), and wq

Test method

for visual examination: Samples shall be taken at random fromigach Iq
STD-105, Inspection Level S-4. The Acceptable Quality Level(AQL) s
efective.

for other tests: Samples shall be taken at random from each lot in acc

t in accordance
hall be 1.0

brdance with

-105, Inspection Level S-3. The AQL shall be 1.0.percent defective. Identically

d specimens, made from the same material used to fabricate the parts,
pbses in lieu of large parts (see 6.6.). Whenauthorized for use, the test
mly distributed throughout the lot during prfocessing. When multiple tes
d, separate samples are required for each test.

nation:

may be used for
5pecimens shall
ts are to be

bcted in accordance with 4.2:2:1 shall be visually examined for etching, pitting or frosting

rkmanship (3.8).

1"

The followin

otherwise specified, martensitic grade 440C shall be exempt from these tests (see §

Water im

subjected fo either a water immersion test or a high humidity test to determine cor

3.7.1.

tests are utilized to evaluate the effectiveness of the passivation treatr

rsion‘and high humidity tests: Samples selected in accordance with 4.

nent. Unless
.10).

P.2.2 shall be
formance with

100 of MIL-STD-753.

4.4.1.2 High humidity test: The high humidity test shall be conducted as follows:

Water immersion test: The water immersion test shall be conducted in accordance with Method

a. Parts shall be cleaned by immersing them in acetone or methyl alcohol, then swabbing them
with clean gauze saturated with acetone or methyl alcohol and drying in an inert atmosphere
or desiccated container.

b. The cleaned and dried parts shall be subjected to 95 - 100 percent humidity at 100° - 115°F

(38 -

46°C) in a suitable humidity cabinet for 24 - 26 hours.

-7-
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4.4.2 Salt spray and copper sulfate tests: The salt spray test may be specified in addition to or in lieu of
either the water immersion test or the high humidity test. When such a test is specified, samples
shall be selected in accordance with 4.2.2.2 and shall conform to 3.7.2 and 3.7.2.1 (see 6.11).

4.4.

4.4.

4.5

4.6

4.7

5. PREPARATION FOR DELIVERY:

6.

6.1

2.1 Salt spray test: The salt spray test shall be conducted in accordance with ASTM B117 for a
minimum of 2 hours using a 5 percent salt solution.

2.2 Copper sulfate test: The copper sulfate test shall be conducted in accordance with method 102

n-ZoA

of MIL-S
Certification

When specif]
shall be furn

Rejection an
Any lot failin
resubmitted

necessary, r
inspection in

Reuse and d

The reutiliza
ASTM A380

(This section i
NOTES:

This section c(

U=rJ9.
pf analysis:

ed (see 6.2), a certificate of the quantitative analysis (3.9) of:the passiv
shed the contracting officer.

d retest:

) to meet the requirements specified herein shall\be rejected. A rejecte
for inspection provided that the defective parts have been re-pretreatec
p-passivated and re-tested. Re-passivated’lots shall be subjected to tig
accordance with MIL-STD-105.

isposal of treatment solutions:

ion and disposal of all materials generated by this process shall be in a
sections 8.2 and 8.7. Alsosee 6.12, 6.13 for additional information.

5 not applicable to this specification.)

ating solution

d lot may be
per 3.2, as
htened

ccordance with

mandatory.

ntains’information of a general or explanatory nature that may be helpfr.ll, but is not

Intended use:

The passivation treatments provided by this specification are intended to improve the corrosion
resistance of parts made from austenitic, ferritic and martensitic corrosion-resistant steels of the 200,
300 and 400 series and precipitation hardened corrosion-resistant steels. High carbon, high
chromium martensitic 440C grades which are selected for high hardness and resistance may be

exempt from

passivation treatments at the discretion of the procuring activity.
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6.1.1

6.1.2

6.2 Ordering datp:

6.3

During processing operations such as forming, machining, tumbling and lapping, iron particles or
other foreign particles may become smeared over or imbedded into the surface of
corrosion-resistant steel parts. These particles must be removed or they will appear as rust or
stain spots. This condition may be prevented by immersing the parts in a solution of nitric acid and
sodium dichromate, which will dissolve the particles and allow a thin, transparent passive film to
form over the restored surface. Parts with newly formed passive films, should be handled as little
as possible in the 24 hours period following this treatment.

This specificatiomisnotintended-forbtackoxidecoatingof parts tobeused-forphptographic and

optical inst

Fuments; for such applications refer to MIL-C-13924.

Purchasers s$hould select the preferred options permitted herein and include the foll

information i

N procurement documents:

a) Title, number and date of this specification.

b) Nomencl

ature and grade of corrosion - resistant material of parts.

c) Type of passivation treatment (1.2.1, 3.3).

d) Lot size,
e) When qu

Grades of st
Austenitic, fq

(corrosion re
which serveq

if other than one day’s production (4.2.1).
antitative analysis certificate is required\(3.9, 4.5).

bel:
rritic or martensitic types of'steels are selected on a basis of properties

sistance and design critefia) and fabrication requirements. Table Il is a
as a guide for some steel grades and their recommended passivation

bwing

required
compilation
freatment.
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TABLE Il. Recommended passivation requirements for different steel alloys.

Steel Grades are indicated by Unified Numbering System Numbers

(Numbers in parentheses are AISI, AMS, or ASTM).

Solution Types

Type of
Alloy Il VI VII VI

Precipn Hdng K66286 (A286) K66286 (A286)
Precipn Hdng S13800 (13-8Mo) S13800 (13-8Mo)
Precipn Hdng S15500 (15-5) S15500 (15-5)
Precipn Hdng S15700 (15-7Mo) S15700 (15-7Mo)
Precipn Hdng S17400 (17-4) S17400 (17-4)
Precipn Hdng S17700 (17-7) S17700 (17-7)
Austenitic S20100 (201) $20100 (201)
Austenitic S20200 (202) S20200 (202)
Austenitic S30100 (304) S30100 (301)
Austenitic S30200.(302) S30200 (302)
Free Maching  S30300 (303)
Free Maching S30323 (303Se)
Free Maching S30310 (303X)
Free Maching S30323 (303Se)
Free Maching S30330 (303Cu)
Free Maching S30345 (303Ma)
Free Maching S30360 (303Pb)
Austenitic S30400 (304) G30400 (304)
Austenitic S30403 (304L)  S30403 (304L)
Austenitic S30409 (304H) S30409 (304H)
Austenitic S30430 (XM-7)  S30430 (XM-7)
Austenitic S30451 (304N)  S30451 (304N)
Austenitic S30500 (305) S30409 (305)
Austenitic S30800 (308) S30800 (308)
Austenitic S30900 (309) S30900 (309)
Austenitic S30908 (309S)  S30908 (309S)
Austenitic S30940 (309Cb) S30940 (309Cb)
Austenitic S31000 (310) S31000 (310)
Austenitic S31008 (310S)  S31008 (310S)
Austenitic S31100 (311) S31100 (311)
Austenitic S31400 (314) S31400 (314)

-10 -
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TABLE Il. Recommended passivation requirements for different steel alloys. (Continued)
Steel Grades are indicated by Unified Numbering System Numbers
(Numbers in parentheses are AlISI, AMS, or ASTM).
Solution Types
Type of

Alloy H A H VI
Austenitic S31500 (315) S31500 (315)
Austenitic S31600 (316) S31600 (316)
Austenitic S31603 (316L)  S31603 (316L)
Austenitic S31609 (316H) S31609 (316H)
Austenitic S32100 (321) S32100 (827)
Austenitic S32109 (321H) S3162(1 (321H)
Austenitic S32900 (329) S32900 (329)
Austenitic S34700 (347) S34700 (347)
Austenitic S34709 (347H) S34700 (347H)
Free Maching S34720 (347S)
Free MachinI S34723 (347Se)
Precipn Hdng S35000 (AM350) S35000 (AM350)
Precipn Hdng S35500 (AM355) S35500 (AM355)
Precipn Hdng S36200 (Almar 362) S36200 (Almar362)
Martensitic S40300 (403) S40300 (403)
Ferritic S40500 (405) S40500 (405)
Ferritic S40900 (409) S40900 (409)
Martensitic S41000 (410) S41000 (410)
Martensitic S41400(414) S41400 (414)
Martensitic S41600 (416)
Martensitic S41623 (416Se)
Martensitic $42000 (420)
Ferritic S42500(429) S42500(429) S42900 (429)
Ferritic S43000 (430)

Free Machine
Free Machine

S43020 (430F)
S43023 (430FSe)

Martensitic ~ S43100 (431) S43100 (431)
Ferritic S43400 (434) S43400 (434)

Ferritic S43600 (436) S43600 (436

Martensitic ~ S44002 (440A) S44002 (440A)
Martensitic ~ S44003 (440B) S44003 (440B)
Martensitic ~ S44004 (440C) S44004 (440C)

-11 -
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