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Passivation Treatments for Corrosion-Resistant Steel
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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 established by the original specification remain unchanged.

The original Military Specification was adopted as an SAE standard under the provisions of the SAE 
Technical Standards Board (TSB) Rules and Regulations (TSB 001) pertaining to accelerated adoption of 
government specifications and standards.  TSB rules provide for (a) the publication of portions of 
unrevised government specifications and standards without consensus voting at the SAE Committee level, 
and (b) the use of the existing government specification or standard format.

Any material relating to qualified product lists has not been adopted by SAE.  This material was part of the 
original military specification and is reprinted here for historic reference only.

1. SCOPE AND CLASSIFICATION:

1.1 Scope: 

This specification covers the different types of passivation treatments as well as recommendations, 
guidance and precautions for cleaning and descaling corrosion-resistant parts, components, 
equipment and systems.

1.2 Purpose: 

This specification covers the method for cleaning and descaling of stainless steel parts and outlines 
the final cleaning stage or passivation treatments for use on austenitic, ferritic, martensitic and 
precipitation hardening corrosion resistant steels.  Engineering drawings and specifications should 
specify classification type (passivation treatment) which should be used in accordance with 1.2.1.

1.2.1 Types: Passivation treatments shall be of the following types, as specified (see 6.2).

Type II - Medium temperature nitric acid solution with sodium dichromate additive
Type VI - Low temperature nitric acid solution
Type VII - Medium temperature nitric acid solution
Type VIII - Medium temperature high concentration nitric acid solution

2. APPLICABLE 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-105 Sampling Procedures and Tables for Inspection by Attributes
MIL-STD-753 Corrosion-Resistant Steel Parts:  Sampling, Inspection and Testing for Surface  

Passivation
O-N-350 Nitric Acid, Technical
O-S-595 Sodium Dichromate, Dihydrate, Technical

FED-STD-313 Material Safety Data Sheets, Preparation and Submission of

2.2 ASTM Publications: 

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 chemicals 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 pretreatment methods and procedures used prior to the passivation treatment shall 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 Type I: Type I withdrawn (see 6.9)

3.3.2 Type II: Type II solution shall contain 20-25 percent by volume of nitric acid in accordance with 
O-N-350 and 2.5 ± 0.5 percent by weight of sodium dichromate in accordance with O-S-595.  Parts 
shall be processed for 20 minutes at a temperature range between 120-130°F (49°-54°C).

3.3.2.1 For parts made of high carbon/high chromium grades (440 series), straight chromium grades 
with 12-14% chromium (martensitic 400 series), or for corrosion-resistant steels containing 
relatively large amounts (0.15 percent) of sulfur or selenium (for example 303, 303Se, 347Se, 
416, 416Se, 430F, 430FSe and precipitation hardenable steels), type II solution shall be used 
(see 6.2 and 6.3).

3.3.3 Type III: Type III withdrawn (see 6.9).

3.3.4 Type IV: Type IV withdrawn (see 6.9).

3.3.5 Type V: Type V withdrawn (see 6.9).

3.3.6 Type VI: Type VI solution shall contain 25-45 percent by volume of nitric acid (HN03) in accordance 
with O-N-350.  Parts shall be processed for 30 minutes at a temperature range between 70-90°F 
(21-32°C).

3.3.6.1 Type VI solution can be used to process austenitic 200 and 300 series chromium nickel and 
chromium grades with 17% chromium or grater (with exception of the 440 series) corrosion-
resistant steels.

3.3.7 Type VII: Type VII solution shall contain 20-25 percent by volume of nitric acid (HN03) in 
accordance with O-N-350.  Parts shall be processed for 20 minutes at a temperature range 
between 120-140°F (49-60°C).

3.3.7.1 Type VII 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 VIII 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 
(49°-54°C).

3.3.8.1 Type VIII solution can be used for parts made from high carbon and high chromium grades (400 
series) and precipitation-hardening stainless steels.
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1/  Caution:  Care must be exercised as excessive time may damage the part.

3.4 Water rinse: 

Immediately after removal from the passivating solution the parts shall be thoroughly rinsed; final 
rinse is carried out in clean water (see 6.4).

3.5 Chromate treatment: 

When specified and within one hour after the final water rinse (3.4), all ferritic and martensitic steel 
parts shall be immersed in an aqueous solution containing 4 to 6 percent by weight of sodium 
dichromate in accordance with O-S-595, at a temperature of 140° to 160°F (60 - 71°C) for a period of 
30 minutes (see 6.1.1).  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).

TABLE I.  Passivation treatments

Type Temperature
Time, minimum

(minutes) 1/
% (by wt.)

Sodium Dichromate
% (by vol.)
Nitric Acid

I Withdrawn
II 120-130°F

(49-54°C)
20 2-2.5 20-25

III Withdrawn
IV Withdrawn
V Withdrawn
VI 70-90°F

(21-32°C)
30 none 25-45

VII 120-150°F
(49-60°C)

20 none 20-25

VIII 120-130°F
(49-54°C)

30 none 45-55
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