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Conversion Coating of Titanium Alloys
Fluoride-Phosphate Type

1. SCOPE:

1.1 Purposg:

This spécification establishes the engineering requirements for producing chgmical conversion
coating$ on titanium alloys and the properties of the coating.

1.2 Application:

This prqcess has been used typically to provide a coating which is receptive o anti-galling and
organicifinishes, but usage is not limited to such applications.

1.3 Safety {Hazardous Materials:
While the materials, methods, applications, and processes described or refer¢gnced in this
specification may involve the use of hazardous materials, this specification dges not address
the hazards which may be involvediib-such use. It is the sole responsibility of|the user to ensure
familiarity with the safe and propeéruse of any hazardous materials and to take necessary
precautlonary measures to ensure the health and safety of all personnel involved.

2. APPLICABLE DOCUMENTS!

None.

SAE Technical Standards Board Rules provide that: “This report is published by SAE to advance the state of technical and engineering sciences. The use of this report is entirely
voluntary, and its applicability and suitability for any particular use, including any patent infringement arising therefrom, is the sole responsibility of the user.”

SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your written comments and suggestions.
Copyright 2004 SAE International
All rights reserved. No part of this publication may be reproduced, stored in a retrieval system or transmitted, in any form or by any means, electronic, mechanical, photocopying,
recording, or otherwise, without the prior written permission of SAE.
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3. TECHNICAL REQUIREMENTS:

3.1 Conversion Bath:
Shall consist of an aqueous solution of the following materials in the concentrations shown:
Trisodium Phosphate (NasP0,4 - 12H,0) Technical 6.5 to 6.9 ounce per gallon (49 to 51.5 g/L)

Potassium Fluoride (KF - 2H,0), 2.3 to 3.2 ounces per gallon (17.5 to 24 g/L)

Hydrofll|10ric Acid, 1.8 to 3.0 fluid ounces per gallon (14 to 24 mL/L) of 70 weight percent HF or
2.6 10 4.4 fluid ounces per gallom (20 to 35 mL/L) of 48 weight percent-HH.

3.2 Prepardtion:
3.2.1 Masking: Remove or mask dissimilar metal inserts and mask,areas not to bg coated.

3.2.2 Cleanjng: Clean parts to remove oil, grease, dirt, mill markings, heat treatment scale, and
other poils prior to immersion in the chemical conversion bath. The use of halogenated
solvents is prohibited.

3.3 Procedlre:

3.3.1  Coating: Parts shall be immersed in the conversion bath, maintained at 80 F + 10
(27 °Q z 6), for 2 to 4 minutes.

3.3.2 Rinsing: Rinse coated parts in-a-circulating water bath, maintained at a temperature not higher
than 185 °F (85 °C). Rinse time’shall be not longer than 16 minutes when rihse water
tempgrature is above 100.2F (38 °C).

3.3.2.1 Disgolved solids content of circulating rinse water shall be maintained belpw 200 parts per
millipn.

3.3.3 Drying: Dry,parts for not less than 30 minutes in air at 150 to 200 °F (66 to 93 °C).

3.3.4 Handljng; Dried parts shall be handled with clean, dry gloves.

3.4 Properties:
Coating shall conform to the following requirements:
3.4.1 Color: The coating shall be gray in color, but some variation in color intensity is acceptable.

3.4.2 Adhesion: Coating shall be adherent to basis metal when parts are wiped with a clean, cotton
cloth. Heavy powdering or coating removal during wiping is not acceptable.

3.4.3 Water Spotting: Random staining, due to water spotting, which does not exceed 5% of the
coated area is acceptable.
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3.5 Quality:

Coating shall be uniform in quality and coverage, free from pits, and from imperfections
detrimental to usage of the coating.
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4. QUALITY ASSURANCE PROVISIONS:
4.1 Responsibility for Inspection:
to specified requirements.

4.2 Classification of Tests:

4.2.1 Accegtance and Preproduction Tests: All technical requirements of this spe
acceptance tests and preproduction tests and shall be-performed prior to or
shipment of processed parts to a purchaser, on each lot of processed parts
mater|al, or processing requires reapproval as in 4.4.2, and when purchase
confirmatory testing to be required.

4.2.2 Periodic Tests: Tests of cleaning and processing solutions to insure the cog
to thig specification (See 8.6) are periodic tests and shall be performed at a
selected by the processor, unless frequency of testing is specified by purch

4.3 Sampling and Testing:

Shall bg not less than the following; a lot shall be all parts made of the same
procesded in a continuaus operation, or within one 24-hour period, and prese
inspectipn at one time.

4.3.1 For A¢ceptance-Tests: As shown in Table 1.

TABLE 1 - Sampling for Acceptance Tests
Visual for
Number of Water Spotting,
Parts in Color, and
Lot Quality Adhesion
1 to 7 all all
8to 15 7 3
16 to 40 10 4
41 to 150 15 5
151 to 300 25 6
301 to 500 35 7
Over 500 50 8
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4.3.2 For Periodic and Preproduction Tests: Sample quantity shall be at the discretion of the
processor, unless otherwise specified by the purchaser.

4.4 Approval:

4.4.1 The process and control factors, a preproduction sample coated part, or both, whichever is
specified, shall be approved by the cognizant engineering organization before production
parts are supplied.
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4.6 Resampling and Retesting:
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4.6.2 |If the results of any periodic test fails to meet specified requirements, the process is
nonconforming. No additional parts shall be coated until the process is corrected and new
specimens are coated and tested. Results of all tests shall be recorded, and, when requested,
reported. Purchaser shall be notified of all parts coated since the last periodic test.
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