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STRUCTURAL EXAMINATION OF TITANIUM ALLOYS
Etch-Anodize Inspection Procedure

1. SCOPE:

1.1 Purpose:| This specification covers a procedure for revealing the
macrostrycture and microstructure of selected titaniumalloys.

1.2 Applicatjon: Primarily for detecting segregation, “inclusions, [and other
defects in alpha-beta and certain alpha titaniuf)alloys.

1.3 Safety-Hdzardous Materials: While the materials, methods, applfcations, and
processey described or referenced in this_specification may invplve the use
of hazardous materials, this specification does not address the hazards
which may be involved in such use. Itis the sole responsibilifty of the
user to gnsure familiarity with the-safe and proper use of any hazardous
materialg and to take necessary precautionary measures to ensure the health
and safety of all personnel involved.

2. APPLICABLH DOCUMENTS: The following publications form a part of|this
specificatfion to the extent.specified herein. The latest issue of SAE
publicatigns shall apply..\The applicable issue of other documents shall be
as specified in AMS 2350.

2.1 SAE Publications: sAvailable from SAE, 400 Commonwealth Drive, Warrendale,
PA 15096[.

2.1.1 Aerospace {taterial Specifications:

AMS 23B0-= Standards and Test Methods

SAE Technical 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 particular infringement
arising therefrom, is the sole responsibility of the user.”

AMS documents are protected under United States and international copyright laws. Reproduction of these documents by any
means is strictly prohibited without the written consent of the publisher.

Copyright 1989 Society of Automotive Engineers, Inc.
All rights reserved. Printed in U.S.A.
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3.1.2.3.1 When inspecting finished parts and assemblies, surfaces which are to
be masked, to prevent "etch-anodizing”, shall include inspection areas
or surfaces, balance and identification markings applied by
electrolytic etching, hardfaced areas, and non-titanium surfaces.

3.1.2.4 Immerse the specimen for 80 - 100 seconds in an agitated acid salt
0 solution, maintained at room temperature. Immersed parts shall be
agitated to remove entrapped air. Immediately after removal, immerse
the specimen in clean tap water. Use a pressure spray to remove smut.
The concentration of acid salt solution shall be maintained at a level
which will remove 0.03 - 0.05 mil (0.76 - 1.27 pum) of metal in 80 -
100 seconds

3.1.2.5 Preset|rectifier voltage at 30 volts + 1 and turn off power| Batteries
maybe tsed to provide this voltage. Set timer at 30 secends =*|1.
Immersg¢ the specimen in an agitated aqueous solution centainipng 13 - 17
ouncesfgallon (97 - 127 g/L) of trisodium phosphate,(maintained at a pH
of 8.5 £ 0.5 (See 8.3) and a temperature of 70°F%x“10 (21°C [+ 5). Do not
agitate¢ specimen wiht the current on. Apply current and anodjze for 30
second$ + 1. Remove the specimen from the angdizing solution|fand rinse
in clegn water. DO NOT TOUCH THE SPECIMEN WEKFH”BARE HANDS.

3.1.2.6 Immers¢ the specimen in an aqueous solution containing 35% by volume
techni¢al grade nitric acid (HNO;) (spg¥ 1.408) and 2.5% by Nolume
techni¢al grade hydrofluoric acig (70% HF), maintained at room
tempergture, to obtain a light blue~to-gray background and| develop
maximup contrast between any segregation and the background. |Immersion
time shall be measured from time of complete immersion of the specimen.
Immersion times for typical alloys are as follows; times for |other
alloys|must be developed:

Alloy Immersion Time, Secqgnds
Ti-6A1-4V 2 - 10
Ti-8Al1=1Mo-1V 15 - 25
Ti=-6A1-2Sn-4Zr-2Mo 10 - 20

3.1.2.7 Remove |thelspecimen from the nitric-hydrofluoric acid solutidn, immerse
in clegn.tap water as rapidly as possible, and rinse thoroughjy,
followgdby immersion in hot water at 190° - 210°F (88° - 99°C) to
assist drying. Dry immediately with a clean, oil-free, dry air blast.

3.1.2.8 Inspect the specimen immediately for macrostructure and defects such as
segregation (See 8.4), laps, folds, cracks, inclusions, and pitted areas
(using 1 - 10X magnification and light intensity not lower than 200
foot-candles (2153 1x).

3.2 Microstructure: |If examination of the etch-anodized specimens indicates the
need for further evaluation, the microstructure shall be developed as
follows:
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3.2.1 Specimens:

permit the desired evaluation, the specimens shall be cut for exam
of other planes.

3.2.2 Procedure:

Shall be those which were etch-anodized. When necessary to

ination

3.2.2.1 Polish and etch the specimens to be examined, using metallographic
techniques or replication techniques (See 8.5 and 8.6), which will

clearl

y reveal the microstructure to be evaluated.

3.2.2.2 Examine the specimens to determine the microstructure and the nature of

indica

tions found in the macrostructure.

3.3 Parts shal
0

4. QUALITY ASS]
5. PREPARATION

be uniform in color and appearance after coating.

URANCE PROVISIONS: Not applicable.

FOR DELIVERY: Not applicable.

6. ACKNOWLEDGM
revision le

7. REJECTIONS:

8. NOTES:

ENT - A vendor shall mention this speciBieation number angd
fter in all quotations and when acknowledging purchase orde

Not applicable.

8.1 Marginal Iindicia: The phi (0) symbal is used to indicate technical

changes fr

8.2 Equipment:
8.2.1 The tanK

pm the previous issue of/this specificaton.

s for the solutions of 3.1.2.3 and 3.1.2.6 must be lined

polyvinyll chloride or(comparable lining material; all others may be

unlined.

8.2.2 Temperat
cleaner,

8.2.3 Mechanic

ire indicators and controllers shall be used with the alka
anodizing, and hot water tanks.

its
S.

with

line

ine

hlstirrers and/or air agitation are required in the alkal

cleaner

tank, acrd tanks, and the anodizing tank.

8.2.4 Timers shall be used on both acid tanks and the anodizing tanks.

8.2.5 Rectifie

r requirements are:

8.2.5.1 Maximum of 6% ripple at 30 volts, no load.

8.2.5.2 Capabl

e of increasing voltage to 30 volts in 1 - 3 seconds and

preferably automatically controlled.
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