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STRUCTURAL EXAMINATION OF TITANIUM ALLOYS
Chemical Etch Inspection Procedure

" THIS REVISION CONTAINS ONLY EDITORIAL CHANGES
1. SCOPE: :

1.1 Purposq: This specification covers a procedure forirevealing the
macrosfructure and microstructure of titanium aldoys.

1.2 Application: Primarily for detecting defects<and segregation ip titanium

alToys] This procedure should not be used.on finished parts.

2. APPLICABLE DOCUMENTS: The following publications form a part of] this
specifidation to the extent specified flerein. The latest issue pf Aerospace

‘ Material| Specifications shall apply.< The applicable issue of other documents
shall be as specified in AMS 2350, ‘

2.1 SAE Publications: Available from SAE, 400 Commonwealth Drive, Warrendale,
PA

2.1.1 Aerosjpace Material Specifications:

AMS 2350 ~ Standards and Test Methods

2.2 ANSI Puplications: Available from American National Standards [nstitute,
Inc., T30 Broadway, New York, NY 10018.

ANSI B4ps1Y- Surface Texture

3. TECHNICAL REQUIREMENTS:

3.1 Macrostructure:

3.1.1 Specimens:

SAE Technical Board Rules provide that: “This reportis published by SAE to advance the state oftechnical 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.”

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 1988 Society of Automative Engineers, Inc.” Printed in U.S.A.

All rights reserved.
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3.1.1.1 Bars, Extrusions, Plates, and Stock for Forging or Extruding: Specimens
shall be transverse cross-sections not less than 0.5 in. (12 mm) thick

3.1.1.2

3.1.2 Proce

3.1.2.1

3.1.2.2
3.1.2.3

3.1.2.3.1

3.1.2.4

3.] .2.5
3.1.2.6

cut from the product to be tested and then cut in half longi

tudinally to

permit examination of both transverse and longitudinal surfaces.
Specimens from stock for forging or extruding shall be heated to
5O F + 25 (30 C + 15) deg below the beta transus as determined for the

heat, held at heat for 60 min. + 5, and cooled at a rate equ
air cool or faster. Specimens shall be machined to have sur

ivalent to
face texture

of 70 microin. (1.8 um) AA or finer, determined in accordance with ANSI
B46.1.

T T . C € gh-
up and to ensure freedom from alpha case. A minimum.©
5 mm) of material shall be left on the surfaces of the f
een final etching and finish machined configuration to e
dom from intergranular attack and hydrogen pickup-on fin
If forgings are to be inspected by ultrasonic inspec
edures, the configuration used for such inspection is ac
in.{(3.3 um) AA or

ure:
Speqimens shall be cleaned free from.dirt, grease, oil, and
forgign materials.
Speqgimens shall be rinsed with clean tap water.
Spedimens shall be etched.dn an aqueous acid solution mainta
temperature for sufficient time to develop a well-defined

macH
purd

ostructure. The.following solution or an alternate agre
haser and vendetrishall be used:

15%
10%
Ralgn

+ 2 by volume, technical grade nitric acid, 42° Baume'
+ 1.5 by vo1ume hydrofluoric acid (48%)

THe et€hing rate of the solution shall be maintained to re

achined to
f 0.030 in.
prgings
nsure

ished

tion
ceptable.
finer,

pther

ined at room

ed upon by

0.J002' - 0.004 in. (0.05 - 0.710 mm) of metal in a 5 min. pe

Remove specimen from etch solution and immediately wash in ¢
for several minutes.

Finish rinsing with pressurized tap water to remove smut,

Drain water from specimens by blowing dry with clean air.

move
riod. The
lean water
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3.1.2.7 Visually inspect the specimen at 1X using a light intensity not Tower
than 200 ft-candles (2150 1x) for macrostructure and defects such as
seagregation, taps, folds, cracks, inclusions, and heavy non-cleanup
areas.

3.2 Microstructure: If examination of the macrostructure indicates

the need for

further evaluation, the microstructure shall be developed as follows:

3.2.1 Specimens:

The specimens on which macrostructure was developed shall be

cut through the areas of concern and, where practical, shall also be cut
for examination of other planes.

3.2.2 Procq

3.2.2.1 Pol
ted
(S¢

3.2.2.2 EXé

4, OQUALITY

dure:

ish and etch the specimens to be examined using metallog
hniques which will clearly reveal the microstructure to
e 8.4).

ASSURANCE PROVISIONS: Not applicables

5. PREPARA]

[ION FOR DELIVERY: Not applicables

6. ACKNOWLE

IDGMENT: A vendor shall mention this specification numbg

revisiof

7. REJFCTI(
8. NOTES

8.1 This r

this s

techni

8.2 Equipm

8.2.1 The
or ¢

Tetter in all quotations and when acknowledging purchag

INS:  Not applicable.

vision containSyonly editorial changes from the previous
ecification, and, therefore, no phi (@) symbols indicati
al changes.are required.
nt:

ank~for the solution of 3.1.2.3 must be lined with polyy

raphic
be evaluated

mine the specimens to determine the microstructure and the nature of
indications found in the macrostructure.

r and its
e orders.

issue of
ng

inyl chloride

mparable 1ining material.
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