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ADOPTION NOTICE

SAE-AMS2643, "Titanium Alloys, Chemical Etch Inspection
Procedure, Structural Examination," was adopted on October 3,
1994, for use by the Department of Defense (DoD). Proposed
changes by DoD activities must be submitted to the DoD Adopting
Activity: ASC/ENOS, 2664 Skyline Drive., Wright-Patterson AFB,
OR 45433-7800. DoD activities may obtain copies of this
standard from the Standardization Document Order Desk, 700
Robbins Avenue, Building 4D, Philadelphia, PA 19111-5094. The
private sector and other Government agencies may purchase copies
from the Society of Automotive Engineers, Inc., 400 Commonwealth
Drive, Warrendale, PA 15096.

Custodians:
Army - MR
Navy - AS
Air Force - 11

Adopting Activity
Air Force - 11

AREA NDTI

DISTRIBUTION STATEMENT A. Approved for public release;
distribution is unlimited.
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~.~ The Engineering Society
~ For Advanc.ing Mobility
~ Land Sea Air and Space®

400 COMMONWEALTH DRIVE, WARRENDALE, PA 15096

AEROSPACE
MATERIAL
SPECIFICATION

AMS 2643A

Issueol'-I!:l-72
Revised 4-1-88

Submitted for recognition as an American National Standard
Superseding AMS 2643

STRUCTURAL EXAMINATION OF TITANIUM ALLOYS
Chemical Etch Inspection Procedure

THIS REVISION CONTAINS ONLY EDITORIAL CHANGES

1. SCOPE:

1.1 Purpose: This specification covers a procedure for revealing the
macrostructure and microstructure of titanium alloys.

1.2 Application: Primarily for detecting defects and segregation in titanium
alloys. This procedure should not be used on finished parts.

2. APPLICABLE DOCUMENTS: The following publications form a part of this
specification to the extent specified herein. The latest issue of 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 15096.

2.1.1 Aerospace Material Specifications:

AMS 2350 - Standards and Test Methods

2.2 ANSI Publications: Available from American National Standards Institute,
Inc., 1430 Broadway, New York, NY 10018.

ANSI 846.1 - Surface Texture

3. TECHNICAL REQUIREMENTS:

3.1 Macrostructure:

3.1 .1 Specimens:

SAE Technical Board Rules provide that: "This report is pUblished by SAEto 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 Automotive Engineers, Inc.
All rights reserved.

Printed in U.S.A.
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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
cut from the product to be tested and then cut in half longitudinally to
permi t examinati on of both transverse and longitudinal surfaces.
Specimens from stock for forging or extruding shall be heated to
50 F + 25 (30 C + 15) deg below the beta transus as determined for the
heat,-neld at heat for 60 min. + 5, and cooled at a rate equivalent to
air cool or faster. Specimens Shall be machined to have surface texture
of 70 microin. (1.8 ~m) AA or finer, determined in accordance with ANSI
B46.1 •

3.1.1.2 Forgings: When dimensions permit, forgings shall be rough-machined to
clean up and to ensure freedom from alpha case. A minimum of 0.030 in.
(0.75 mm) of material shall be left o~ the surfaces of the forgings
between final etching and finish machined configuration to ensure
freedom from intergranular attack and hydrogen pickup on finished
parts. If forgings are to be inspected by ultrasonic inspection
procedures, the configuration used for such inspection is acceptable.
Optimum surface texture shall be 130 microin. (3.3 ~m) AA or finer,
determined in accordance with ANSI B46.1.

3.1.2 Procedure:

3.1.2.1 Specimens shall be cleaned free from dirt, grease, oil, and other
foreign materials.

3.1.2.2 Specimens shall be rinsed with clean tap water.

3.1.2.3 Specimens shall be etched in an aqueous acid solution maintained at room
temperature for sufficient time to develop a well-defined
macrostructure. The following solution or an alternate agreed upon by
purchaser and vendor shall be used:

15% + 2 by volume, technical grade nitric acid, 42° Baumel
10%"+ 1.5 by volume, hydrofluoric acid (48%)
Ralance water

3.1.2.3.1 The etching rate of the solution shall be maintained to remove
0.002 - 0.004 in. (0.05 - 0.10 mm) of metal in a 5 min. period. The
etching rate shall be determined periodically.

3.1.2.4 Remove specimen from etch solution and immediately wash in clean water
for several minutes.

3.1.2.5 Finish rinsing with pressurized tap water to remove smut.

3.1.2.6 Drain water from specimens by blowing dry with clean air.
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3.1.2.7 Visually inspect the specimen at lX using a light intensity not lower
than 200 ft-candles (2150 lx) for macrostructure and defects such as
segregation, laps, 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 practi ca1, shall al so be cut
for examination of other planes.

3.2.2 Procedure:

3.?2.l Polish and etch the specimens to be examined using metallographic
techniques which will clearly reveal the microstructure to be evaluated
(See 8.4).

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

4. QUALITY ASSURANCE PROVISIONS: Not applicable.

5. PREPARATION FOR DELIVERY: Not applicable.

6. ACKNOWLEDGMENT: A vendor shall mention this specification number and its
reV1Sl0n letter in all quotations and when acknowledging purchase orders.

7. REJFCTIONS: Not applicable.

8. NOTES:

8.1 This revision contains only editorial changes from the previous issue of
this specification, and, therefore, no phi (0) symbols indicating
technical changes are required.

8.2 Equi pmen t:

8.2.1 The tank for the solution of 3.1.2.3 must be lined with polyvinyl chloride
or comparable lining material.SAENORM.C
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