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2.2 ASTM Publications

Available from ASTM International, 100 Barr Harbor Drive, P.O. Box C700, West Conshohocken, PA 19428-2959,
Tel: 610-832-9585, www.astm.org.

ASTM E 1447 Determination of Hydrogen in Titanium and Titanium Alloys by the Inert Gas Fusion Thermal Conductivity
Method

2.3 ASME Publications

Available from American Society of Mechanical Engineers, 22 Law Drive, P.O. Box 2900, Fairfield, NJ 07007-2900, Tel:
973-882-1170, www.asme.org.

ASME B46.1  Surface Texture, Roughness, Waviness and Lay
3. TECHNICAL REQUIREMENTS

3.1 Materials and Sqlutions

3.1.1 Etch Solution
An aqueous acid salt golution shall be prepared, the concentration of which¢shall be adjusted to maintain a metal removal
rate of 0.00003 to 0.0Q005 inch (0.76 to 1.27 um) in 80 to 100 seconds-after the onset of gas evoJution. Operation shall
be at room temperatureg.

3.1.2 Anodize Solutipn

An aqueous solution qf 13 to 17 ounces/gallon (97 to 127:\grams/L) of hydrated trisodium phosphate (NasPO4¢12H,0)
shall be prepared and naintained at 8.5 pH * 0.5 at rooni.femperature. See 8.3.

3.1.3 Back Strip Soluition
An agitated aqueous |solution of 42.5 to 5%.5° ounces/gallon (320 to 385 grams/liter) of nitric |acid (technical grade,
approximate sp gr 1.42) and 1.3 to 4.7¢counces/gallon (10 to 35 grams per liter) hydroflluoric acid (technical grade,
approximate sp gr 1.15) shall be maintained at room temperature.

3.1.4 Specimens for[Macrostructure

3.1.4.1 Bars, Extrus|ons, Plates, and Stock for Forging or Extruding

Specimens shall be trgnsverse cross-sections not less than 0.50 inch (12.7 mm) thick, cut from the product to be tested.
Specimens from stock for alpha beta forging or alpha beta extrusion shall be heated to a temperature 50 °F + 25 (28 °C +
14) degrees below the beta transus as determined for the heat, held at heat for 60 minutes + 5, and cooled at a rate
equivalent to air cool or faster. Specimens from stock for beta forging or beta extrusion shall be heated to a temperature
50 °F + 25 (28 °C * 14) degrees above the beta transus as determined for the heat. Specimens shall be machined to have
surface texture of 70 microinches (1.8 um) AA or finer, determined in accordance with ASME B46.1.

3.1.4.2 Forgings

When dimensions permit, forgings shall be machined all over to remove approximately 0.040 inch (1.0 mm) of metal to
ensure freedom from alpha case. If forgings are to be inspected by ultrasonic inspection procedures, the configuration
used for such inspection is acceptable. Surface roughness shall be 70 microinches (1.8 um) AA or finer, determined in
accordance with ASME B46.1.
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3.14.3

Finished Parts

Specimens shall be complete parts. No special preparation is required.

3.2

3.21

3.2.2

3.3

3.3.1

3.3.2

3.3.3

3.34

3.34.1

3.34.2

3.34.3

3.34.4

3.3.4.5

3.3.4.6

Preparation

Equipment

A DC voltage source shall be capable of providing direct current with a maximum of 6% ripple at 30 VDC (under
no load) and shall be capable of ramping up the voltage to 30 VDC in 1 to 3 seconds. Automatic control is

preferred. The

equipment shall include a volt and amp meter.

Fixtures shall be free of distortion, loose fittings, worn areas and corrosion.

Specimens sh
reinspected fo

Location of ¢
organization.

Areas on finis
material. Such
electrolytic etc

Etch-Anodize |
Specimens 4
in accordang
specimens S
smut.

Specimens 9

all be free from water breaks. If water breaks are observed, parts”sh
water break until no water breaks are observed. See 8.5.

lectrical contact points on finished parts shall be acceptable to the
hed parts that are not to be etch-anodize-inspected ‘shall be protected
areas shall include inspection areas or surfaces, balance and identificatig
ning, hardfaced areas, and nontitanium surfaces.

Macrostructure Procedure

hall be immersed for 80 to 100 seconds after the onset of gassing in an ag

hall be immersed in clean tap water. Specimens shall be pressure sprayed

hall be immersed in agitated anodize solution in accordance with 3.1.2 and

of 30 VDC +
not be agit

immediately|rinsed in clean water. DO NOT TOUCH THE SPECIMEN WITH BARE HAN
not fall beloy 1 ampere, thé\part may be anodized for up to four more additional 30-sec
falls to less than 1 ampere.

Specimens ghall besimmersed in solution in accordance with 3.1.3 until a light blue-to-gr
obtained and maximum contrast between any segregation and the background develops
be measured frem time of complete immersion of the specimen. See 8.8.

1 shall be applied for 80 seconds + 1 using equipment in accordance with
ed when the voltage'is applied. Specimens shall be removed from the

all be recleaned and
Cognizant engineering
Dy a suitable masking

n markings applied by

tated acid salt solution

e with 3.1.1. Immersed parts shall be\agitated to remove entrapped air. Imnediately after removal,

as required to remove

then an anodic voltage
3.2.1. Specimens shall
hnodizing solution and
DS. If the current does
bnd cycles until current

ay background color is
. Immersion time shall

Immediately

rinse and dry.

The specimens shall be immediately inspected for macrostructure and defects such as segregation, laps, folds,
cracks, inclusions, arc outs, and pitted areas using 1 to 10X magnification and light intensity not lower than

200 foot-can

dles (2153 Ix). See 8.6.

The hydrogen pick-up permitted when this inspection procedure is used on parts shall not exceed 20 ppm when

tested in acc

3.4 Microstructure

ordance with ASTM E 1447.

If examination (3.3.4.5) results in an inconclusive disposition, further evaluation of the microstructure of etch-anodized
specimens shall be established by the following procedure.

34.1

Specimens may be cut for examination of other planes as required.
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3.4.2
clearly reveal t

3.4.3

he microstructure. See 8.7.

macrostructure.

3.5 All parts shall be

uniform in color and appearance after inspection.

4. QUALITY ASSURANCE PROVISIONS

4.1

Polish and etch the specimens to be examined using metallographic techniques or replication techniques that will

Specimens shall be inspected to determine the microstructure and the nature of indications found in the

Test specimen for hydrogen pick-up (3.3.4.6) shall be a 0.040 inch (1.0 mm) maximum thickness titanium test strip

in accordance with AMS4901. Test frequency shall be as specified by the cognizant engineering organization.

4.2 Acceptance Tesl

Macrostructure (3.3.4)
microstructure (3.4) arg
4.3 Periodic Tests

Tests to maintain all o
the processor unless fi

5. PREPARATION F
Not applicable.
6. ACKNOWLEDGM

A processor shall me
purchase orders.

7. REJECTIONS
Not applicable.
8. NOTES:

8.1 A change bar (I

revisions, not ed

S

hydrogen pickup on parts (3.3.4.6), visual color and appearance (3.5),
p acceptance tests and shall be performed to determine product acceptance.

the solutions used herein are periodic tests and shall be performed at a frg
equency of testing is specified by the cognizant engineering organization. S¢
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8.2 Equipment
8.2.1

all others may
8.2.2
8.2.3

and the anodiz
8.2.4 Timers should

In original publications, nor In documents that contain editorial changes only.

be unlined. Compatible plastic tanks could also be used.

ing tank.

be used on both acid tanks and the anodizing tanks.

The tanks for the solutions of 3.1.1 and 3.1.3 should be lined with polyvinyl chloride or comparable lining material;

Temperature indicators and controllers should be used with the alkaline cleaner, anodizing, and hot water tanks.

For best results mechanical stirrers and/or air agitation are recommended in the alkaline cleaner tank, acid tanks,
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