““’Aeros,oace AEROSPACE
An SAE International Group STA N DA R D

SAFE AS4076

Issued 1987-06
Reaffirmed 2013-01

Contractile Strain Ratio Testing of Titanium Hydraulic Tubing

RATIONALE

AS4076 has been reaffirmed to comply with the SAE five-year review policy.

1. SCOPE:
This SAE Aerospace Standard establishes the requirements and procedures for Contractile Strain
Ratio (CSR) testing of cold-worked and stress-relieved titanium tubing such as Ti-3Al-2.5V tubing per
AMS 4944.

2. APPLICABLE DOCUMENTS:

2.1 SAE Publications:

Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096.

AMS 4944  Titanium Alloy Tubing, Seamless, Hydraulic, 3.0Al-2.5V, Cold-Worked and Stress-
Relieved

2.2 ASTM Publications:

Available from the American Society for Testing Materials, 1916 Race Street, Philadelphia, PA
19120.

ASTM E-8 Tension Testing of Metallic Materials
3. REQUIREMENTS:
3.1 Test Specimen Preparation:
3.1.1 Test Specimen Length: The sample length shall be as required by ASTM E-8.

3.1.2 Coating: The central 3-in. section of the outside diameter (OD) of the tube shall be coated with a
thin layer of ink or layout dye prior to scribing the gage lines in order to highlight the marks.
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3.1.3 Scribe Lines:

(1) The scribed gage lines preferably should be only in the ink coating, but under no circumstances
shall they exceed 0.0005-in. depth in the metal. Lines may be made with a needle or stylus.

(2) Circumferential scribe marks must be at right angles to the tube axis with no evidence of
spiraling.

(3) Axial scribe lines must be parallel to the tube axis.

(4) The scribe lines shall be marked at the distances shown in Figure 1.
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FIGURE 1 - Scribe Lines
3.2 Equipment:

3.2.1 Accuracy: The accuracy of the tool used for measuring the outside diameter and gage length must
be +0.0005 in. or better.

3.2.2 Holding Fixture: A fixture as shown in Figure 2 is recommended for holding the tube while scribing
the gage lines and for measuring dimensions. As a minimum, a temporary fixture may be
constructed using "V* blocks and gage blocks in conjunction with a toolmaker's microscope or
optical comparator having a micrometer "X"-"Y" table with a long travel micrometer.

3.2.3 Micrometers: Electronic micrometers, laser micrometers, and precision dial indicators are
acceptable for measuring diameter. The nomal hand micrometer is not considered acceptable
because of its limited accuracy, and because it is easy for the operator to distort the tube when the
tube is too thin. An acceptable tool is shown in Figure 2.
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