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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Procedures

BEND TEST FOR HEAT TREATED PARTS
MADE FROM FLAT ROLLED OR WIRE STEEL PRODUCTS
GM4482P

1 SCOPE. This test method describes the procedures to be
used in determining the bend ductility of heat treated parts or
heat treated and plated parts made from flat, hot or cold
rolled steel or round steel rod or wire products. Parts capable
of being bent to the print specified minimum angle without
fracture per this procedure are considered to have adequate
bend ductility for the heat treated or heat treated and plated
condition specified.

2 EQUIPMENT REQUIRED.
2.1 Vise,

2.2 Hammer.

2.3 Length of steel pipe.

2.4 Bevel protractor graduated in 1 mm increments.

2.5 V.block or fixture.

2.6 Mandrel.

2.7 Bend test tool.

3 TEST METHOD SELECTION. Three procedures for
bend testing, differing in the method of applying the bend
load, are included in this standard. Procedure A covers a
variable, impact hammer-type test; Procedure B covers a
uniform nonshock load bend test; Procedure C is a combina-

tion of Procedures A and B, particularly applicable to case
hardened parts.

3.1 Procedure A should be used in those instances where the
given part material heat treat combination is insensitive to
minor test variations.

3.2 Procedure B provides for a nonshock load application
where test consistency is critical for component validation.

3.3 Procedure C can be used for case hardened flat parts
where core ductility must be maintained. After the proper
bend angle is reached, the load shall be increased to part
failure so that case depth and fracture grain can be visunally
examined.

4 BEND LINE LOCATION. The bend line location and
bend angle shall appear on part prints. In some cases, it may
be necessary to select an alternate bend line using the
following criteria:

4.1 Section should be free of sharp holes or other stress
concentrations.

4.2 Locate bend line proximate to the area where service
SITEss OCCurs.

4.3 Sufficient material shall be available on either side of the
bend for adequate support and bending.
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FIGURE 1 - END TEST (PROCEDURE A OR B)
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FIGURE 1A - TYPICAL PRINT SKETCH

5 TEST METHODS.
5.1 Procedure A.

5.1.1 Position the part between the vise jaws so that the
bend section line shown on the print is parallel and level to
the top of the vise jaws. Tighten vise securely. Positioning of
the part is not critical and alignment by eye in the vise is
satisfactory. (See Figure 1)

5.1.2 Impact test piece with a hammer or bend cylindrical
parts using a length of steel pipe in direction of arrow X until
the protruding portion has taken a set equal to or greater than
the minimum print specified angle. Bend angle of part can be
checked cither in the vise or other convenient position of
fixture using a bevel protractor. The bend direction shall be
such that the burr side of the part’s edge, if present, is on the
compression side of the bend. Since the bend test is added to
the print in most cases before tool development, the bend test
specified might not reflect the proper bend direction in
relationship to the burr location; in such cases, the part
should be bent at the print specified minimum angle but in the
opposite direction.

5.1.3 Remove test piece from vise or checking fixture and
examine for evidence of brittle fracture. If the part has
withstood bending to the minimum print specified angle
without visible cracking or fracture at the bend radius, it is
considered acceptable. If a part cracks or separates complete-
ly at an angle equal to or less than the print specified angle, it
is considered a failure and not adequate for its intended use.
A case hardened part should be judged acceptable if it shows
no cracking or separation in excess of the hairline splintering
of the case.

5.2 Procedure B.

5.2.1 Position holding fixture (Figure 1) so that the bend
section line is parallel and in line with the bending die, or

5.2.2 Position V-block or equivalent (Figure 2) so that the
bend section line is directly under the pin or mandrel which
applies the bending force. Length of all pins, rollers, mandrels
and/or holding fixture must exceed the width of the speci-
men. They must be strong enough and sufficiently rigid to
resist significant deformation.
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