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Metallic Materials
Bend Test

1. Scope

This Standard specifies the test method to measure the ability of the metallic
materials to bear the plastic deformation after bend.

This Standard applies to the bend test of test pieces regulated in applicable
product standard of metallic materials. However, it does not apply to the bend tests for
the metallic pipes and welded joints of metal. Instead, the bend tests for the metallic

pipes and welded joints of metal are regulated in other standards.

2. Normative References



The provisions containing in the following normative documents, through
reference in this text, constitute provisions of this Standard. For any dated references,
the subsequent amendments to (excluding corrections), or revisions of any of these
publications do not apply. However, the related parties reaching agreements based on
this Standard are encouraged to investigate the possibility of applying the most recent
editions of the standards indicated below. For any undated references, the latest
edition of the referenced document applies.

GB/T 2975 Steel and Steel Products - Location and Preparation of Test Pieces
for Mechanical Testing (GB/T 2975-1998, eqv ISO 377:1997)

3. Symbols and Designations
The symbols and designations applied in this Standard are shown in Table 1,
Figure 1, Figure 2, Figure 3 and Figure B.1.

Table 1 Symbols and Designations

Symbol Designation Unit

a Thickness or diameter of the test piece (or diameter of inscribed | mm

circle for the cross section of polygon)

b Width of test piece mm
L Length of test piece mm
I Distance between supporting rollers mm
D Diameter of press head mm
a Bending angle (*)
r Bending radius of the test piece after bending mm
f Displacement distance of press head mm
c Distance between the horizontal plane of the center shaft for the | mm

supporting roller and that for the press head before the test

p Distance between the vertical plane of the center shaft for the | mm

supporting roller and that for the press head after the test




4. Principle

The bend test is to bend the test piece with round, quadrate, rectangular or
polygonal cross section with bending device to form plastic deformation without
change of force applying direction unit it reaches the specified bending angle.

In bend test, the axial line of two arms of the test piece shall keep in the plane
perpendicular to the bending axis. For the bend test with bending angle of 180< in
accordance with the requirements of applicable product standard, bend the test piece
until the two arms contact with each other or the two arms keep parallel at a specified

distance which can be controlled by the spacer.
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1 - Jaw vice;
2 — Press head
Figure 3

5. Test Equipment

5.1 General requirements
The bend test shall be completed by the testing machine or press machine

equipped with any of the following bending devices:
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a) Bending device provided with two supporting rollers and one press head, as shown
in Figure 1;

b) Bending device provided with one V-shaped mould and one press head, as shown
in Figure 2;

c) Bending device provided with jaw vice, as shown in Figure 3.

5.2 Bending device provided with supporting rollers

5.2.1 The length of supporting roller and width of press head shall exceed the width or
diameter of the test piece (as shown in Figure 1). The diameter of the press head is

specified in the product standard. The supporting roller and press head shall be of



sufficient rigidity.
5.2.2 Unless otherwise specified, the distance between supporting rollers (1) shall be

determined by formula (1):
I=(D+3a) %~ (1)

The distance shall keep unchanged during testing.

Note: The distance keeps unchanged during the early stage of the test. For the test
piece to be bent by 180< the distance may change.

5.3 Bending device provided with V-shaped mould

The angle of V-shaped groove of the mould shall be (1802 a) (as shown in
Figure 2). The bending angle (o)) shall be regulated in applicable product standard.

The supporting edge of the mould shall be of rounding and the rounding radius
shall be (1~10) times of the test piece’s thickness. The width of the mould and press
head shall exceed the width or diameter of the test piece. And they shall be of
sufficient rigidity.

5.4 Bending device with jaw vice

The device is composed of the jaw vice and press head with sufficient rigidity (as
shown in Figure 3). In addition, the force-applying lever can be equipped additionally.
The diameter of the press head shall meet the requirement in applicable product
standard and its width shall exceed the width or diameter of the test piece.

As the position of the left end face of the jaw vice may influence the test result, it
shall not reach or exceed the center vertical line of the press head (as shown in Figure
3).

5.5 The other bending devices (such as the bending device provided with reverse

turning bed) meeting principle of bend test are available.

6. Test Piece

6.1 General requirements
In the test, test piece with round, quadrate, rectangular or polygonal cross section
is adopted. The cutting position and direction of the rough sample shall meet the

requirement of the applicable product standard. Where no specific provisions are



regulated, the test pieces for steel products shall meet the requirements in GB/T 2975.
Remove the part influencing the material property caused by shearing, flame cutting
or similar operation from the test piece. However, if such part does not influence the
test result, the part is free from removal.

6.2 Edge of rectangular test piece

There shall be no scratch and damage on the surface of the test piece. The test
pieces with quadrate, rectangular or polygonal cross section shall be of rounding
whose radius shall exceed the following numerical values:

-- Imm, in case the thickness of the test piece is less than 10mm;

-- 1.5mm, in case the thickness of the test piece is more than or equal to 10mm
but less than 50mm:;

-- 3mm, in case the thickness of the test piece is no less than 50mm.

In rounding of edge, there shall not appear such defects as transverse burr, scar
or notch influencing the test result. However, if the test result is not influenced, the
edge of the test piece is free from rounding.

6.3 Width of the test piece

The width of the test piece shall meet the requirements of applicable product
standard. Where no specific provisions are regulated, the following requirements shall
be met:

a) In case the product width is not more than 20mm, the width of the test piece is the
original width of the product;

b) In case the product width is more than 20mm,

-- and the product thickness is less than 30mm, the width of the test piece is
(2045)mm;

-- and the product thickness is not less than 30mm, the width of the test piece ranges
from 20mm to 50mm.

6.4 Thickness of the test piece

The thickness or diameter of the test piece shall meet the requirements of
applicable product standard. Where no specific provisions are regulated, the following

requirements shall be met:
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6.4.1 For the plates, strips and proximate matters, the thickness of test piece shall be
the original thickness of the product. In case the product thickness exceeds 25mm, the
thickness of the test piece can be decreased to such extent as not less than 25mm by
machining and one original surface is retained. In bend test, the surface retained shall
be such face as bearing tensile deformation.

6.4.2 For the product with its diameter (round cross section) or that of inscribed circle
(polygonal cross section) not more than 30mm, the cross section of the test piece shall
be the original cross section of the product. For the product with its diameter or that of

inscribed circle (polygonal cross section) exceeding 30mm but not more than 50mm,



the diameter of inscribed circle for the polygonal cross section of the test piece can be
decreased to such extent as not less than 25mm by machining. For the product with its
diameter or that of inscribed circle (polygonal cross section) exceeding 50mm, the
diameter of inscribed circle for the polygonal cross section of the test piece can be
decreased to such extent as not less than 25mm by machining (as shown in Figure 4).
In test, the original surface retained of the test piece shall be such face as bearing
tensile deformation.

Unit: mm

ANA ey N N
Figure 4

6.5 Test pieces of forgings, castings and semi-finished products

For the forgings, castings and semi-finished products, the dimension and shape
of the test pieces shall be regulated within delivery requirements or in the agreement.
6.6 Test pieces with heavy thickness and large width

Upon agreement, it is permissible to apply the test pieces with the width
exceeding that specified in 6.3 and the thickness exceeding that specified in 6.4 in
test.
6.7 Length of the test piece

The length of the test piece shall be determined according to the thickness (or

diameter) and the test equipment used.

7. Test Procedures

7.1 The test is always conducted under the ambient temperature of 10€~35<€. With
regard to the test having strict temperature requirement, the testing temperature shall
be (2345)<€.

7.2 In accordance with the applicable product standard, complete the test by any one
of the following methods:

a) The test piece is bent to the bending angle under the given condition and the action

of proper force (as shown in Figure 1, Figure 2 and Figure 3);



b) The test piece is bent to such extent as the two arms parallel to each other at the
specified distance under the action of proper force (as shown in Figure 6);

c) The test piece is bent to such extent as the two arms contacting with each other
under the action of proper force (as shown in Figure 7).

7.3 For the test in which the test piece is bent to the specified bending angle, place the
test piece on the two supporting rollers (as shown in Figure 1) or VV-shaped mould (as
shown in Figure 2), keeping the axial line perpendicular to that of press head. The
press head applies force to bend the test piece continuously at the midpoint of the two
seats until the test piece bends to the specified bending angle (a) which can be
determined by measuring the displacement of the press head, as shown in Appendix
B.

It is available to conduct bend test by the method shown in Figure 3. Fix one end
of the test piece and bend it by winding the press head until it reaches the specified
bending angle. (For details, see 5.4)

In bend test, apply the bending force slowly so that the material can achieve
plastic deformation freely.

In case of dispute, the test rate shall be (120.2)mm/s.

Where the test piece cannot be bent to the specified bending angle directly by the
mentioned method, place the test piece between the two parallel pressing plates (as
shown in Figure 5) and apply the force to both ends continuously so that the test piece
bends further until it reaches the specified bending angle.

7.4 For the test in which the test piece is bent to such extent as the two arms parallel
to each other, bend the test piece initially. Then place the test piece between the two
parallel pressing plates (as shown in Figure 5) and apply the force to both ends
continuously so that the test piece bends further until its two arms get parallel to each
other (as shown in Figure 6). In test, the built-in spacer can be either used or not.
Unless otherwise regulated in applicable product standard, the thickness of the spacer
is equal to the specified diameter of the press head.

7.5 For the test in which the test piece is bent to such extent as the two arms contact

with each other, bend the test piece initially. Then place the test piece between the two



parallel pressing plates and apply the force to both ends continuously so that the test

piece bends further until its two arms contact with each other (as shown in Figure 7).
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Figure 7

8. Judgment of Test Results

8.1 Judge the test results in accordance with the requirements of applicable product
standard. Where no specific provisions are regulated, do not observe the test piece
with amplifier after bend test. And it is judged to be qualified only if there is no
visible crack on the bent surface of the test piece.

8.2 Define the bending angle specified by the applicable product standard as the
minimum value. Where the diameter of press head is specified, it is defined as the

maximum value.



