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Beam Bending Test

* The beam bending test is used to determine
the properties of materials in bending

* |tis also used to determine the tensile
properties of brittle materials when it is
difficult to conduct a direct tension test

* A prism of the material is tested in bending




Beam Bending Test

3 Point bending
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Dial gauge to measure deflection
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The specimen is set in the testing machine

Load is applied and the deflection A is measured
using a dial gauge or other device

The load and deflection are recorded during the
test

A within the propotional limit

Beam Bending Test

4 Point bending
*P/Z *P/Z

L/4 L/2 L/4 oauge head

Dial gauge to measure deflection
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3 Point Vs. 4 Point Bending Test

» 3 point bending test is easier to setup

* 4 point bending have longer region with the
maximum moment and no shear in this region which
makes the specimen subjected to normal stresses
only in this region ‘
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Beam Bending Test Results

P, Ultimate

Modulus of Elasticity “E”

P Proportional Limit

M,
Modulus of Rupture = R
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Beam Bending Test Results

Toughness

Resilience

Failure Shapes

IS .
(Concrete or cast iron)




Cold Bending Best

* This test is conducted to test the materials
ductility

* The test is conducted to test the ability of the
material to be shaped by bending without
failure of forming a weak spot at the bens

* This test is an accept / reject test

* Specimens the do not fail are accepted while
those who fail the test are rejected

Cold Bending Best

* The test is performed by bending a specimen
180° around a round bar

* Specimens could be plates of rods
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Cold Bending Test

Diameter of bend according to Egyptian code for
Reinforced concrete design

Type of Steel Diameter of Bend

Smooth

Ribbed

d<16 mm
16<d>22mm

d>22 mm

d<16 mm
16 <d >25mm
25<d =50 mm
d>50 mm

3d
6d

To be determined by
manufacturer

5d
8d
10d

To be determined by
manufacturer

Rounded shoulders
N20mm R

ﬁ

Cold Bending Test

Bend former
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Failure Shapes of Cold Bending Test

Tension ’ Compression ’

Shear ’ Non-homogeneity
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Direct Shear Test
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Specimen

Direct Shear Test of Bolts
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Shear Test of Bolts in Splices

Shim plate welded to one
-— of the outer sheetsr T \nnerlsheel & —
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(b) Single Shear

Single Shear

Double Shear




