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ABSTRACT

An experimental investigation study of the stresses which are subjected to the
bimetal clad material (BCM) fabricated by hot rolling process , was done in this
work. A hot rolling mill was designed and built for this purpose because this

file:///D:/Imarch2013/abstengmhmed22008.htm

12



Y1/ /e

Al (s A ey psans

machine is not available in the University of Basrah and the industrial
establishments in the local area. This machine is used to produce BCM samples,
which has the ability to change the size of the working rolls gap. It has sensors
to measure the rolling force along the work piece length , rolling speed , and
rolling temperature. A copper and mild steel metals BCM is successfully
produced for the first time in Iraq, for our best knowledge.

Tensile tests , and microstructure observations are performed on specimens
cut from the produced Cu — Fe ;BCM, to study the effect of rolling parameters
on the mechanical properties , grains shape and size of the bonded line and
microstructure of Cu — Fe ;BCM .

The experiments on the Cu — Fe ;BCM with different thickness reduction ratio
(TRR) of (10, 20, 30, 40)% at various rolling temperature of (500, 750, 900) °C
, are carried out .

The rolling force is found to be increased with the increasing of TRR, and
reduced with the increasing of rolling temperature . Also the rolling pressure
was found to be varied with TRR . The rolling pressure values in this work are
(250.01 —367.14), (168.75 — 232.47), (119.76 — 199.11) N/mm2 With TRR of
(10, 20, 30, 40)% for rolling temperature of (500, 750, 900) °C respectively .

The yield strength of Cu — Fe ;BCM is found to be increased with the
increasing of strain rate, and decreased with rolling temperature rising . The
yield strength range from (232.62 —311.92), (156.99 — 197.39), (111.58 — 171)
N/mm?2, for rolling temperature of (500, 750, 900) °C respectively . The yield
strength — Strain rate relationship presented by an empirical equation and find
material constants C and m for each rolling temperature is carried out in this
investigation .

The quality of joint has obtained by determine maximum shear strength for
specimens corresponds to the value of shearing yield stress results from the
conditions of plasticity. Where the range of Cu — Fe ;BCM shearing values are
=(63.60 — 177.79) N/mm?2 .

The shearing value of Cu — Fe; BCM cladding material produced by hot
rolling in this work was compared with that of Cu — Fe; BCM produced by
explosive, and casting process done by others, found that is equal 177.8 N/mm?2
for 500°C rolling temperature, while that of explosive was 176 N/mm2 and
8.33N/mm?2, this can be considered as good results.

file:///D:/Imarch2013/abstengmhmed22008.htm

22



