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Simulation and experimental study of process parameters effects on adhesion and formability for hot roll-cladded composites

Abstract of Thesis:

Cladding corrosion resistance reinforced bars of stainless steel — carbon steel (SCR) is a new kind of reinforced bars as well as
composite materials. It have a multi —function , their optimum combination of cost, as well as material properties and product
time of life which cannot be obtained from a single material.

In order to study (SCR) bars properties experimental and numerical investigation were made in this work. Firstly the
work summarize in detail many anti corrosion resistance type of reinforced bars and comprehensively analyses the advantage
and disadvantage. Secondly, experimental trials made for a first time in Iraq to produce and manufacture (SCR) bars using
grooved rolling with different ; passes design, clad rolling temperature, rolling speed, rolling direction and reduction ratio .
Tensile test and microstructure observatlon was done on the manufactured samples of (SCR) to examine the rolling conditions
on mechanical and microstructure properties ; size and shape of bonded line region, and microstructure of stainless steel and
low carbon steel; (SCR);for each cladding conditions. Then compare the properties with required specification for reinforced
bars and choices best conditions for best properties. Results show that most cases gave a good agreement of mechanical
properties with required specifications. Rolling temperature, rolling direction and reduction ratio more effect on clad bonding
zone size and mechanical properties than rolling speed. Maximum increment on ultimate and yield strengths were 45% and
126% respectively for 1200°C, 32% reduction ratio , 30 m/min rolling speed and three times passes through grooved rolls.

Third step in this work was elaborated thermo-mechanical finite element model using ANSYS/LS-DYNA package
ver.15. A three-dimensional model of two passes was done under different rolling temperature and reduction ratio for clad
grooved rolling of stainless steel —low carbon steel reinforced. At first, the validation of the numerical analysis was performed
by using a previous experimental study. After validation of the numerical results, set of multilayer circular cross section layouts
were simulated.

Finally, the simulation results demonstrate a good agreement with experiment results by analysis thickness distribution of
cross section area of SCR cladding reinforced founding and proves the design of grooves rolling of the FEM model is reliable.
The stress distribution in the roll bite region and strain distribution have been obtained for different rolling conditions.




