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Abstract

This research is aim to do experiments to explore the
dependent-temperature mechanical properties of materials i.e.
modulus of elasticity, yield strength, tensile strength and the
thermal expansion coefficients of aluminum grade 1100,
aluminum alloy grade 6063, steel ST-37 and steel ST-60 due to
the ASTM standard. The works are done on the temperature at
25 OC, 100 °C and 200 °C. The results show that aluminum grade
1100, aluminum alloy grade 6063, steel ST-37 and steel ST-60
have modulus of elasticity (GPa) at (70.88, 65.54, 54.68), (72.55,
70.20, 61.75), (227.64, 209.82, 192.50), (224.22, 215.34, 200.78)
: Yield strength (MPa) at (105.28, 99.51, 73.88), (167.13, 166.03,
140.55), (299.93, 278.35, 249.90), (760.76, 735.06, 687.55) :
Tensile strength (MPa) at (114.54, 103.73, 77.66), (201.47,
190.67, 146.71), (381.62, 360.19, 330.45), (1106.46, 1083.04,
1035.26) at temperature (25 “C, 100 °C, 200 °C) respectively.
The thermal expansion coefficient is relatively constant for four
types of materials i.e. aluminum grade 1100 , aluminum alloy
grade 6063 ,steel ST-37 and steel ST-60 are at 2.320x10_5 ,
2.287x10" , 1.329x10" and 1.323x10”° (mm/mm.’C) respectively.
At the end of this paper shows that if the output from this
experiment is to be used with ABAQUS finite element program to
calculate the residual stress on aluminum grade 1100 form
cooling state of Initial temperature 200°C the residual stress is at

1.8732 MPa.
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