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This thesis aimed to study cooling rate to mechanical properties and the structure of stainless steel
AUSTAINITIC grade 304. The research was Factorial Design type experiment which had following
interested parameters: welding current, welding speed and cooling rate. The study in ultimate tensile
strength, yield point strength, elongation rate and hardness aspects revealed that.

1) Results of parameter which affect the ultimate tensile strength found that a welding
current at 90 amperes with a welding speed of 400 mm/min and cooling by -5°C ice would give the
ultimate tensile strength of 102.01 kg/cmz.

2) Results of parameter which affect the yield point strength aspect was found that cooling
rate, welding current at 90 amperes, welding speed of 400 mm/min and cooling by -5°C ice give
the maximum yield point strength.

3) Results of parameter which affect the elongation rate was studied with the welding
current of 90 amperes, the welding speed of 300 mm/min and the maximum yield point strength of
90.88 kg/cm2. The result showed that the main factor which affected to the change was all three
welding parameters. The relation was current*speed*cooling rate. With the welding current at 90
amperes, the welding speed of 400 mm/min to cooling in air, the maximum elongation rate was at
19.42%.

4) The study in the hardness was found that no main factor influencing to the hardness

change.

5) The analysis result of the work piece microscopic structure which had the ultimate
tensile strength at 300 mm/min to cooling by -5 ¢ ice and the analysis result of the work piece
microscopic structure which had the highest and the lowest ultimate tensile strength revealed that
the characteristic of the columnar dendrite structure and the growth of grain in HAZ area provided
a lots of difference. That was the size of Columnar Dendrite was smaller than the work piece
which had the higher ultimate tensile strength, and the growth of grain in HAZ area also a little bit

increased. However, for Cromium Carbide, both cases could be occurred.





