
MECHANICAL BEHAVIOUR OF STAINLESS STEEL GRADE 304 (SS304) UNDER 

DIFFERENT HEAT TREATMENT CONDITIONS 

MUHAMAD FIRDAUS BIN AZIZAN 

(2006863455) 

A thesis submitted in partial fulfillment of the requirement for the award of Bachelor of 

Engineering (Hons) Mechanical 

Faculty of Mechanical Engineering 

Universiti Teknologi MARA (UiTM) 

MAY 2009 



ACKNOWLEDGEMENT 

Firstly I would like to thank Allah SWT for allowing me to complete my Final Year 

Project II (KJM 660) without much complication. I would like to express my sincere gratitude 

and appreciations to my supervisor Prof. Ir. Dr. Mohamad Nor Berhan for his continue support, 

generous guidance, help, patience and encouragement in the duration of the thesis preparation 

until its completion. I would like to thank all the people involved and my highest gratitude to 

those who have given me guidance and support and also useful advices upon completion of this 

project and thesis. 

Next, I would like to extend my special thanks and express my sincerest appreciation to 

lab technicians, En. Hayub Ta, En. Rahimi, En. Ahmad Hairi Simon, En. Ziyadi Zaid and En. 

Azman for assisted me in conducting all the laboratory works in heat treatment lab, material 

science lab and strength of material lab. 

Thanks also to my friends who work together in conducting this project and gave their 

aids. Without them, it will be difficult for me to make this project become reality. Besides, 

special thanks to my family for their encouragement and moral supports. 

Finally, to all peoples who involved directly or indirectly upon completing this project, I 

am really grateful for it. All of your contribution and efforts are well appreciated and well 

remembered. May Allah bless all of you. Thank you. 

Page | ii 



ABSTRACT 

The purpose of this research was to find the mechanical behavior of stainless steel grade 

304 (SS304) under different heat treatment conditions. Stainless steel 8% Ni -18%Cr is used for 

heat treatment process by selecting the time, temperature and cooling method as the parameter. 

The heat treated sample is compared in term of mechanical and physical properties aspect before 

and after heat treatment processes. 

Dumbbell-shape sample is made by using CNC-Lathe machine for a precise tolerant of 

each sample. The samples were heat treated at 850°C and cooled at various cooling rates which 

is constant and continuous cooling. The tensile testing was carried out for each sample. There 

were other tests carried out to the samples such as compositional test, hardness test, density test 

and impact test. The microstructures were analyzed after the observation under the microscope. 

Testing was conducted before and after the heat treatment process. 

The result shows that the tensile strength of the untreated SS304 is higher compared to the heat 

treated samples. The heat treated samples become more ductile with the increased times of 

soaking compared to the untreated samples. The hardness of heat treated SS304 tend to decrease 

with the increased of heat treatment time. . Meanwhile, the density of heat treated SS304 tend to 

increase with the increased of heat treatment time. 

The heat treated SS304 with different mechanical properties can be used in specific 

engineering applications which require high ductility compared to the untreated SS304. Further 

research could be carried to determine the improved properties of the SS304 while maintaining 

all good properties of untreated SS304. 
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