Prince of Songkla University

Faculty of Engineering

Final Examination: Semester | Academic Year: 2009
Date: July 26, 2009 Time: 9:00-12:00
Subject: 226-304 Heat Treatment Technology Room: R200
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Instruction:
1. There are 2 parts, 21 questions; 140 points
2. Attempt all questions.

3. Only a hand-written note on two-sided A4 and a dictionary are

allowed,

4. Borrowing things form other students is prohibited.

Problem no. | Full Score | Score Problem no. | Full score | Score
Part 1 120 7 10
1 70 8 15
2 10 9 10
3 10 10 5
4 10 11 10
5 20 Part 2 20
6 10 Total 140

Napisporn Memongkol

Instructor
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Part 1 Answer all the questions
1. (10 points) Explain the term Heat Treatment.

How does heat treatment alter the mechanical properties of an alloy?

2. (10 points) Differentiate between cast irons and steels.
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3. (10 points) Explain the term solid solution, eutectic, and eutectoid

system.

4. (10 points) Explain the cooling sequence of 0.6% “carbon” steel from liquid

state to room temperature in detail.
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5. (20 points) Draw Fe-Fe,C phase diagram and label the phase fields.

Discuss in brief the different reactions that take place in this system.
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6. (10 points) Compute the following:
a) Percent pearlite and cementite in steel containing 1.2% carbon.

b) Percent pearlite and cementite in steel containing 0.8% carbon.

7. (10 points) Explain why martensite is hard.
What is the crystal structure of martensite?

Show the position of carbons in unit cell of martensite.
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8. (15 points) Differentiate between:
a) Normalizing and annealing
b) Stress-relieving and tempering

c) Process annealing and spheroidising
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9. (10 points) Explain why hardening by quenching is followed by tempering
treatment.

How do mechanical properties vary with tempering temperature?

10. (5 points) Describe the structural changes that take place during

tempering.
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11. (10 points) With the help of suitable diagram, explain the process of

martempering. How does it differ from austempering?
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