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1. Briefly describe the following terms (20 points).

1.1 Nitriding

1.2 Normalizing

1.3 Hardenability

1.4 Austempering
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2. List the three important ingredients that are put in a blast furnace to make
iron and briefly explain their roles (15 points).

3. What is a semi-killed steel? (10 points)

4. Explain the differences between bainite and pearlite (15 points).

5. a) What is Carbon Equivalence (CE)? (5 points)
b) A cast iron contains 1.5% C and 3% Si, what is its CE? (5 points)
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6. A customer is ordering a bar of steel to be heat treated to produce 25% fine
pearlite, 37.5% bainite, and 37.5% martensite.

Using the following TTT diagram (assuming the steel bar is initially at 727°C)

a) Explain how you would perform the heat treatment
b) Draw the temperature history on the TTT diagram

(20 points)
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7. For the steel Fe-0.4wt%C slowly cooled from 950°C, sketch the
microstructure at 600°C and label all the phases (10 points).
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