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1. (15 points) Steady State Diffusion
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2. (20 points) Stress Strain Curve

(10 points) Typical Stress Strain Curve of Mild Steel

(10 points) True Stress & Strain
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3. & 4.

3. (15 points): Please refer to the lecture notes.

4. (20 points): Please refer to the lecture notes.
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5. (a) (7 points) Creep Behavior

The Larson–Miller parameter is a means of predicting the lifetime of material
vs. time and temperature using a correlative approach based on the Arrhenius
rate equation.
Larsen Miller parameter PLM is used to represent creep stress rupture data.
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5. (b) (8 points) Creep Behavior

We are asked in this problem to calculate the temperature at which the
rupture lifetime is 1000 h when an S 590 iron component is subjected to a
stress of 180 MPa. From the curve shown in the figure, at 200 MPa, the value of
the Larson Miller parameter is about 23 103 (K h). Thus,
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6. (15 points) Fracture of Pressure Vessel
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and thus, t= pr/2 The stress, is replaced by the yield strength because the tank should 
be designed to contain the pressure without yielding.
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