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300 Engineering Common Core Content


5. Essential science for engineering and manufacturing
Worksheet 14: Thermal expansion (tutor)
1. A steel bar is 15 m long at a temperature of 12 °C. Calculate the change in length when its temperature is increased to 240 °C. 
The value of the coefficient of linear expansion for the steel is 16 × 10−6 K−1.

Answer: 	Increase in length =  × L × T = 16 × 10−6 × 15 000 × 228 = 54.72 mm

2. A sheet of material is 7500 m long at 20 °C. Its length increases by 0.6375 m at 70 °C. 
Calculate the coefficient of expansion of the material.

Answer: 	L2 = L1 [1 + α (T2 − T1)]
7500.6375 = 7500 [1 + α(70 − 20)] = 7500 + 7500 × α × 50
Rearranging gives α =  = 1.7 × 10−6 K−1

3. A brass component is 500 mm long at 20 °C. Determine the temperature at which the length of the component has increased to 505 mm due to thermal expansion. 
Take the coefficient of linear expansion of brass to be 20 × 10−6 °C−1.

Answer: 	Increase in length =  × L × T 
Rearranging  = 500 °C
Temperature = 20 °C + 500 °C = 520 °C

4. An aluminium bar is 200 mm long at 15 °C and is heated to 200 °C.
Calculate the length of the bar at 200 °C.
Take the coefficient of linear expansion of aluminium to be 23 × 10−6 °C−1.

Answer: 	Increase in length =  × L × T = 23 × 10−6 × 200 × 185 = 0.851 mm
	Length at 200 °C = original length + increase = 200 + 0.851 = 200.851 mm
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