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10-54. The smooth rigid-body cavity is filled with liquid 6061-T6 aluminum. When 
cooled it is 0.3 mm from the top of the cavity. If the top of the cavity is not covered 
and the temperature is increased by 110˚C, determine the strain components εx, εy, 
and εz in the aluminum. Hint: Use Eqs. 10-18 with an additional strain term of αΔT 
(Eq.4-4). 
 
Solution: 

0.3mm 

150mm 

100mm 

100mm 

Normal strains: Since the aluminum is confined at its sides 

by a rigid container, then εx = εy = 0      Ans. 
 
In z direction, it is not restrained, then σz=0.  
From Page 864 (text book),   
Eal = 68.9 (10^3) MPa.,  υal =0.35,   
α=24*10^-6/˚C. 

 
 

𝜀𝑥 =
1

𝐸𝑎𝑙
 𝜎𝑥 − 𝜐 𝜎𝑦 + 𝜎𝑧  + 𝛼∆𝑇 

0 =
1

68.9 ∗ 10^3
 𝜎𝑥 − 0.35 ∗  𝜎𝑦 + 0  + 24 ∗ 10−6 ∗ 110 

0 = 𝜎𝑥 − 0.35𝜎𝑦 + 181.9 ……………… . (1) 

𝜀𝑦 =
1

𝐸𝑎𝑙
 𝜎𝑦 − 𝜐 𝜎𝑥 + 𝜎𝑧  + 𝛼∆𝑇 

0 =
1

68.9 ∗ 10^3
 𝜎𝑦 − 0.35 ∗  𝜎𝑥 + 0  + 24 ∗ 10−6 ∗ 110 

0 = 𝜎𝑦 − 0.35𝜎𝑥 + 181.9 ……………… . (2) 

𝜀𝑧 =
1

𝐸𝑎𝑙
 𝜎𝑧 − 𝜐 𝜎𝑥 + 𝜎𝑦  + 𝛼∆𝑇 

𝜀𝑧 =
1

68.9 ∗ 10^3
 0 − 0.35 ∗  −279.85 + (−279.85)   + 24 ∗ 10−6 ∗ 110 

𝜺𝒛 = 𝟓. 𝟒𝟖  𝟏𝟎−𝟑                      𝑨𝒏𝒔. 

 
Solving Both Equations (1) and (2),  𝝈𝒚 = 𝝈𝒙 = −𝟐𝟕𝟗. 𝟖𝟓 𝑴𝑷𝒂. 
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