
4/29/2012

1

ECE414/514 
Electronics Packaging

Spring 2012 Lecture 10
Mechanical C

Viscoelasticity

James E. Morris

Dept of Electrical & Computer Engineering

Portland State University

4/29/2012 ECE414/514 Electronics 
Packaging

2

Creep
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Polymers do not creep indefinitely and 
return fully to the initial conditions.
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strain
#####
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J(t)=γ/σ

“relaxed” when t⟶∞
“unrelaxed” ⟶elastic response
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“relaxed” when t⟶∞
“unrelaxed” ⟶elastic response

G=σ/γ
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Time & Frequency Responses

Elastic Visco-elastic
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4/29/2012 ECE414/514 Electronics 
Packaging

18



4/29/2012

10

4/29/2012 ECE414/514 Electronics 
Packaging

19

4/29/2012 ECE414/514 Electronics 
Packaging

20



4/29/2012

11

4/29/2012 ECE414/514 Electronics 
Packaging

21

Frequency Response
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Assignment #6
1.  A straight rod of solid polymer of length 1m and diameter 

10mm is linearly viscoelastic with tensile creep 
compliance

D = 2 – exp(-0.1t) GPa-1

where t is in hours. The rod is suspended vertically and a 
10kg mass is hung from it for 10 hours. Find the 
change in length of the rod.

2. After 10 hours, the 10kg mass is removed. Find the 
strain remaining in the rod after a further 10 hours.

3. Dally et al: Problem 12.1
4. Dally et al: Problem 12.9
5. Dally et al: Problem 12.11
6. Dally et al: Problem 12.26


