
MIE 609 Mechanical Properties of Materials Spring 2019 Midterm Exam 

The exam is distributed in class on 03/20 (Wednesday). Write your answers on letter-sized 
papers. Write down the starting time and the finishing time at the first page of the answer sheet. 
The exam needs to be finished within 48 hrs. Work on the exam independently (group discussion 
is not allowed) but feel free to use notes or/and references. 

After you have finished the exam, please deliver the answer sheet to the lecturer’s office (LSL 
S507). The latest time for the delivery of the answer sheets is 12:00 pm 03/25 (Monday). 

1. (20 pts) A pipe, 150 mm i.d. and 200 mm o.d., fails under hoop tension at an internal 
pressure of 50 MPa. Determine the internal pressure for a second pipe of the same 
material and internal diameter, but with walls 40 mm thick. 
 
 

2. (40 pts) Burger’s four-parameter model. (1) Deduce the creep response to a stress 𝜎" 
when a Maxwell model (𝐸$, 𝜂$) is connected in series with a Voigt model (𝐸&, 𝜂&): the 
Burger’s four-parameter model. (2) Plot the creep response of Burger’s model as a 
function of time 𝑡. Label important parameters on the plot (such as the initial strain 𝜀") in 
terms of 𝜎", 𝐸$, 𝜂$, 𝐸&, 𝜂&. (3) Creep data given below applies to a visco-elastic solid 
under 12.25 MPa tension. Use the data to calculate the four parameters (𝐸$, 𝜂$, 𝐸&, 𝜂&). 
Hint: feel free to use results based on SLS (Type I). 
 

t/s 10 50 100 500 103 5´103 104 5´104 105 5´105 106 5´106 107 5´107 108 
𝜀/% 0.45 0.47 0.48 0.53 0.55 0.62 0.65 0.76 0.82 0.97 1.04 1.23 1.32 1.49 1.57 

 
3. (40 pts) a. The tensile yield strength of a material is 400 MPa. The material is subjected 

to balanced biaxial compression (𝜎 = -150 MPa) along the two axes orthogonal to the 
tensile axis. Determine the values of the tensile stress necessary to cause yielding 
according to the Tresca condition? According to the von Mises condition? b. Suppose a 
compressive stress of 150 MPa were applied in only one of the two directions orthogonal 
to the tensile axis. What would be the tensile yield stress according to the Tresca 
condition? According to the von Mises condition? 


