
BioMechanics and BioMaterials Lab 

(BME 541) 

Experiment #3  

Mechanical Prosperities of Biomaterials  

Creep Testing 

Objectives 

1. To understand the principle of Creep testing. 

2. To study the time-dependent deformation (creep) of different materials (PMMA, Aluminum, 

Copper ) 

 

Background 

Creep testing aims to investigate plastic deformation of a material when subjected to a constant 

load or stress at varying temperatures. Temperature allows materials to deform more easily since 

atoms can move more readily, hence, greater movement of dislocations or slips.  

New slip systems and grain-boundary movement are also possible at higher temperatures. 

Therefore, engineering alloys utilized at high temperatures is susceptible to creep as well as 

recrystallization and grain coarsening. In the case of age-hardened metals, over-ageing is 

feasible, which results in reduced hardness and strength due to the coarsening of the second 

phase precipitates. 

Due to a significant degradation of mechanical properties with time, structural materials can 

generally withstand mechanical loading at different temperatures in a certain period of time 

(strong time dependence of strength). Maintenance or replacing of new materials is therefore 

necessary for safety reasons.  

Note that creep testing is noticeably different from tensile testing. For example, a tensile test 

requires less time to actually finish the test. A. creep test might require 10,000 hours to finish the 

test. Therefore, creep study is required for materials subjected to high loads for extended periods 

of time to prevent creep failure during service operations. 

According to the typical creep curve in the figure below, it should be noticed that the creep curve 

can be divided into three main stages; primary, secondary and tertiary creeps.  

 

 

 

 



Each stage of creep behavior is influenced from both work hardening and annealing mechanisms 

occurring at the same time. However, work hardening and annealing will take place at different 

rates depending on response of metals to applied tensile force with time. The creep rate therefore 

changes accordingly.  

 

 

 

 

 

 

 

 

 

 

• Primary creep: in which the creep resistance increases with strain leading to a decreasing 

creep strain rate. 

• Secondary (Steady State) creep: in which there is a balance between work hardening and 

recovery processes, leading to a minimum constant creep rate. 

• Tertiary creep: in which there is an accelerating creep rate due to the accumulating 

damage, which leads to creep rupture, and which may only be seen at high temperatures 

and/or stresses and in constant load machines. 

Equipments 

 
1. PC Computer 

2. Universal Testing Machine (810LE4 Series Hardware) 
 

Procedure 
1. Prepare Test Specimen: During the lab different materials with different properties will be 

used.  

 

For each test specimen, determine the following parameters as the table below: 

 

Figure 1: Standard creep figure 



Parameter 
Type of Test Specimen 

------------------------- 

Type of Test Specimen 

----------------------- 

Gauge length (L0)  

(mm) 

  

Width (w) 

(mm) 

  

Thickness (t) 

(mm) 

  

 

2. Insert the specimen between the two grips of the Universal Testing Machine. 

3. Start the test by applying three different loads for each specimen (at room temperature) up to 

fracture. 

4. For each specimen, fill the table below: 

 

Load = ----- N Load = ----- N Load = ----- N 
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