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ABSTRACT 

The work intends to provide single specimen creep testing machine for laboratory use. This will 
enhance selection of appropriate materials for national building/advancement. The method 
employed involves selection of material, design of components of machine, production of 
components and assembling of the components. The machine comprises of a lever arm, supported 
with pivot pin and rest pin on the columns. The effort portion of the lever arm is fixed with load 
hanger while the load (test) portion is fixed with dial gauge, the ends of specimen were fixed in 
fixture devices on lever arm and base table at a distance of 90 mm. Development of the machine 
was based on the application of bending moment (simple supported beam) and equilibrium theory 
to calculate the forces acting on the specimen and components of the machine which is obtained 
as F=(1.596 + 5.99m)g Newton. Using solder as specimen, tests were carried out with the machine 
at room temperature under different loads, concept of strain were obtained. Three stages of creep 
were achieve, creep constants of solder (m and B) were obtained experimentally as 6.25 x 10-3 and 
4.0 x 10-4 respectively. The experiment indicates that at a constant stress 31.13 MPa, the creep rate 
was obtained as 2.1 x 10-3 /min while at 38.60 Mpa, the creep rate was obtained as 6.2 x 10-

3 /min. The results indicate that the creep rate increases at higher stress, the creep working 
hypothesis were confirmed.     
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2.1 Systematic Drawing of the Creep Testing Mechanism 

Figure 1: Systematic drawing of the creep testing 
mechanism 

 

Figure 2: Free body diagram of reaction forces 

2.2 Equilibrium conditions  

(1)                   (1) 

- RA + (-RC) + RB = 0      (2)     

- RA  RC + RB = 0            (3) 

- (RA+RC) =  - RB                 (4) 

20kN +RC = RB                   (5) 

(2)                  (6) 

       Rc x 437 = 20x103 x 73         (7) 

       RC =   

         
 
       RC = 3.341kN 

       RC = 3.341kN:- Maximum reaction on the load hanger  

The load at RC includes the weight of load pan and rod.  

Therefore to calculate the reaction at B, equation (5) was applied.  
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20x103+3.341kN = 23.341kN, maximum reaction on the column B  (RB).  

  
 

 

 

 

 

 

Figure 3: Forces acting on lever arm and specimen.  

Applying the theory of equilibrium 

FR x 0.073 =       (8) 

FR  =       (9) 

FR =       (10) 

FR =                (11) 

FR=       (12) 

m = total mass of the hanger (kg) 

FR=Resistant force acting on the lever arm at point A 

g = Gravitational pull = (9.8 m/s2) 

F = FR 

Where F = tensile force acting on the specimen. 
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Table 1 Value of time, change in gauge length and strain for 0.25 kg 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Load = 0.25 kg     
Temperature = 33 0C      
L0 = 90mm   
d0 =1mm 
Instantaneous strain = 0.0395  

 = 38.60 Mpa 
Tensile force (F) = 30.32 N 
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Figure 4 Strain versus time for 0.25 kg mass attached to specimen 
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Table : 2 value of time, change in gauge length and strain  for 0.20 kg 

 

Load =  0.20kg 
Temperature 31 0C 
L0  = 90mm  
d0 = 1mm 

Instantaneous strain = 0.0254  

 = 34.86 Mpa 
Tensile force (F) = 27.38 N 
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Figure .5: Strain versus time for 0.20 kg mass attached to specimen 
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Table: 3 Value of time, change in gauge length and strain for 0.15 kg 

 

 

 

Figure 6: Strain versus time for 0.15kg mass attached to specimen 
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Table: 4 Value of time, change in gauge length and strain for 0.10 kg 

 

Load = 0.10 kg     
 Temperature= 310C     
 L0 = 90mm 
 d0 = 1mm 
Instantaneous strain  = 0.00282  

 = 27.39 Mpa 
Tensile force (F) = 21.5 N 
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Figure 7: Strain versus time for 0.10 kg mass attached to specimen 

 

Table: 5 Logarithms of creep rate and applied stress 
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Figure 8: Log creep rate versus log applied stress 

Intercept= log (B) = -3.4     B = 10(-3.4) = 4.0 X 10-4 

Slope (m) =   = 6.25 
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in 

creep power law equation     (13)

Ritu and Rajeev, (2014).
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