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1 Introduction 

The aim of this report is to understand the strength of materials and their reaction when loads are 

applied during the tensile test. Determine the materials’ yield strength, tensile strength, and 

elongation and evaluate and interpret the data. 
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2 Experimental Procedure 

The first procedure is to assemble the provided tensile test kit. 

All that must be installed is the tensile tester onto the 

work panel. The load nut, located on top of the device; has 

a notch and pulls the top chuck 10mm upwards for every 

completed turn. It has 10 marks indicating 0.1mm per 

increment. The next step is to remove the Allen screw on 

the top and bottom chuck from the apparatus. Install the 

material specimen onto the device. The load nut may need 

a few turns to align the holes of the specimen with the top 

and bottom chuck to fit. Once the material is installed, fit 

in the safety guard provided with the test kit. To zero the 

dial, carefully turn the load nut clockwise until the dial indicator shows movement and the notch 

aligns with one of the 10 marks. Then, turn the outer bezel of the dial until the pointer is aligned 

with the 0 mark. The testing kit is now set to produce data for that specimen. 

For the experiment, record the material specimen's original cross-sectional area and length before 

fitting it onto the apparatus. Once installed, turn the load nut 1 increment clockwise, forcing the top 

chuck to pull on the specimen by 0.1mm. Then, record the produced value from the dial indicator. 

Repeat this procedure until the material specimen fractures. Afterwards, remove the specimen from 

the device and press the broken ends together to determine the new length. Install a different 

material specimen to start the procedure again. 

For this test, 4 materials are used for this experiment. They are: 

• Steel 

• Duralumin 

• Aluminium 

• PVC plastic 

  

Figure 1 The tensile test kit set up 

Figure 2 Material Specimens. (Top to 
bottom) 
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3 Results 

3.1 Steel Specimen Results 

Table 1 shows the results obtained after the 

experiment for the steel specimen. 

Elongation = 7.3mm 

Elongation % = 23.55% 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

         Table 1 Results for Steel Specimen 

  

Load Nut 

Movement (mm) 

Dial Indicator 

(mm) 

0 0.00 

0.2 0.17 

0.4 0.35 

0.6 0.54 

0.8 0.73 

1.0 0.92 

1.2 1.11 

1.4 1.29 

1.6 1.47 

1.8 1.67 

2.0 1.85 

2.2 2.04 

2.4 2.22 

2.6 2.41 

2.8 2.58 

3.0 2.76 

3.2 2.93 

3.4 3.09 

3.6 3.23 

3.8 3.35 

4.0 3.48 

4.2 3.60 

4.4 3.73 

4.6 3.84 

4.8 3.95 

5.0 4.06 

6.0 4.56 

7.0 4.90 

8.0 5.14 

9.0 5.27 

10.0 5.35 
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3.2 Duralumin Specimen Results 

Table 2 shows the results for Duralumin after the 

testing. 

Elongation = 1.9mm 

Elongation % = 6.11% 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   Table 2 Results for Duralumin Specimen 

  

Load Nut 

Movement (mm) 

Dial Indicator 

(mm) 

0 0.00 

0.2 0.18 

0.4 0.26 

0.6 0.55 

0.8 0.83 

1.0 1.02 

1.2 1.20 

1.4 1.39 

1.6 1.57 

1.8 1.75 

2.0 1.94 

2.2 2.12 

2.4 2.30 

2.6 2.48 

2.8 2.66 

3.0 2.85 

3.2 3.03 

3.4 3.22 

3.6 3.40 

3.8 3.58 

4.0 3.75 

4.2 3.91 

4.4 4.07 

4.6 4.20 

4.8 4.32 

5.0 4.39 

6.0 4.58 
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3.3 Aluminium Specimen Results 

Table 3 shows the results obtained from the aluminium 

specimen. 

Elongation = 2.7mm 

Elongation % = 8.71% 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   Table 3 Results for Aluminium Specimen 

  

Load Nut 

Movement (mm) 

Dial Indicator 

(mm) 

0 0.00 

0.2 0.18 

0.4 0.33 

0.6 0.43 

0.8 0.51 

1.0 0.69 

1.2 0.86 

1.4 1.03 

1.6 1.21 

1.8 1.38 

2.0 1.50 

2.2 1.62 

2.4 1.72 

2.6 1.82 

2.8 1.90 

3.0 1.96 

3.2 2.01 

3.4 2.10 

3.6 2.17 

3.8 2.18 

4.0 2.22 

4.2 2.23 

4.4 2.24 

4.6 2.25 
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3.4 PVC Specimen Results 

Table 4 shows the results for the PVC specimen after 

the test. 

Elongation = 15mm 

Elongation % = 48.54% 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

             Table 4 Results for PVC Specimen 

  

Load Nut 

Movement (mm) 

Dial Indicator 

(mm) 

0 0.00 

0.2 0.06 

0.4 0.13 

0.6 0.18 

0.8 0.21 

1.0 0.10 

1.2 0.08 

1.4 0.08 

1.6 0.08 

1.8 0.08 

2.0 0.09 

2.2 0.09 

2.4 0.08 

2.6 0.09 

2.8 0.11 

3.0 0.09 

3.2 0.08 

3.4 0.09 

3.6 0.09 

3.8 0.10 

4.0 0.08 

4.2 0.08 

4.4 0.09 

4.6 0.10 

4.8 0.09 

5.0 0.11 

6.0 0.14 

7.0 0.12 

8.0 0.10 

9.0 0.10 

10.0 0.08 
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4 Analysis 

4.1 Steel Specimen 
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4.2 Duralumin Specimen 
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4.3 Aluminium Specimen 
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4.4 PVC Specimen 
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5 Conclusion 

Researching the material and the stress-strain graph is required to ensure the graphs are authentic. 

 

 

 

 

 

 

 

Looking at the graph above, it starts to slope down but it is very similar to the graph result obtained 

from the steel specimen. Produced by Professor Šircelj. (D., 2011) 

The graph obtained for duralumin is anomalous. The line shouldn’t go backwards, therefore there 

was an error during the experiment. The graph below shows what the duralumin graph looks like. 

(D., 2011) 
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The Aluminium specimen showed an error as the graph produced shows a step at 0.1 strain then 

follows the trend after the graph below shows what it should look like. It follows a similar trend with 

steel. (Liu, Villavicencio, & Soares, 2013) 

 

  

 

 

 

 

 

 

The PVC specimen graph produced an error showing a huge spike followed by several small ones 

afterwards. This is due to the force applied on the load nut. Force must be applied constantly to 

avoid spiking results. The graph below shows what the PVC line should look like. The other lines 

show that aged PVCs can produce different results. (Jemii, Hammiche, Boubakri, & Haddar, 2020) 
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6 Evaluation 

What could have been done to avoid any errors during the experiment is to keep the temperature of 

the room the same. This affected the material specimen specifically the PVC. The PVC specimen 

didn’t extend much compared to the PVC specimen from another group therefore producing 

different results. There were human errors. Particularly, in the PVC testing. The person operating the 

load nut must always apply a constant force to the specimen while also signalling the person 

recording the result when to read the indicator. The person reading the indicator may also be a 

human error. The pointer is constantly moving in the PVC testing making it difficult to read, 

therefore, having to estimate where it was. Not preparing the apparatus is also an error. Before the 

testing starts, the load nut must apply a small force on the specimen to avoid loose reading. So that 

once the experiment begins, the pointer starts to move at the first increment. 
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7 Further Work 

To produce better results for the experiment, the test must be done 3 times on each material 

specimen. This is because the same material may have a different grain structure which can affect 

the result. Therefore, finding the average for the specimen would make the results more accurate. 

Another way of producing accurate results is adding an electric motor to rotate the load nut. This 

allows the load nut to apply constant force, especially for the PVC specimen so that the graph 

doesn’t produce a dip in the plastic region. Adding a recording camera levelled with the dial 

indicator allows for accurate measurement. Attaching a sensor to the load nut wired to an LED light 

in the view of the camera to show when the load nut turns an increment. Furthermore, using an 

expensive apparatus called an extensometer will provide a further accurate result. Since it is 

connected directly to the specimen, this eliminates the measurement made from the chuck and the 

body of the apparatus used for this testing. This will provide the actual strain of the specimen. 
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