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plastic or rubber and pressure is applied (Fig. 6.3). The depth of indentation not only
depends on the hardness of the material but also on its viscoelastic properties, the shape
of the indenter, and the duration of the test.

In this experiment, Shore A, Shore C and Shore D hardness scales (Fig. 6.4) are
used for testing polymeric materials.
3 Experimental
3.1 Materials and apparatus

(1) Shore durometers, including Share A, Shore C and Shore D

(2) Polymer specimens, including Poylypropylene (PP), high density polyethylene
(PC), polystyrene (PS), polyamide (PAE), rubber, and

& \W dness of various

), polycarbonate

polymer specimens.
(2) The procedure of Shore hardness test is as follows:

#) The specimen is placed on a hard flat surface.

b) The indenter of the durometer is pressed into the specimen. FEnsure that the
durometer is parallel ta the specimen surface and firmly contact with the
specimen.

¢) The hardness is read within one second of firm contact with the specimen.

4 Requirements for experiment report
(1) Measure the hardness of different polymeric materials at Ieast five times and

list the values in a table.

(2) Calculate the average hardness value as well as the standard deviation (SD).

Specimen 1 2 3 ~ |4 ) Average £SD | Shore hardness
N Indenter
PP 725 720 |75 725‘- 705 | 717068 D
HDPE [ 50, 8 D
[ - 8] g 5 D
PAG IR (ERED . D
Rubber 755 |745 |755 |740 [730 74820.58 A
Flasticform | 250 |25.5 |27.5 [260 | 245 25.7£1.03 E
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Key points for the preview report @

1. Introduction

(1) Have a knowledge of extensometer and operation;

(2) Study the definition of Poisson ratio and learn the

principle of strain gauge;

(3) Learn torsion test.

2. Experimental procedure

Please view the video. You don’t need to write this
g vi

Please print the tables in the manual and bring it to

laboratory.
3. Others

If you have any questions or suggestions about this

experiment, you can write in the preview report.
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g | 6. _Analysis and discussion |
= According to

= Poange 0= 1 % Q= (1 % C e ¥ W 0 JAT
Q,= 0.+ AnRT, Figs.5.1 and Fig.5.2, we can get Table.6.1 below.

Table.6.1 Quand Qp of the three samples

Wood Coal Charcoal
AT (°C) 1.61 2.80 2.64
0,00 216324 352777 -32369.6 %‘ %
J \)
Table.6.2 Literature of Q; of three samples u / u‘ /l:I

Combustion at constant pressure Jegt Measuring conditions
Charcoal 33x104 PO.RT
Wood 1.5%10* PS,RT
Coal 2.0X104 PO, RT

Compare the experimental data with the literature data of the three samples, we find the heat of
combustion of these three materials can both be ranked as: wood>charcoal>coal, however, the
values differ. The greatest inh source of i y is the imp bility of the experimental
apparatus.

7. Conclusion

(1) The heat of combustion of these three materials can be ranked as: wood>charcoal>coal.
(2) We can use a bomb calorimeter to measure the heats of ion of different fl bl
materials and use the Renolds correction method to calibrate the variation of the temperature.

3 Why we choose charcoal for barbecue? Explain the reasons.

From Fig.5.2, we can find that:

(Dthe risen temperature of coal is too high while the wood is too low, both of them are not good:

Then from Table.6.1, the calculated Qv tell us that:

@the has mediate heat of combustion, thus the stable temperature of the charcoal fire can

make the meat heat evenly, while the wood would burn out too quickly.

What’s more: ‘

(@0nly charcoal fires do not produce harmful substances when burned. SUSTech ol
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