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The goal of this paper is to introduce two methods to determine a model for the accelerated factor equation
for pneumatic cylinder according to the Black equation shape. The loads consist of working pressure and
temperature and we adjust these two parameters to reduce the test time but keeping the true behavior of
deterioration. The first part will introduce a method using accelerated factor coming from experimental results
to determine the coefficient of the Black equation by the method of the least square theory. The second part
will introduce another method based on various conditions of test with the assumption that the effect of
temperature and the effect of pressure on the life of pneumatic cylinder are independent. In these two cases,
the results are the unknown coefficients of the Black equation.
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Fig. 1 The apparatus of Iie test -
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Table 1 Test plan — Method 1

. Test conditions
Experimental
run Pressure | Temperature | Samples
(bar) (C)
1(normal 6.3 23 10
conditions)
2 9 23 10
3 6.3 35 10
4 9 35 10
5 6.3 50 10
6 9 50 10
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Table 2 Example of Test result — Method 1

Case n® Mean
1 1500 h
2 1200 h
3 1000 h
4 800 h
5 900 h
6 700 h
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Table 3 Acceleration Factor
Case n° Mean AF per case
1 reference case in 1500 h 1
normal conditions
2 1200 h 1.25
3 1000 h 15
4 800 h 1.875
5 900 h 1.6
6 700 h 2.14
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Table 4 Example of log (AF)

Case n° Mea_n AF per v
obtain case
1 reference case in
normal conditions 1500h 1 0
2 1200 h 1.25 0.223
3 1000 h 15 0.41
4 800 h 1.875 |0.628
5 900 h 1.6 0.51
6 700 h 2.14 0.762
0.223=0.36n+ 0K,
0.41=0n+1.527K,
0.628 =0.36n +1.527K
0.51=0n+3.28K ,
0.762 =0.36n +3.28K ,
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0.223 0.36 0
0.41 0 1.523
0.628 |=|0.36 1.523 K
0.51 0 3.28
0.762 0.36 3.28
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Table 5 Test plan — Method 2

. Test conditions
Experimental Saml
run Pressure | Temperature | Samples
(bar) (C)
1 9 35 10
2 12 35 10
3 9 50 10
4 12 50 10
3.2 A|€4 71_1|.
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Table 6 Example of Test results — Method 2

tr 1000 h
tr 700 h
tis 900 h
trs 500 h
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