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Application of Grey Model in Weathering Tests of Plastic Woven Sack

ZHANG Hui, ZHANG Chao-yong

(Dept. of Freight, Lanzhou Railway Bureau, Lanzhou 730000, China)

Abstract: The R&.D process of anti-weathering plastic woven sacks requires accelerated weathering test.
Weathering tests can increase time and production cost. Gray model GM(1,1) was applied to predict the final
test results using five and nine data separately. The relative error of the two perditions was calculate and com-
pared. The results showed that the prediction error which calculates from nine data is within an acceptable

range, so the model can be used for prediction. As a result, in the process of product development, the weathe-

ring test time can be shortened to 96 hours to reduce costs and development time.
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Tab.1 Strength retention of samples %
A 1] /h P a e b FEdh ¢
0 100 100 100
12 96. 46 98. 10 97.69
24 97.15 94. 32 91.82
36 95. 35 92.60 83.48
48 94. 68 84. 57 74.59
60 92.70 82. 64 66.77
72 90. 10 73.52 61.13
84 94.23 68.41 53. 86
96 89. 87 64.27 50. 88
108 88. 66 61.35 46. 35
120 83.40 56.62 41.67
132 81. 36 54.33 35.28
144 82.69 50.12 33.65
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Tab.2 The predictions and relative errors of

the 5 samples” strength retention %
PR i) FEf a FEf b FEf c
/h UM ARXSRZE FONE ARXT RS TRIUME AR R 2E
0 100 0 100 0 100 0

12 96.98  0.54 98.76  0.68  98.71 1. 05

24 96.26 —0.91 94.38 0.07 90.34 —1.61
36 95.55 0.21 90.20 —2.6 82.69 —0.95
48 94.84  0.17  86.20 1.92  75.68  1.46
60 94.12 1.56 82.38 —0.32 69.26 3.73
72 93.45 3.71 78.72 7.08 63.39  3.69
84 92.76 —1.56 75.23 9.97 58.01 7.71
96 92.07 2.45 71.90 11.87 53.10 4.36
108 91.39 3.08 68.71 11.99 48.60  4.84
120 90.71 8.77 65.66 15.97 44.48  6.73

132 90.04 10.67 62.75 15.50 40.70 15.38
144 89.38  8.09  59.97 19.65 37.25 10.71
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Tab.3 The predictions and relative errors of

the 9 samples” strength retention %

s [a] FEdl a i b K c

Jho TRNME ARXTERZE TR ARNFIRZE TOMAH AHXT D2
0 100 0 100 0 100 0

12 97.12  0.68 100.80 2.76  99.54 1. 89
24 96.16 —1.02 94.87 0.58 90.28 —1.68
36 95.20 —0.15 89.28 —3.58 81.88 —1.92
48 94.26 —0.44 84.03 —0.64 74.26 —0.45
60 93.33 0.68 79.08 —4.31 67.35 0.86
72 92.40  2.55  74.42 1.23  61.08 —0.08
84 91.49 —2.91 70.04 2.39 55.40  2.85
96 90.58 0.79 65.92 2.56 50.24 —1.26
108  89.68 1.15 62.04 1.12  45.57 —1.69
120 88.79  6.46 58.38 3.12 41.33 —0.83
132 87.91  8.05  54.95 1.13  37.48 6.24
144 87.04 5.26 51.71 3.17 33.99 1.02
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