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Test method for performance curve simulation
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[ Abstract] Performance curve is a significant index to evaluate the quality and reliability of products, and the demand for
performance curve simulation based on digitalization is increasing with the rapid development of digital designing and intelligent
manufacturing. To settle the credibility issue of simulation, a test method for performance curve simulation is proposed, in which
rejection regions for mean vector and covariance matrix of characteristic parameters depicting the curve are given respectively for the
normal distribution circumstance, and a two—step simulation test method is further presented for the non—normal or even unknown
distribution circumstance. By analyzing the error between the simulated and experimental performance curves, the constructed
methodology can distinguish the system error caused by incorrect simulation from the random error caused by dispersity, and then
determine whether the performance curve simulation is correct or not. A large amount of computational results show that, this test
method is easy to calculate and convenient for engineering application.

[ Key words] performance curve; simulation test; credibility; two — step simulation method; digital designing; intelligent
manufacturing
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Fig. 1 Measured aging curve of vulcanized nitrile rubber
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Tab. 1 Characteristic parameters of measured aging curve

i a; b; /107!

1 -1.437 5.554
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Tab. 2 Characteristic parameters of simulated aging curve

i a; b; /107!
1 -1.336 5.819
2 -1.618 6.467
3 -1.329 4.421
4 -1.192 5.981
5 -1.364 5.709
6 -1.281 4.896
7 -1.328 5.333
8 -1.483 5.721
9 -1.393 7.339
10 -1.555 6.935
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