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Creep behavior and life predication for anti-detaching spring

KONG Fanjie' , CUI Huiri’ , LIU Xiayang', YAN Lu', JI Baofeng'
(1. Beijing Institute of Astronautical System Engineering, Beijing 100076, China;
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Abstract; According to the loading mode and failure mechanism of a certain anti-detaching spring, a testing device for creep of anti-detaching
spring was designed and manufactured. The creep accelerated aging test was done, and the effect of the temperature and loading on the creep behavior
of anti-detaching spring was investigated with image measuring technology. Furthermore, the creep kinetic equation of anti-detaching spring subjected
to loading and temperature based on Arrhenius equation was derived to predict the service life of the anti-detaching spring. The results show that the

displacement of the spring due to creep is a monotonic non-decreasing function of time. Increasing the temperature or initial preload will result in

accelerating its creep displacement. The method and conclusion may be helpful in creep anti-detaching spring design and life prediction.
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Fig.1  Anti-detaching spring
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Fig.2  Accelerating test of anti-detaching spring
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Fig.3 Schematic diagram of test
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Tab.1 Displacement measurement scheme
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Fig.4 Effects of temperature on creep property of

anti-detaching spring
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Tab.2 Comparison of displacement between

adjacent temperature mm
AHER IR/ C
/N
90, 120 120, 150 150, 180
7.84 0.93 1.06 1.53
9.31 1.10 1.20 1.56
10.78 1.20 1.56 1.70
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Fig.5 Effects of load on creep property of

anti-detaching spring
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Tab.3  Comparison of displacement between

adjacent load mm
RE/C
FAAR AT/ N
120 150 180
7.84,9.31 0.33 0.50 0.80 0.83
9.31,10.78  0.33 0.43 0.63 0.77
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Tab.4 Linear regression function of deformation of anti-detaching spring changing over time based on logarithmic model

HF/N JEEE/°C Bl = 5 SSE R-square
7.84 90 Y =0.121 4Inz +15.42 0. 006 87 0.974 5
9.31 90 Y=0.125 2Inz +15.76 0.021 05 0.930 0
10.78 90 =0. 140 1Int +16. 06 0.012 76 0.964 8
7.84 120 =0.134 7Int +16.28 0.008 64 0.974 3
9.31 120 =0.219 6lnz + 16. 52 0.005 45 0.993 8
10.78 120 =0.239 1lnz +16. 86 0.034 83 0.967 3
7.84 150 =0.195 3Inz +17. 14 0.007 72 0.984 1
9.31 150 =0.273 6lnt +17.70 0.003 00 0.996 8
10.78 150 =0.393 2Int +17.96 0.002 10 0.998 9
7.84 180 =0.337 8Int +18. 14 0.053 33 0.973 2
9.31 180 =0.424 TInt +18.74 0.014 83 0.995 2
10.78 180 =0.490 9lnz +19.22 0.047 46 0.988 5
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Fig. 6 Data fitting under different testing temperature
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Tab.5 Congruent relationship between expected life and displacement increment of anti-detaching spring

Ag;/mm 9.05 9.10 9.15 9.20 9.25 9.30 9.35 9.40 9.45 9.50 9.55

F=7.81N %fn/a  6.71 7.46 8.30 9.22 10.26 11.40 12.68 14.09 15.67 17.42 19.36

F o031 N Ag;/mm 3,05 3.10 3.15 3.20 3.25 3.30 3.35 3.40 3.45 3.50 3.55

FHfw/a 0.72 0.95 1.26 1.66 2.20 2.90 3.83 5.06 6.67 8.81 11.63

Ag;/mm 1.80 1.82 1.84 1.86 1.88 1.90 1.92 1.94 1.96 1.98 2.00

F=1078 N FHfn/a 1.64 2.00 2.43 2.96 3.61 4.40 5.36 6.52 7.95 9.68 11.79
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