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Effects of the structure of grains on their capability
of resisting axial acceleration load
LI Feng-xiang', LIU Zhong‘bingz, LI Yuesen’, HU Chumrbo'

(1. Coll. of Astronautics, Northwestern Polylechnical Univ. , Xi’ an 710072, China;
2. Shaanxi Inst. of Power Machinery, Xi' an 710025, China)

Abstract:  Using three- dimensional linear viscoelasticity model, the finite element calculation of 8 grain models constructed

was completed separately. The deformation results of grains under axial acceleration load were obtained. The location of critical parts

in the grains was indicated. The effects of radius, lengthrto- diameter ratio, slots on the distribution of displacements. stress, strain of

grains were analysed. The proportion relation of reduced scale grains with deformation under axial acceleration load was gained. It is

helpful for the structure design of small dimension simulation engine grains for centrifugal test.
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Table 1 Parameters of Prony progression

i 1 2 3 4 5 6 7 8 9 10
E; 1.459 1. 805 - 0.041 0. 903 - 0.333 0. 583 - 0.261 0.352 0.058 0.214
T 1.0x10°% | 7.5x10°° | 8.49x10"* | 8.49x 10”* 0.1183 1.183 7.9983 119.95 1.23x 10° 1.19 % 10°
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Table 2 Dimension details and calculation results of calculation models
Model 1 2 3 4 5 6 7 8
m 4 4 4 4 4 4 4 4
Lengthrtor diameter ratio 2 2 2 2 2 4 8 8
Number of slots 8 8 8 8 0 8 8 0
Number of elements 1.24x10" | 1.46x 10" | 2.50x10° | 1.24x10' | 1.99x10° | 1.52x10' | 2.42x10" | 7.36x10°
Outer radiug/ mm 250 500 500 1000 1000 500 500 500
Inner radius/mm 62.5 125 125 250 250 125 125 125
Length/mm 200 400 800 400 400
Slot Depth/mm 167.5 335 No 670 No 335 335 No
Width/mm 20 40 80 40 40
Masy ke 151.24 1.21x10° | 1.32x10° | 9.68x10° | 1.06x10" | 2.56x 10" | 5.27x10" | 5.66x 10
Length/m 1 2 2 4 4 4 8 8
Uyz/mm 22.52 89.98 27.05 360. 75 107.97 95.85 9. 18 98.26
0./MPa 0.50 1.10 0.14 2.10 0.26 1.02 1.00 0.53
0,( fore degum)/MPa 0.24 0.43 0. 14 0.73 0.26 0.47 0.45 0.53
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Fig.7 Von Mises stress cloud chart of model-4
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Table 3 Comparison of calculation results of
proportional engine grains

ltem Dimension | Mass | Displacement 0. |0 fore degum)
Model 2/Modek 1 2 8 4. 00 2.22 1.79
Model 4/Model 2 2 8 4.01 1.91 1.71
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Table 4 Comparison of calculation results of the grains of
different length to- diameter ratio

Item ‘Lt'-ngﬁr ‘ . | Mass |Displacement| 0. |0.(fore degum)
diameter ratio
Model & Model 2 2 2.12 1.07 (.93 1. 10
Model 7/ Modek 6 2 2.06 1.00 0. 98 0.95
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Table 5 Effects of slots on calculation results of different grains

Item Dimension | Mass | Displacement| 0. |0.(fore degum)
Model 2/Model 3 1 0.91 3.33 7.95 3.09
Model4/Model 5 1 0.91 3.34 8. 14 2. 84
Maodel 7/ Model 8 1 0.93 0. 98 1. 89 0.95
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