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Calculation Method of Normal Restitution Coefficient of Spherical Metal Particles
Impacting with Electrode in GIS

GE Tingli, LIN Lin
(State Grid Ji Bei Electric Power Company Limited Skill Training Center, Hebei Baoding 071003, China)

Abstract: Normal restitution coefficient has important influence on the calculation of movement of metal particles in
GIS. Based on the normal collision physics process between spherical metal particles and electrode, calculation
method of normal restitution coefficient of collision is proposed. The accuracy of this way is verified by experiment.
And on this basis, diameter of spherical metal particles and rule of the influence of initial impact velocity on normal
restitution coefficient are studied. The results show that the particle diameter has no effect on normal restitution coef-
ficient basically; with the increase of the initial impact velocity, normal restitution coefficient decreases, which is
caused by the increase the ratio of the total energy in the collision process when the increase of initial impact velocity
leads to the energy loss of plastic deformation. To meet the demand of metal particles movement research, the empiri-
cal formulas between normal restitution coefficient and initial impact velocity when copper, stainless steel and alumi-
num ball collides with their corresponding electrodes are listed.
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Fig.1 Schematic diagram of elastic-plastic area
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Fig. 2 Calculation flowchart of normal

restitution coefficient

x1 MHRSH

Table 1 Material parameters

MR B (kg m”) BRMAR /G Pa JE ARSEE/GPa AR HE

H62 ¥4 8300 110 0.310 0.343
AN 7 800 200 0.512 0.290

Fx2 FAKEERE REITEER
Table 2 Calculation results of normal restitution

coefficient of copper ball

. . HAz

P/ (m-s) 1.0 mm 2.0 mm 2.5 mm
1.7 0.675 0.675 0.675
2.1 0.648 0.648 0.648
2.5 0.630 0.630 0.630

3 THEMKERRERBITEER
Table 3 Calculation results of normal restitution

coefficient about stainless steel ball

. . HAR

P/ (m-s7) 1.0 mm 2.0 mm 2.5 mm
1.7 0.633 0.633 0.633
2.1 0.608 0.608 0.608
2.5 0.589 0.589 0.589
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Fig. 3 Schematic of collision
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Fig. 4 Measurement platform of normal

restitution coefficient
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Fig.5 Comparison between experimental and calculation
results under different diameters
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Fig. 6 Comparison between experimental and calculation

results under different initial velocities
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Fig. 7 Loss ratio of plastic deformation between stainless

steel ball impact with copper flat
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Table 4 Material parameters of aluminum
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Fig. 8 Impact with copper electrode
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Fig. 9 Impact with stainless steel electrode
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Fig. 10 Impact with aluminum electrode
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