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Abstract

The multiple character of the contact interaction and the collective behavior of elementary
microcontacts play a significant role in all the processes occurring in the surface layers, including
the failure due to friction and wear. The array of metal spheres compressed between flat plates
has been used for simulation of the contact behavior of multiple contact of solids under normal
loading. An experimental design has been made providing regular array of the spheres at the same
size with different spatial order. Measurement of electrial contact resisitance has been made using
the equipment providing the adequate accuracy in the range of micro Ohms. The data on
electrical contact resistance have been compared with theoretical predictions using the multiple
contact model of constriction resistance. The effect of single spots number and array on conduc-

tivity of contact has been evaluated.
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Fig. 2 Plastic cage retaining the balls between disc

plates
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Table 1 Test specimens

. . Specifi ist Roughi
Specimen Material pectlic resistance oughness Hardness Heat treatment
o (¢Ohm-mm) R, (xm)

Disc Steel 45 300 0.4 HB 170 Plane grinding
Ball Ball-bearing steel 600 <0.05 HRC 62~66 Polishing
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Table 2 Comparison of the calculation and test data of disc plate on electrical contact resistance

Nos.

Array

Load
(kN)

2an
{mm)

Calculation Measurement

R,

(Ohm)

R, R, R,
(¢zOhm) | (xOhm) (2Ohm)

Re/R;
(%)

6 balls at the
periphery of discs
(s =45 mm)

150

2.88

49.5

6 55.5 60 92.5

12 balls in 6 groups
by 2 at the
periphery of discs
(s;;=>14.6 mm)

150

2.68

26.7

19 28.6 48 59.6

12 balls in 3 groups
by 4 in the middle
part of discs
(s;;=7.3 mm)

150

2.67

26.8

7.4 342 53 64.5

12 balls in one
group in the center

150

2.63

273

13.5 40.8 56 72.9

18 balls in 3 groups
by 6 at the
periphery of discs
(s;;=7.3 mm)

150

2.1

23

7.4 30.4 39 779

18 balls in one
group in the center

150

2.03

23.8

9.0 32.8 45 73

21 balls in 3 groups
by 7 at the
periphery of discs
(sy=7.3 mm)

150

1.98

20.9

74 28.3 38 745

21 balls in one
group in the center

150

1.99

20.8

7.7 28.5 50 57
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