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Abstract: To improve the friction and wear performance of port plate pair of axial piston
pump, textured port plate pair were obtained by lithography and electrolysis technique, and
the tests were carried out on the port plate pair’s friction and wear tester. The results show
that the textured port plate pairs can effectively reduce the friction coefficient, and their av-
erage wear sectional area and surface roughness are much less than the untextured ones.
More severe adhesive wear is formed on the untextured port plate pair and only more serious
abrasive wear on the textured ones with diameter of micro-dimples ranging from 100 ym to
300 um., whose average wear sectional area was 4 54% —7. 14% of untextured ones. There

exists a good correlation between friction coefficient and average wear surface sectional area.
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Fig.1 Schematic diagram of working principle of
axial piston pump
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Fig. 2 Schematic of test apparatus
b
b

[12-13] [1415] [16]

’

[17-18]
b

, 29.11%,

L1

b

3
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Fig. 4 Process of surface texture fabrication

and three-dimensional profile
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Table 1 Parameters design of surface texture

h/pm d/pm r/%
9~12 50,100,200,300 5,10,15,20
L2
N 10
min, . )
:@ ,
(300 r/min, 600 N) )
30 min,
) 150 ~750 r/min
5 s 400~2000N s
0. 3624~1. 812 MPa;
3,
;@
, 2000N, 600r/min,
14 h. NI(National Instruments)

’

NanoMap 500Ls
Hitachi S-3400NII

5

Fig. 5 Variation law of friction coefficient
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Fig. 7 Average wear sectional area of upper specimens
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Fig. 6 Measure region and image of wear
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Fig. 8 SEM micrographs of wear scars of

upper specimens
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Fig. 9 Relationship between friction coefficient and

average wear sectional area

in different parameters
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Fig. 10  Surface roughness of lower specimens with

different micro-dimples diameters
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Fig. 11 SEM micrographs of wear scars of
lower specimens
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