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Leakage Analysis and Test of Internal and External Double-row
Force Type Radial Piston Motor

WEN Desheng LIU Qiaoyan LIU Xiaoxue
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SUI Guangdong

Abstract: In order to extend the life of radial piston motors, a novel moter was designed based on
principle of force couple. The formation of the coupler type motors was affected by the number of mo-
tor plungers and the number of cam ring guide curves. By analyzing the relationship between the num-
ber of motor plungers and the number of rail curve effects, the conditions under which the coupler
motor might be formed were determined. The motor has a relatively moving friction pair in opera-
tions, and the relative movement of friction pair causes oil leakage. Taking the inner motor as an ex-
ample, the leakage formula of the two places was determined by analyzing the leakage of the plunger
in cylinder and the leakage of the distribution plate. The principle of the motor was tested to verify the
correctness of the principle of the force-coupled radial piston motors.
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Fig.1 Schematic diagram of couple motor
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Tab.1 Combination of common cam ring action and

plunger number
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Fig.2 Leakage diagram of gap between plunger and
cylinder bore
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Fig.4 Experimental system diagram
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Tab.2 Motor operating conditions
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Tab.4 Experimental data when external motor working

10 E J1 (MPa) 1.0 | 2.2 | 3.1 | 4.2 | 51 | 6.1

1 E S (MPa) 0.2 | 0.3 | 0.2 | 02 | 0.3 ] 0.2

53 (r/min) 70 90 | 116 | 136 | 160 | 180

i 3B (L/min) 5.2 | 7.2 | 8.8 | 10.6 | 12.5 | 13.7

itk P 9 £ (L/min) 0.2 | 0.3 | 0.6 | 0.8 | 1.3 | 1.8

B A (L/min) 54 | 7.1 | 9.5 | 11.2 | 13.5 | 15.1

A (N« m) 6.4 | 15.1 | 24.2 | 34.7 | 43.6 | 61.0
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Tab.5 Experimental data when internal and

external motor working at the same time

i 1 I (MPa) 1.0 2.2 3.1 4.2 5.1 6.1

HH R JJ (MPa) 0.2 | 0.3 | 0.2 | 0.2 | 0.3 ] 0.2

3 (r/min) 48 63 80 92 108 | 120

A M (L/min) 5.2 | 6.7 | 8.2 | 9.7 | 10.5 | 11.8

k3 37 HE (L/min) 0.3 | 0.6 | 1.2 | 1.7 | 2.9 | 3.5

i A= (L/min) 55 | 7.2 | 9.5 | 11.3 | 13.6 | 15.2

M (N« m) 8.7 | 21.3 | 34.0 | 48.9 | 61.9 | 85.0
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Tab.6 Experimental data when internal and external

motor differential working

ik TAED X IYA | 2YA | 3YA | 4YA
G Ey 15 B T AR + — — _
AR B Y [ (B — — —
PI 4N T3k [F I AR + - _
P34 I 14 2 3 T + | - | + \

H#t 1 & F (MPa) 1.0 | 2.2 | 3.1 4.2 | 5.1 | 6.1
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Tab.3 Experimental data when internal motor working

1 1 (MPa) 0.2 | 0.3 | 0.2 | 0.2 | 0.3 ] 0.2

3 (r/min) 112 | 150 | 189 | 210 | 254 | 280

By A (L/min) 5.2 | 7.2 | 8.8 105 | 11.2 | 12.9

I 3 (L/min) 0.3 | 05 | 0.8 | 1.1 | 1.7 | 2.0

AR (L/min) 54 | 7.3 | 9.8 | 11.6 | 13.8 | 15.1

HHE (N » m) 3.7 | 9.8 | 15.3 | 22.8 | 27.5 | 38.6

0 S (MPa) 1.0 | 2.2 | 3.1 | 42 | 5.1 | 6.1

0K J1 (MPa) 0.2 [ 03 | 02|02 1] 03]1]0.2

3 (r/min) 186 | 243 | 313 | 370 | 438 | 475

Ay A (L/min) 5.2 | 7.1 | 9.2 | 10.7 | 12.5 | 13.8

Il Y % 2 (L/min) 0.1 0.3 | 0.5 | 0.7 | 1.2 | 1.8

B A (L/min) 5.4 | 7.1 | 9.5 | 11.2 | 13.5 | 15.0

A (N« m) 2.2 5.5 8.8 | 12.6 | 15.9 | 21.0
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A Fatigue Crack Detection Method Based on High-frequency
Response Function

YAN Shaowen QU Wenzhong XIAO Li
School of Civil Engineering, Wuhan University, Wuhan,430072

Abstract: Aiming at the traditional structural health monitoring method using linear frequency re-
sponse function which relied on the comparing with the undamaged structures and limited the applica-
tion scopes, a fatigue crack damage identification method without a reference signatures of the undam-
aged structures based on nonlinear high-frequency response function. By considering the nonlinear na-
tures of damage structures, this paper suggested to make use of the theory that the forced frequency
response function of the cracked beams varied when the beams were excited at different amplitude ex-
citation to extract nonlinear components without reference to form damage index to characterize non-
linear damages. Sensitivity of different frequency bands to detect fatigue cracks was also analyzed
herein. The implemented experiments testify that this method may effectively identify fatigue cracks
without a reference signature.

Key words: damage detection; fatigue crack; high-frequency response function; nonlinear damage
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