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Simultaneous Temperature Measurements of
Swash-plate, Cylinder-block and Valve-plate of An Axial Piston Pump

E ER&E (EWIN)

Toshiharu KAZAMA, Muroran Institute of Technology, 27-1, Mizumoto-cho, Muroran, Hokkaido

Temperature of three main tribological parts of a swashplate type axial piston pump was measured

simultaneously. Five thermo-couples were embedded in the cylinder block, four thermo-couples were in the swash

plate, four thermo-couples were in the valve plate and one thermistor was placed in the suction conduit. A hydraulic

mineral oil with ISO VG22 was used as the test oil. The maximum discharge pressure was 20 MPa, the maximum

rotational speed was 25 rps, and the inlet oil temperature was 20, 30, 40 °C. In conclusion, the temperature of the

cylinder block near the bottom dead center of the pistons was high and the temperature near the top dead center was

low; The temperature rise in the valve plate and the swash plate corresponding to the delivery port was large and the

rise to the suction was small; The temperatures increased as the rotational speed became large; The cylinder-block

temperature was less affected by the inlet oil temperature.
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Fig. 1 Schematic of test pump and location of thermo-couples
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Fig. 2 Cylinder-block temperature rise Afcp vs. discharge
pressure pg (N=25 st £,=30 °C)
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Fig. 3 Swash-plate temperature rise Atgp vs. discharge pressure
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Fig. 4 Valve-plate temperature rise Atyp vs. discharge pressure
Pa(N=25 5", £,,=30 °C)
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Fig. 5 Effect of rotational speed N (p;=8 MP4, £,=30 °C)
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Fig. 6 Effect of inlet oil temperature ¢, (N=25 s™', p;=15 MPa)
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