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Sintered bronze friction pair contact pressure simulation and experiment

WANG Yanzhong', GUO Chao', NING Keyan®, HAN Ming’

(1. School of Mechanical Engineering, Beihang University, Beijing 100191, China;
2. National Key Lab. of Vehicular Transmission, China North Vehicle Research Institute, Beijing 100072, China)

Abstract; To calculate the contact pressure of friction pair, a 3—D finite element friction model of sintered bronze
is established by simplifying the structure of clutch. Accurate contact pressure distribution of friction pair is obtained
by the study of friction characteristics. The distribution results and main reasons of contact pressure are analyzed by
evaluating the data of radial and circumferential directions. To verify the computation and confirm the contact
pressure dynamic change under sliding friction condition, the dynamic friction element contact pressure experiment
is designed. The experiment is based on the strain measuring technology, the measurement points are calibrated,
the strain data is collected and the pressure curves are drawn. The simulation and experimental results show that the
friction pair contact pressure is uneven on radial and circumferential directions. Radial direction distribution is
influenced by loading structure. The influences of circumferential direction are elasticity modulus, groove and
roughness etc. Dynamic measurement curves of contact pressure show obvious cyclic quality. Contact pressure tends
to be more uniform along with load increase.
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Fig.1 Friction elements assembly structure
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Fig.2 The simplified friction simulation model
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Fig.3 The load and boundary conditions of model
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Tab.1  Friction pair material parameters

R R E/10°Pa  WIRALL BESSHEL p/ (kg - m™)
Cu HWRif 4 3 0.3 4 4900
30CrMnSiA 2 0.3 ¥ 7 800
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Fig.4 Sintered bronze friction structure simulation result
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Fig.5 Contact pressure distribution of friction plates
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Fig.6  The definition of simulation data collection position
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Fig.7 The radial direction average contact pressure curve
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Fig. 8 Fitted curves of the average contact pressure on

circumferential direction
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Fig.9 The principle of experiment
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Fig.10 Measuring holes distribution
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Fig.11 Calibration device of measuring points
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Fig.12  Static contact pressure experiment results
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Fig.13  Relations between applied load and actual contact pressure
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Fig.14  Comparison of simulation and experiment results
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Fig.16  Contact pressure curves in breaking process (lode; 1 MPa)
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