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Abstract; A transient dynamic finite element model of disc-
pin system was established with finite element analysis(FEA)
software ABAQUS. The transient dynamics FEA model
successfully predicted the disc and pin motion state, the
frictional contact state and feed in energy of the system as
well as nonlinear frequency coupling phenomenon of the disc-
pin frictional self-excited vibration system. Results showed
that, there existed simultaneously warp caused by mechanical
action and high frequency normal vibration on disc. Vibration
mode of the pin rod was bent-based, supplemented by
torsional vibration, and had pure sliding limit cycle. The
distribution had periodic
characteristic, and the normal and friction force influenced

contact pressure variation
the frequency. There existed simultaneously feed-in and feed-

out energy in the system, and the feed-in energy which was
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dominant in the system caused friction squeal.

Key words: pin-on-disc system; frictional squeal; transient
dynamic; complex modes; contact state; feed-in energy
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Fig.1 Pin-on-disc system

B 2 S RE-5H ARG 9 1 TR 77 im0 B e L .
Bt} e SR AR - SRAF I £ P 4, (TR
a2 SRR ).
1.2 E-HRGHRTHEE

B BRI © BEERRIADRL 15
[ ¥, A5 R EEHB R R © il ShB MR A A 2
(] B EE R AR BOR B B © BR324
P-4 5 @ A5 I8 st A IR B AR k.

1 2 3456 7

1—Hizh#k; 2—4R8; 3—FMH; 4—JEMR; 5— Mk, 6—H#E;
MBI TR ; 8—V Bgk; 9—IREE
2 FEEEAMBEE

Fig.2 Normal force loading device
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Fig.3 FE model of pin-on-disc system
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Tab.1 Material properties of each component
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Tab.2 Comparison of calculation results and test results of disc modal characteristics
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Tab.3 Connections among system components
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Fig.4 Set-up of system boundary conditions
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Fig.6 Arrangements of three-direction force

sensor and sound meter
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