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Vibration and noise characteristics base on timing silent chain
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Abstract: Based on the special working condition requirements of hybrid electric vehicles, this thesis
conducted a study on the vibration and noise characteristics of the timing silent chain system (TSCS)
based on the structural design of the TSCS. The dynamics characteristics of the TSCS were analyzed and
the boundary conditions required for vibration analysis were obtained by establishing the dynamics model
of the TSCS, and based on the finite element analysis method, the vibration of the TSCS was studied
through modal analysis and frequency response analysis, at the same time, using the vibration
characteristics of the TSCS as input conditions, the acoustic boundary element simulation analysis of the

TSCS was carried out, and the acoustic pressure—frequency response curve and the distribution of noise
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were studied. The analysis results show the excellent vibration and noise characteristics of the TSCS,

and the analysis method will provide a reference for the vibration and noise reduction work of hybrid

electric vehicles.

Key words: mechanical design; hybrid electric; timing silent chain system; vibration and noise; dynamics

characteristics; frequency response analysis; acoustic boundary element simulation analysis
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Fig.1 Multi-body dynamics model
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Fig.2 Movement trajectory of chain at different speeds
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Table 1 Material properties of each component

£ BB P /M Pa Jiti g 58 & /M Pa TR EE SRR /MPa W/ (kgem *)
HEAR 50CrVA 1274 1127 0.285 2.1X10° 7.85X10°
Rl 20CrMnMo 1175 885 0.285 2.1X10° 7.85X10°
R 40Cr 980 785 0.285 2.1X10° 7.85X10°
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Fig. 8 Finite element model
N i e ] ZF &
0 20T 12 T Y BE R 1 AT AT TR B9 BAZNMER

J B REAS AT L 45 R & 10 FE 11 R . Fig. 9 Results of statics analysis
10 Jo 40 BT 15 BV A AR A R gy gy 1 O PTRVER S REAR S BTN, 1L

SR TL~15 R A . MARBI T LA o pe st eor A EEERIEER Y e /h . S
HEE R A ENE R REMN SN LI 9 545,29 Ha A8 fe K, 1 A I A R 1 L 4R &
B 25 BB B A AR B i A e AR R R, O A A S O™ E AR 10 G e 45 A 0l B AR 4
IR BT AR AR IR Ay AN R A R AL FEMOIR R TAE,

B S B SR
0.89 Hz 54.07 Hz 7 96.09 Hz 107.46 Hz
1 i i i
664 38013 10242 100230
3373 48843 8333 83.733
44.5 .ﬁ66 68282 68.9%
337 297307 S121T 302
i P i i
0.00 0.0000 0.088 0.050
() 1B (b)2Br (e)5Kr
pES PR LS gk LIES
439.92 Hz 445.78 Hz 54529 Hz 623.60 Hz 632.72 Hz
: [49:0¢0 3k 7 14
ﬁéﬁg 111180 ?§§§§§ ﬁ’égg ﬁ%l]g
98.180 932‘193 134:370 131.970 132100
eh4i8 £33k [a5:646 §70830 445630
49.090 47.647 77287 8Lofs 66.048
ey e Pl 31001 3507
%06 0000 02000 81600° 0:600
(H11Br (2)12Hr (h)13BY (i) 148y ()L5Hr

E10 #HESIRE

Fig. 10 Partial mode vibration pattern
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