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Abstract; Aiming at the problem of vibration noise caused by inertia force and inertia moment during the vibration
process of sewing machine, the vibration isolation performance of rubber pad for stretching sewing machine was
optimized. The effect of rubber pad on the vibration of sewing machine was analyzed by vibration theory, the finite
element model for calculating the stiffness of rubber pad was established, and the stiffness of existing rubber pad was
evaluated. On this basis, the multi-body dynamic model of the whole machine was established, and the vibration
displacement of the needle plate was calculated and compared with the measured results to verify the reliability of the
model. Selection model based on the stiffness of the rubber mat as test factors, using the orthogonal experiment method
to complete the rubber pad stiffness optimization design. Through the simulation optimization needle plate vibration
displacement value was reduced by 11.7% , shows that the rubber pad stiffness optimization can improve the machine
vibration performance . The scheme does not need to make any change to the internal structure for the machine. It has

strong practicability and can be used as an auxiliary scheme to improve the vibration performance of the whole machine.
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Figure 1  Simplified vibration model of
tension sewing machine
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Figure 2 Stretch sewing machine M

complete three-dimensional model
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Figure 3  Finite element model for

stiffness calculation of rubber pad
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Figure 4 Loading force-deformation curve
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Figure 5 Multibody dynamic model of

stretch sewing machine M
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Figure 6 Vibration displacement curve of needle

plate changes with time before optimization
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Table 1

vibration displacement at needle plate

Peak-to-peak test results of
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Table 3 Orthogonal test scheme and simulation results
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Table 2 Rubber pad stiffness optimization

orthogonal test factor level

R/ (N - mm™")
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et 1 Bl 2 Wl 3 Bl 4
1 80 80 80 80
2 100 100 100 100
3 120 120 120 120
4 140 140 140 140
5 160 160 160 160

R KA MR
' 2 A HZ B HZ C HZD i/ pm
1 1 1 1 1 217.6
2 1 2 2 2 218.8
3 1 3 3 3 226.0
4 1 4 4 4 225.2
5 1 5 5 5 213.6
6 2 1 2 3 225.6
7 2 2 3 4 223.6
8 2 3 4 5 214.8
9 2 4 5 1 198.8
10 2 5 1 2 197.6
11 3 1 3 5 224.0
12 3 2 4 1 200.8
13 3 3 5 2 202.0
14 3 4 1 3 198.2
15 3 5 2 4 202.8
16 4 1 4 2 205.2
17 4 2 5 3 204.4
18 4 3 1 4 201.6
19 4 4 2 5 208. 4
20 4 5 3 1 198.6
21 5 1 5 4 205.6
22 5 2 1 5 204.0
23 5 3 2 1 211.6
24 5 4 3 2 241.0
25 5 5 4 3 204.8
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Table 4 Range analysis of orthogonal test results

Jm

HE WED M2 9E3 E4 WES W=
A 220.24  212.08 205.56 205.44 213.40 14.80
B 21560 210.32 211.20 217.32 203.99 13.33
C  203.48 213.44 218.44 210.16 204.88 14.96
D 203.28 213.92 211.80 211.76 214.72 11.44
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Figure 7 Curve of vibration displacement at
needle plate changes with time before and

after optimization
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