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Abstract

As the usage of automobiles gradually increases, their comfort is increasingly valued, and the NVH
of automobiles has a significant impact on their comfort. As the only component that comes into con-
tact with the road surface, tires are closely related to the NVH of automobiles. This article proposes
a testing method for tire dynamic force transfer function based on the actual motion state of the tire.
Through studying the differences between tire dynamic force transfer function and static force trans-
fer function, the influencing factors of tire dynamic force transfer function, and the correlation between
tire dynamic force transfer function and vehicle NVH, it is shown that this method can more effectively
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help solve the problem of vehicle NVH.
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Figure 1. Static force transfer function test of tire
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Figure 2. Static force transfer function curve of tire
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Figure 3. Dynamic force transfer function test of tire
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Figure 4. Force curve of the tire after being stimulated
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Figure 5. Dynamic force transfer function curve of tire
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Table 1. Sample information
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Table 2. Test conditions
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T 1 580 2 SHehk 35RA 4 S lG 5 S A 6 SHeHR
230 kPa-5000 N- 230 kPa5000 N- 230 kPa-5000 N- 230 kPa-5000 N- 230 kPa-5000 N- 230 kPa-5000 N-

60 km/h 60 km/h 60 km/h 60 km/h 60 km/h 60 km/h
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gk
. 250 kPa-5000 N- 250 kPa-3000 N- 250 kPa-5000 N- 250 kPa-5000 N- 250 kPa-5000 N- 250 kPa-5000 N-
- 60 km/h 60 km/h 60 km/h 60 km/h 60 km/h 60 km/h
—. 270 kPa-5000 N- 270 kPa-5000 N- 270 kPa-5000 N- 270 kPa-5000 N- 270 kPa-5000 N- 270 kPa-5000 N-
- 60 km/h 60 km/h 60 km/h 60 km/h 60 km/h 60 km/h
Iy 290 kPa-5000 N- 290 kPa-5000 N- 290 kPa-5000 N- 290 kPa-5000 N- 290 kPa-5000 N- 290 kPa-5000 N-

60 km/h 60 km/h 60 km/h 60 km/h 60 km/h 60 km/h
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F 26 BT R SF 2 15 mm x 15 mm,  BEARES A4 20 min, FRBZIE N 23°C.
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Table 3. First-order frequency test data
< 3. —MrsnEn B

TH T H 155G 258k 3SR\ 48RRI S5S5RIE 6 5iMA

TS 15— M A A Hz 69.0 66.0 745 71.5 71.0 755
B A 1L — M AiEHz 61.8 62.2 68.2 67.9 66.4 70.3
B A AR E — I A Hz 70.0 67.0 75.0 725 720 76.5
O EE itk 63.0 63.9 70.3 69.5 68.7 72.1
- F S 1Ak — I A Hz 715 68.5 77.0 74.0 735 775
- BN ik — M e IHz 65.1 65.6 72.1 71.2 70.1 73.9

S TG 1% — M e IHz 725 70.0 775 755 75.0 78.0
8 A I L — M AiAe Hz 67.0 67.9 74.1 73.1 715 75.9

I BN BT LRI, S Hs—IR ET E S it R, HAUR AR K
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X R 245/45R19 e RRIEAT 4 PSR x 3 Bl x 8 MUl = A1t 96 A ALK, HpSE
537 230 kPa. 250 kPa. 270 kPa. 290 kPa, #fi7437ll-& 3000 N 5000 N\ 7000 N, 3# & 5352 20 km/h.
30 km/h. 40 km/h. 50 km/h. 60 km/h. 70 km/h. 80 km/h. 90 km/h. R EHE a4 4~7 Fiom.

ENMRIS AR PRI, M FEARUIRI, S EARIN T OB I 5, anl%] 6 s, AU I 30 52 eh
THEAG I BRI RS WU R B, BT DA IRIR I, ROEERECE I s FERRARET, o xR R T
Bih, w7 poR, B0 9 1 B N >30 km/h.
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Table 4. First-order frequency of dynamic force transfer at 230 kPa
7= 4. 230 kPa Taf7s R —MinE

L 20km/h  30km/h 40km/h 50km/h 60km/h 70km/h 80km/h 90 km/h
_i — iz
3000 N 72.8 72.1 71.6 713 70.8 70.5 70.0 69.5
5000 N 72.0 70.5 71.7 70.8 70.3 70.0 69.6 69.0
7000 N 64.6 69.5 70.7 71.2 69.5 69.3 69.0 68.4
Table 5. First-order frequency of dynamic force transfer at 250 kPa
% 5. 250 kPa T EIZS SR E—MIaER
O 20km/h  30km/h  40km/h  50km/h 60km/h 70km/h 80km/h 90 km/h
Rl M
3000 N 74.3 74.3 734 731 72.6 72.2 71.6 71.0
5000 N 73.2 72.2 73.8 72.4 72.1 717 71.2 70.8
7000 N 70.7 70.1 72.4 73.1 715 71.1 70.7 70.5
Table 6. First-order frequency of dynamic force transfer at 270 kPa
% 6. 270 kPa T EhZSNEE—MERER
W 20km/h  30km/h  40km/h  50km/h 60km/h 70km/h 80km/h 90 km/h
e — BRIz
3000 N 75.8 75.4 74.8 74.7 74.4 73.8 73.4 72.8
5000 N 74.4 73.8 75.5 74.2 73.9 73.6 73.1 72.4
7000 N 74.6 715 74.4 75.4 73.4 73.1 2.7 72.0
Table 7. First-order frequency of dynamic force transfer at 290 kPa
= 7. 290 kPa T EhZS R E—MERER
W 20km/h  30km/h  40km/h  50km/h 60km/h 70km/h 80km/h 90 km/h
Rl — Wi
3000 N 77.9 78.0 76.3 76.8 76.5 76.0 75.7 75.1
5000 N 75.7 75.2 77.4 76.0 75.9 75.5 75.2 74.7
7000 N 75.7 731 76.5 77.9 75.3 75.1 4.7 74.4
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Figure 6. Double-wave peak phenomenon
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Figure 7. No incentive phenomenon
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Figure 8. Vehicle NVH curve
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Figure 9. Dynamic force transfer function curve of real car tires
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