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Frame Flexibility’s Effect on Ride Comfort of Heavy-duty Truck
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Abstract

It takes a new-type heavy-duty truck as study object. Vehicle multi-body model and rigid-flexible
coupling model with flexible frame were built with FEA method and virtual prototype technology. These
models with full loads were simulated in the case of B-road and weighted acceleration mean square root of
the driver’s seat floor of cab, suspension dynamic deflection and tire dynamic load were analyzed with
different flexible frame, at the same time, these models with full load were simulated in steady-state
characteristic test, it was studied that under-steer characteristic was influenced by different frame
flexibility, and vehicle road tests of ride comfort and steady-state characteristic were implemented. The
result showed that simulation results with flexible frame were closer to the experimental results than the
ones with rigid frame. With low-order natural vibration frequencies of frame increasing, weighted
acceleration mean square root of the driver’ s seat floor of cab, suspension dynamic deflection and
dynamic tire load became better, that is, vehicle ride comfort was improved. Simultaneously, enhancing
stiffness of frame properly could change vehicle under-steer characteristic for the better. Consequently,
when the frame was designed, enhancing frame stiffness properly or increasing low-order natural vibration
frequencies of frame were very helpful to improve ride comfort of heavy-duty trucks.
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Tab.1 Comparison for simulation and test

frequencies of frame

PRTEME FORMNRKE xR

%4 Bk

/Hz /Hz /%
1 — B 8.778 8.955 2.02
2 — B ) S 13.22 12. 83 2.95
3 — Byt ) 25 26.35 24.29 7.82
4 R A 34.13 32. 66 4.31
5 ZBiril % 38.29 37.21 2.83
6 JRTRBLS 47.13 49.99 6. 06
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Tab.2 Modified frame frequencies Hz
E/GPa
Bk

50 210 1000
— B A% 4.28 8.778 20. 12
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Fig.5 Mean square root spectrum of longitudinal

acceleration on driver’ s seat floor of cab
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Fig.6 Mean square root spectrum of lateral

acceleration on driver’ s seat floor of cab
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acceleration on driver’ s seat floor of cab
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Fig.9 Lateral weighted acceleration RMS vs speed
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Tab.3 Total weighted acceleration RMS m/s’

E= E= E=
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/km-h™' /mes™? KIBEHRS RIBAHEA  WIBHRS A5
HRAY H Y i)

30 0.257  0.493 0. 220 0.148  0.149

40 0.343  0.385 0.313 0.196  0.196

50 0.317  0.537 0. 391 0.274  0.273
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70 0.389  0.611 0. 429 0.328  0.326

80 0.559  0.701 0. 501 0.401  0.383

3.2 BEDRESW
VLN 60 km/h SRy ], %2 2 i B 4L Bl e
HEAT 30T A5 S WIS | sl AR R i s 42 28
AR I W RS S A AL Bt 2 ] 11 e, A
WAl DI G2 RBOR BB R B
55 --- E=SOGPaMIBERECHIE (i UM,
----- E=210GPa FZEt (- BIALS o I 26

20— E=1000GPa MIBHL & HAL DT AL ¢
— WL 1) T % i
1\4‘ )

B /mm
<

-20¢ i
B S S S S S A
/s
KT AR 2R be R FUh £
Fig. 11 Front suspension dynamic deflection
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Tab.4 Front suspension dynamic deflection mm
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80 7.21 4.12 4.05 4.04
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