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Prediction Technology for Vibration at Takeoff and Acceleration in AWD Vehicle Fitted with CVT
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ABSTRACT

A vibration prediction technology for the early
examination of noise and vibration performance at
development stages prior to the manufacture of a
prototype vehicle has been developed. CVT belt
resonance and differential rotation and the fluctuation
component in the rear differential clutch were modeled
and incorporated in a multi-body analysis model for
use in noise and vibration performance design in
vehicle development. The torsional vibration transfer
characteristic of the CVT belt and the rear differential
clutch vary in response to driving conditions in driving
scenarios involving vehicle takeoff and acceleration.
Parameters to be applied in the model are therefore
identified in unit tests of the CVT and all-wheel
drive system, which are developed in advance of the
vehicle body. The developed technology is effective
in performance design at development stages prior to
the manufacture of a prototype vehicle, and reduces
the man-hours involved in repeating performance
validation using actual vehicle tests.
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Fig. 1 Vehicle multi-body simulation model
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Fig. 2 Transfer mechanism
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takeoff and acceleration



CVT & 4 &mBRENEE O FENERF D IRE) T B4R AMT

AW, 72 P08 T 2 — 2%, FEHEOMHHER A
5 Table 2 D&PHE L 7=,
WIZ, 787 A = ZREIEFHEEFERICOWTHHAT 3.
FATT 2 MR K D AESREEO T XF Y v 7 M,
COMEEATI ML OFEICEL T 2T Y & A &£
D AT UYL STHEL BT X LF—HHKIL, V3
4V MERRT Y IO U w S BRI T 4 O L F
A 6N, WERMZE BUEMRITIC RN T 2 DRSS Ttk
W, FIZT, FuRI Y 7 P OWERKRIEEAHBE L
T, 77 v FOEDELMEE L IKAETOEHI% Fig. 9 DRl
iC TR/ Bue 2%, BNEKE T 2 b
ICTHML 727 a5y % 7 F OREIEGESE & LT, WER
BOREA BTk -7 WERKOREMRE Fig. 1012
™YL &E, RDU 2 5 v FHoEFIALIE, X (2)THZ
B, BRI &G F S OBIEE R, # KL T B
WIZ, RDU OEBMRBEIEZ HINE LTo 7 v F Oz
AT O IRBE T ORI % Fig. 9 OBRRHIZ TH T 4 - 7=
S Lo OfnER, LVFA REEETEHAIL 26k D
BYPEBR R p 2 CTERBIL, Lo BB ORI ZE MR
12 & 5 TEAT 2 BIEBREE TR du,/dV & EF L 7z
FHDTT X7 Y r 7 b EEGEEL S 2 BB K E LT
BRI 2 B E R B B RV duy/dV B8 T A — &

Absorption
Input torque fluctuation dynamometer
Drive shaft

Drive ’
»-dynamometer | - -

Clutch condition is

controlled by ECU Absorption
dynamometer

Fig. 9 AWD unit test of torsional vibration

| | — Test
— Calculation

[ ]
J 108

Resonance peak
i~
N

Transfer function [dB]

50 100 150
Frequency [Hz]

Fig. 10  Simulation results for transfer function of
torque fluctuation without clutch differential
rotation

Table 2 AWD unit test parameters

Input rotation speed 500 to 2000 rpm

Input torque 50 to 150 Nm
Torque fluctuation amplitude 10 to 80 Nm
Differential rotation speed 0't0 20 rpm
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