B39EH 1] Vol39No.l IR AR (F R FFERR)
2018 4 1 H Jan. 2017 Journal of Jinggangshan University (Natural Science) 72

XEHRS: 1674-8085(2018)01-0072-06
“RBIRNRIDE RIS R E

IR A, ITRE R

CLBUTRER AN SRS TR B, B JET51 241000)

& E. LN T BRRE 40 AT 2R S BORT BRIV AR I B FT [), AELRAT DR L ) S 110K Bl R & A
GINT WP, BT IEEDR, BT EMRRITErE. Hik, AR T A 8)m =
B N TR ) T R S\ TU IR SN R GG AT BT R, PN 14 = A B TE RS RS, il )
BT AR AN BT T R R . WA R, — RRaa A 1 IR S 2R S e A 0 ) 4 B 2 m RS IR A
FECEC IR AT, $2 BV ZEAT SR A4S G e 1k

XEEIR: 4 e RIGIKsh RS PbE, ek

HPESES: THI28 XERFRIZED: A DOI:10.3969/j.issn.1674-8085.2018.01.015

DESIGN AND SIMULATION OF TWO-STAGE REDUCTION WHEEL
DRIVE SYSTEM

"SHI Pei-lei, SHI Pei-cheng

(College of Mechanical and Automotive Engineering, Anhui Polytechnic University, Wuhu, Anhui 241000, China)

Abstract: Distributed driving, mainly characterized by electric wheels, has become the main research
direction of new energy vehicles. But motor and reducer are integrated to the wheels drive system which has
reduction mechanism, the unsprung mass is obviously increased. The vehicle maneuverability is deteriorated.
Therefore, a structure scheme of the two-stage reduction wheel drive system that transfers the unsprung mass to
the sprung mass was proposed. A 1/4 vehicle three degrees of freedom vertical vibration system model was
established. Furthermore, the validity of design scheme was proved by simulation analysis. The results show
that the two-stage reduction wheel drive system can effectively suppress the vertical vibration, reduce the tire
dynamic load and improve vehicle.

Key words: vehicle; vibration; wheel drive system; ride comfort; ground adhesion

= M, A RFIE P AR — B, AR SO
0 515 P 7 L A — P
R IR R A B A PR RSB, IO, BRILH SR
BEI . F I B e ok PAALEE, SEHA TR AR R el
TR, FTEERRT . R N ‘

GRS, SR, mEy | VA RIAREN RERI G

BN T BRI RS, 5 SR T 5

Wk e 2017-05-22; & [RIH I 2017-08-02
REWH: BRARFHFIETE (51575001); 2HEE RIS E (160420902158)
EH RN MR A993), W, woNw N, WA, EEMFE BSR4 W5 (E-mail:15395348977@163.com);
IR R(1976-), 55, RN, #3%Z, Wit FEENFHRERS8) )5 5{(E-mail:shipeicheng@ahpu.edu.com).



H LKA AR (A AR R) 73

PUAT 1R 5 T K 50 28 8 45 K — i g B 3l L AL
L5 I A S OB RS TR, L th A ik
TERCBE, 1 PR s — R R
E s /IR AP 1 TN 1 7SN i ey
AR AL L S R R T AR Bk, AR
gk, wRAMNRR, HEMERR BT
RN URAT R A &, A9 AR SRR
s AR RAT R E AT G T o IX BTt
[l BN T FC 2R R, X LA PE R PR T
SR, LA LB 4. Bk, PUEss.

oyl IR

G
TR A

HAL

K1 B REIL K BN 2R e 4 e s B

Fig.1 Structure of existing wheel-edge drive system
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Fig.2 Structure principle of two-stage reduction wheel-edge
driving system
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Fig.4 1/4 vibration model with three degree of freedom
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Table 1 Categorization of road surface
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Fig.7a 1/4 vertical vibration simulation model of existing wheel-edge drive system
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Fig.7a 1/4 vertical vibration simulation model of two-stage reduction wheel-edge drive system
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Fig.10 Variation of wheel vertical speed Fig.11 Variation of car-body vertical speed
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Fig.12 Variation of car-body vertical acceleration Fig.13 Variations of vertical displacements of wheel hub and

motor in two-stage reduction drive system
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