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Modeling and analysis of transmission efficiency of high-speed wheel
speed reducer for electric vehicles

WEI Changxu' . SONG Chaosheng' . ZHU Caichao' . TAN Cong' . GUO Wanlong®
(1. State Key Laboratory of Mechanical Transmissions, Chongqing University, Chongqing 400044,
P.R.China; 2. Hangzhou Advance Gearbox Group Co., Ltd., Hangzhou 311203, P.R.China)

Abstract: Taking the high-speed wheel reducer of an electric vehicle as the research object, the systematic
efficiency model of the reducer was established considering the gear meshing loss, oil mixing loss, windage
loss, bearing loss and other factors. Then, the influence of different operating parameters and design
parameters on the various losses and total efficiency of the reducer were investigated. The results show that
the system efficiency decreases with the increase of operating parameters of rotating speed, torque, friction
coefficient, tooth height and kinematic viscosity. And the rotating speed, torque, and friction coefficient
have an obvious influence on the systematic efficiency. But the tooth height multiple and kinematic viscosity
have unsubstantial influence on the systematic efficiency. The increase of the pinion teeth number and
normal module tends to increase the systematic efficiency first, and then decrease it. The increase of the
helix angle can significantly increase the systematic efficiency.

Keywords: electric vehicles;helical gear;power transmission;efficiency; power loss

Yr#s B #A:2018-11-01

ESWH HZEARPAEE DA (51775061) 5 H KT I A5 7 UF 72 712 (CSTC2016JCYJA0415) , H KT )5
BHIFIE 575 5 B (Xm2016004) , o e i BERE A 55 2% (2018CDQYJIX0012)
Supported by Chongqing Research Program of Basic Research and Frontier Technology
(CSTC2016]JCYJA0415) , Postdoctoral Special Projects Funded of Chongqing (Xm2016004), National Natural
Science Foundation of China (51775061) and Fundamental Research Funds for the Central Universities
(2018CDQYJX0012).

EZEE AT BRIE1995—) . 55 L HE JROR 2 WL A5 A+ 2 EWF 5 D7 18] R 5 14 5 % 3y 0l 5 4R 1 23 Bt - (E-mail) 542146122
@qq.com,

BRAIEE: R A. B ERRKFRAZ. HELESW, EEHR T A EREZIWEEIR S 3 )%, (Ema

chaoshengsong(@hotmail.com,



2 TR K FFHR %42 %

T RE U A B4 e R AR K B AR G A LR SRR A A T B A B -2 - A e s R L. R A
o3 B S A1 B A% S BE R R L 5 R O R R B AP A B . T S LR B 3 R 2 N L R
FRES T AL G i IR 4 A R AR AL 3 R G D A5 (1 2 v 8 4 2 B A D R Ok o LR i L gl G
EREFETRAR » R TT Ji v o 4 20 s o i A% S A0 5 DR PR A B oA A R L

T ] P A0 2 0 1 R A B R R B AT T — SE RS . Shen 48T SE o X ke YA [R) A4 A5 T HE AT 1L
BRI T — 5 A R SRR B B[R] Iz 22 S 2 OR300 vk AN i 2 T A R A
92 505 Buerkle"™ i 1k 5250 19 7 12 0 45 1 S [a] 3 BE RS [R] 308 ¥ ol A 00 R 05 56 S 19 30 g 52k R A O 5
Yin“ AR AT IS T HL B VA % Bl 2R G 0 S BT E Tk R RS T e A LSO A A P R U AR T s O N T
LR BT 05 FLA5 o3BT 7 B4 1 050 48 25 S D) X 2 40 1R BB A S 00 5 Yang S50 H N7 T B A 48 45 R AR AL,
Mok g B B DR R AT S I T B R AW S RCRIT R AN SR A RORIETE 2 4R P AT X
A 5 B G 5 40 S 7R 0 SR A0 G B TRT AT 0 AT T B0 FL 0 2 e 0 D A R BRI B R I SR D

B LAE R Bl A v T A T U AR D T X R S T I A Y AR L RCR T S A i T SRR L AT
FE T IRH s BT S HOR 0 S H00 R B 52 e KA L R R A D0 AL BT BE BRI AR 4l

1 HEHERBBERIRITERE

1.1 fEhEE

SEH Bl 4 A O g R R e s e AL ARG IR 1 FroR . PR 1 RIS E 2 A AR
W APASFE RS 3 R 5S4 K A A H SR 0 ) L e A T R G R LS SR VR S iR . FHAE N = 3
N S 28k v Rl ARG 3 i S 00 Dk s 1 AR

B] B Tin
— 1 ﬁ 2 ——
D Q T

B g ——° B,

g 1" o
B, 12 i B, T

D H {i%sdish

T4

B1 ®BimESRENRERE
Fig. 1 Transmission system of the wheel reducer
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Table 1 Main gear design parameters
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Table 2 Working conditions for the wheel reducer
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Fig. 2 Flow chart for the power loss of the wheel reducer
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Fig. 3 The proportion for various parts of efficiency loss
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Fig. 6 Effect of kinematic viscosity on efficiency
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Fig. 7 Effect of Addendum coefficient on efficiency
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