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Backlash Adjustment Mechanism for Reduction Gear of Electric Power Steering System

OOO0O0O0T. SUGIURA

An electric power steering (hereinafter referred to as EPS) system, which was first installed on a
subcompact car, has been widely adopted even for a medium duty car. Accordingly, requirements for
quietness and good steering feel of EPS system have become more and more severe every year.

Especially, reduction gear, a core mechanism in EPS system, which operates for decelerating the
motor speed in favor of assist torque, has sometimes generated a rattling noise when car is driven on a
rough road, thus adversely affecting a driver's high-grade comfort, and then some solution for this noise
has become essential. In order to response this request, a new backlash adjustment mechanism as
described herein has been developed for the reduction gear, which can be comprised in a conventional

packaging.

Key Words: reduction gear, worm gear, electric power steering, rattle noise
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Conventional structure of reduction gears

220000000000D00000

ooooooooooobooooboboomoooon

O0000o0ooooooooAdO0ODDOODOOOOn
gobooboobbobobooboobbooboo
gboooooobooboboboboooooogoo
gboooooobooboboboboooooogoog
gboooooobooboboboboooooogooo
gboooooobooboboboboooooogooo
gboooooobooboboboboooooogooo
gbooooogobobobobooooooogoo
gobooboobobobobooboboobobooboo
gobooboobbooboobboobobooboo
gobooboobbooboobboobobooboo
gobooboobbobobooboobbooboo
gobooboobbobobooboobbooboo
oo

SN=ZTY Y

27T

Yr—LTv Tk

| 772

X=A

H3 SEREEKS

Backlash adjustment mechanism

'

74

oy MERCIE
2TYTH
[AXs

INRT) T T — L
| (&I +—LKA =l
LU E S

M4 XTUZTHEMIFIRE

State of spring as assembled

gboodoogoogdo

31000000
goboobboobuoobbooboooboon
gogboobooobooboobobooboobboobg
gogbobooobooboobbooboobboobd
gooboboboooooooobooboboboo
gooboboboboooooooboobobobooo
gooboboboooooooobobobobooo
gooboboboooooooboobobobooboo
goobobobooooooooboboboobooo
goobobobooooooobooboboboobooo
gobobooobooboooobooboobbooobg
goboobooobooboooobobooboobobooobg
gogoooobooboooobuooboobbooobg
gogboobooobooboobobooboobboobg
gogbobooobooboobbooboobboobd
gogbobooobooboobbooboobboobd
gooboboboboooooooboobobobooo
goobobobooooooooboboboboo
gooboboboooooooobooboboboo
gooboboboooooooobobobooboo
goobobobooooooobooboboboobooo
goobobobooooooobooboboboobooo
000000000000 2000000000000
gogbooooboobooobobooboobbooobg
gobobooobooboooobobooboobbooobog
gogboobooobooboobobooboobboobdg
goboobooobooboobboon

JTEKT Engineering Journal No. 1001 (2006)



gooooooboooooepsoOogonoooonOO

JTEKT

5 RTUVIEEAEE

Method of measuring spring load

27 2 JHREEENM

KA ML URE SIEfE ML URS
| DIERE DIERE

WE

®e XTUVIEE - Bkt

Load-displacement characteristics of spring

32000000000

gboboooooobooboboboboooogo
gobooboobbobobooboobobooboo
goodooobbobbbbobobboooooooboobooo
ggooooboboobombbbooodooooooo o
gobooboobbobobooboobbooboo
gobooboobbobbooboobbooboo
gobooboobbobbooboobbooboo
gboooooooobobobooboooobooogooo
gboboooooboobooboobobobooogooo
gboooooobooboboboooooobooogooo
gboooooobooboboboooooooogoo
gbooooooobooboboboooooooogoo
gbooooooboobobobooooooogobo
gobooboobboboboobboobobooboo
gobooboobbobbooboobbooboo
gobooboobbobobooboobbooboo
gobooboobbobobooboobbooboo
gobooboobbobobooboobbooboo
gboooooobooboboboo

JTEKT Engineering Journal No. 1001 (2006)

N
oy )™
U A~

RS

goooooooooooo
Design of rubber spring

doodgoogoognd

coooooooboooobooooooobooooo
oopbooooooooDo

4100000000

oooobooooobooboooboooboooooboooo
gbobooobooooooooobooooooooono
goboooobooooooooobooooooOooono
gobooobooooooooobooooooOooono
g

20 0 20 40 60 80
BE, C
8 RELEIIEE

Rattle noise and temperature

<

g [ \\\__\\ ...................... 1
50

O b y

30

=

& — fekpE ||

S — RIRERE

tﬂ'ﬂ T

®

42000000000

P-EPSOOO000O0O0O0ODOOODOOODOOOO
goboooboooooooooboooobooooono
goboooboooooooooobooooooooonon
gobooobooooooooooboooooooooon
goboooooooooooobooooooooDo
goboooooooooooobbooooooo

75



JTEKT

ooooooobooooboepsobooooooboOd

] — feskieE =
| — SRR

E& hL7, N+m

|
1.0 ]
|
\

-20 0 20 40 60 80 100
BE,C

9 REE&[EER LY

Temperature vs. rotational torque

43000000000000

‘000000000000 000oDi1o000O0O0n
gobooboobbobobooboobobooboo
goobooboobbobobooboobbooboo
gobooboobboobooboobbooboo
gobooboobbobobooboobbooboo
gobooboooo

— A
— SE RS
} //

WiT5E, dB (A)

Ny TT9y, 5

E10 \woSvIEwmiTes
Backlash vs. rattle noise

440000000000000

ooboobobodoobooooooooi1a00000
cooboboooboooooooooooooobooOooon
goooboooooooooboooooooomauon
oooboooobooooooooooooooboboooon
ooooooooooooboooo

— fERHEE

— OIS
1S
z \
SN\
SN
= 10 |
2 1 0 1 2 3 4 5 6 7

Ny TZ92, &

E11 N\woSvy&mEn Ly

Backlash vs. rotational torque

gboodgoodgd

oooooooobooooboooboboooboooo
oooooooooooooooooon P-EPSOO
gboboooboooooooooooooooOooono
goboooboooooooooobooooooooono
gobobiz20000

cbooobooobOoooooobocboooboooo
gbobooobooooooooooocooooooonon
goboooboooooooooooooobooooonon
goboooooOooooooobooOooooooDo
goboooboooooooooboooobooooDo
goboooboooooooooboooooooDo
gobooobooooooogoon

BREDIN Y 7Ty
2 1 0 1t 2 3 4 5 & 7
I T T T T T T 1
=il - WERD AR OEEE
#ﬁiﬂ‘ﬁﬂéﬁ%ﬁ%"rg @%%E#Eﬁﬁl

s 2 SR A & BR S U mmErosmit
(FU 5 a /) EMEE (WITBE)
= ] | |

! N Sl
1 N S~

/ \ ~.

@12 SRR

Example of actual usage

‘00000000000 000000000000000000000000000000000000000000000000000
goooooooooooooobooooooooOo0ooooOooooOooooobooooobOoo

76

JTEKT Engineering Journal No. 1001 (2006)



gooooooboooooepsoOogonoooonOO JTEKT

goodgo

EPSOOO00O0OOOOOO0ODOOOODOODDOOO
ooooboooooboooooooooooboooobboooo
coobobooobooooooooooooooboboooo
cooboooooboooooooooobooooboboooo
cooboboooooooooOoooOooOooooobooboooon
coooboboooooooooooOooOoboOooobooboooon
coobobooobooooooooboooOooobooboooo
cooboboooboooooooooooooobooooo
od

god

oooo’
T. SUGIURA

" 000000000000 10000000

JTEKT Engineering Journal No. 1001 (2006) 77



