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Development of Motor-Integrated ECU
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Energy saving that shows consideration for the environment and smaller vehicle components for
expansion of vehicle interior space are needed. Therefore, for motors and ECU (Electric Control Unit)
used in an electric power steering, not only reduction in size and weight but higher efficiency are
required. For this purpose, motors and ECU which conventionally were mounted separately have been
integrated. Here development results of motor integrated ECU are introduced.
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3pggod

31 0000 ECUODOO
goboboooooboobobobobooooogo
oo0ooooogoooEeECUDOOOOOOOOOOO
goboobobooboobobooboooboon
gogoooobooboooobuooboobbooobg
O00OD0OD0DODOECUDDOOOOMOS FETOODODO
gobobooobooboobbooboobboobo
gogbobooobooboobobgooboobboobo
gooboboboboooooboobooboboo

JTEKT ENGINEERING JOURNAL No. 1010 (2012)



EPSOO00O000O0 ECUDODOO

JTEKT

31100000 ecuboogooooonoo

D000 ECUDDODODODOODOOOO ECUOO
ooobooooobooooooooooobooooboboooon
cooboboooobooooooooooooooboboooo
oobooooobooboobooooooobooboooooon
coobobooooooooooooobooooboboooon
cooboocoobooooooooooOooOooobooboooon
oooooooooooooooooooooooO
00000000ooooo0O000 ECUDOOOOOO
cooboboooboooooooooooooobooooo
o0
ooooo
oooooo

oooooo

oooooo

ooo
oooo
gooo

oo

O0ooooo ooobo eECUOOO
Structure of motor-integrated ECU

31200000 ecubgooogogn

goboooobooboobobooboboooboon
OODOECUDOODOOOOOODOOOOOODOOO
gobooboobbooboobombooboooboo
goooooooooooooooooboobobbobo
ECUO0OD0O0OU0DODOO0O0ODOOOODDOOODOOO
gobooboobbobobooboobbooboo
O00000o0ooooDoooooDECUDOODOO
gboooooobooboboboooooobooogooo
good

ooooooooooo

il ]

AN
goooooooo O00OO0ODOOOOO

gooooooooon
Stress relief at jointed part

JTEKT ENGINEERING JOURNAL No. 1010 (2012)

goboobbooboobobooboooboon
oooooooooooooeECUOOOOOODOOO
go00o0o0oooooDoooDoooDoooDLOoOOO
goobobobooooooood

gobooobbooboobbooboobboon
00oo0oooooo 20000000000 ooog
gooboboboooooobooboboboboo
00050000 0oooooooooom

gooooooooooooooooo

goooobooooo

oooooo

oooooo

00
.'-/‘-

Rl
DDDDDDD:
~ |

- oooo
S ———

0-0000000D

ooooo

00 000000000
0ooooooo

goodoooooooooooooono
Elect of stress reduction at jointed part and
life estimation

3.20ECU
32i10ecundoooooooboogon

Oo00Oooo0 ECUDODOODOOOOOOOOO
gobooobooooooooobooooobooooono
gooo

coooooooboooboooboboooboooo
gobooobooooooooobooOoooboOoooo
000 ECUOO00OOOODOOODODO ECUDODO
gobooomoooboooooooooooooonn
ooooopo0oooo ECUDOOOOOOOOOOO
gobooobooooooooooboooooooooon
goboooooooooooobodm

cooooooooooooooogoogooD 10
goboooobobobooooobooboooooobooon
gboboooobooooooooobooooooooDo
OO0ODECUDOO0OOOOOODOODOOODOOODOO
goooooobooobboooboobobooooon
2000 000000000000

35



EPSOO0O0O0O0O0O0 ECUDODOO

oo

goooooooo
Result of temperature verification

000020%0

]

oo

oooo ooo

gooooooooooboooon
Weight reduction of specialized heatsink

3220eCcub0gooooobobooooobo

goboooboboobboobobooboboooboon
goobooboobobooboobboobobooboo
gobooboobbooboobooobobooboo
gobooboobboobooboobbooboo

goom

oboboboooooooboobobobo

obooooboobooooboobboooboboooog
gooooooooooooobobobobooobobooooog
goooogoomoooooooooooobooooo

gboboboooooboobobobobooooon
gbooooogobobobobooooooogog
goooobooboboboboboooooooooooooo
gobooboobbooboobooobobooboo
goboobooood

oooooooooo

ogoooooood
Configuration of bus bar

36

330000
3.3.1000

ooooooooooobocoooboooboooo
gbobooomoobooboobobobooobobooon
goboooboooooooooooooooooono
450 000000000 00O000O0000000O
gbooboooocooooobobooooOoobooooon
gobooobooooboooo

cooooooooooboooboboooboooo
gobooobooooooooooooooooooon
gobooobooooooooobooooboooooDo
goboooboooooooooboooobooooDo
gbobooooooooooooboooooboooooDo
gboboooboooooooooobooooooooono
gboboooboooooooooobooooooOooono
gobooobooooooooobooooooooono
gobooobooooooooooboooooboOooono
goboooboooooooooooOooooOooonon
goboooooooooooobooooood

cooooooooooboocooboboooboooo
oobooobooooooooobooooboooooDo
gobooooooooobobooobo0omsa3.300

VHREEEE

ooooo

ooooooao

ogooooooo
Cross section of magnet

100 |-

| SR ooo

gooooood

ooo ooo

godoooooooboooooboooooboooon
Reduction of cogging torque by improvement in
positional accuracy of magnet

JTEKT ENGINEERING JOURNAL No. 1010 (2012)



EPSOO00O000O0 ECUDODOO

JTEKT

3320000000

Ooo0ooooOoooooooooooooo 200
cooooooooboooobbo1moboooboooboon
coobobooobooooobooooooooooboboooon
050 00000000oo0ooooooooalomO
coobooooooooooooooOooooobooboooon
0 3nOn=10305...... gboooooobooooobooo
cooboboooboooooooooooOooobooboooo
coobobooooooooooooooooobooooo
oooooooss330Mm

100 —

oooo

50

ooo ooo

gio0oooooobooooo
Coil slot and space factor

333000000000

ooooooooooobooooooobooooo
goobooooboooooooooooooooooo
oooboooooboooooobooooobooooobboooon

O00D0O0OD0OO3nDO2003n0 400Nn=10305

...... goboooooooooboooobooooooo
coobooooboooooooooooooobooboooo

oobooobooooooboooooboobOOoboboooooon

goboooboooooooooooooooooon
gobooooooooomoooooooooooDo
goboooooooooboooobbooooooo

cooooooobooooboocoboooooobooooo
goboooboooooooobooboOoobbi1a0000n
gobooobooooooooobooooooooono
goboooboooomoilzmoooooogoooo
gobooobooooooooobooooobooooono
gboboooooooboooboooobooooooonn
gobooobooooooooooboooooooooon
gobooooooooooooooooooooon
goooooooogoooopoooo3oooood
goboooismgoooooobooooooooono
gobooooooooooooboooooboooDo
gbobooooooooooooboooooooono
gbobooobooooooooobooooooooono
gooo

01100000000000go
Simulation of magnetic field analysis

goboooobooboooo
Relationship between wire connection and coil wire diameter

goooo
[ —
goooooooboogo
oooo ooooooooooo oooooooodoo oooooooogoad
ooooo
ooo ;f/g&%\
oooooo 1 0.76 0.70 0.54
oooooo 1 170 2.00 3.50

JTEKT ENGINEERING JOURNAL No. 1010 (2012)

37



JTEKT

EPSOO0O0O0O0O0O0 ECUDODOO

oooooo

roog

ooooooo
oooooo

ooooooo

0.40 0.60 0.80 1.00 1.20 1.40

goooooooooboooooo

0120000000 0000000000
Relationship between slot opening and
torque fluctuation

BN O0J0000000oood

3 —e—[0oooono

ooooooooo
oooooo

0.21 0.26 0.32 0.4

oooooooooooon

e ~ 0000
0oo oo
oo

oo

01300dboboooboobooooon
Relationship between magnet shape and
induced voltage distortion

4004

ooboooooooobooooboooooboooon
gopoooooOooOooooOooooooOoDOoO ECU
cooobobooooboooooooooooOooobooboooon
0000014 00000000000 EBCUDDOOO
OoooOoo0o0oO00O0O00 30%IO00 3%%0000
000 10%o0oo00ooooo

ooo ooo gooo

100 100 100
O [}
O O

oooo

0 0 0
oo0o ooo oo0 ooo oo0 ooo

O1o00oooooooooon
Elect of smaller size, lighter weight and higher ellciency

38

500004

EPSOO000OO0OO0O0ODOOOOOODODODOOO
0oooooooooooooooooooog ECU
gbobooobooooooooobooooooooono
gobooobooooooooobooooooooono
gobooobooooooooobooOooooooonon
gbobooobooooooooooocOooobooOooono
gobodooboboooboooboooo

gogo

00000 O0O0JTEKT ENGINEERING JOURNALO no.
10091 20111901

goooO0o0o0o0o0oooooooooOo0OO0oooOoooooo
O0O0JTEKT ENGINEERING JOURNAL, no. 1003
020070850

oooooOooooooooUoooooooOooooooo
O0O0000O0Q0OoOo0OoooOogJTeEKT
ENGINEERING JOURNALDOnNo. 1006 20090490

godg

oooo™
T. TANINAGA

oooo”
T. NIWA

oooo’
S. KOIKE

" 00000000000 l100000
" DOoO000oOooooooooon

JTEKT ENGINEERING JOURNAL No. 1010 (2012)



