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Development of High-speed and High-precise Balancing Machine
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It has been necessary for small-sized and high-speed motor products used in automobiles, such as
the STARTER and the ALTERNATOR, that rotor unbalance is corrected precisely. That is because

rotor unbalance causes noise and vibration automobiles, becoming more intense at high speed

rotation.

We developed the balancing machine which adopted five original technologies in order to meet such

demands, and realized 2 times speedup and 2.5 times higher precision of unbalanced correction by

these technologies. This balancing machine contributes to downsizing and noise reduction in motor

products used in automobiles.

Key words[] Balancing machine, Waveform-trace measurement, Slip-less control, Starter

armature, Alternator rotor

i0gggo
oooboooobooooboooooooooog
0000000000 00D00000FigA0D00O0
coobooooboooobooooooooooooo
coboboooobobooboobooooooooooooo
coboboooobobooboobooooooooooooo
coobooooboobobooooboooooooon
cooooooboooboboooobooooooooo
cooooooboooboboooobooooooooo
cooooooboooobooooooooooooo
cooooooboooobooooooooooooo
cooboooooooOoobobocOobobooOoooon
cooboooooOooOoOoboooboooooooa
cobooooobooboboooocoboooooboooboon
cooboboooboooboooobooooooooo
cooboboooboooboooobooooooooo
cooboooobooobooooooooooooo
cooboooobooobooooooooooooo

(1.4kw Starter)

Twice

o

Mass(keg)
Speed(rpm)

70 80 90 70 80 a0
Year Year
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Fig.2 Trend of operation unit number of the balancing
machine
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Fig.4 Process of balancing
machine

0000000000000 0Vol.OONo.OO 2001

J— -1/ —
U, _[an auJ b 010
U, & 0n) \ f,

U,.U, T UINTG L ANG ML

?1,?2 HRNhEY A
oy g REERE

goboooooooooooobo=d

F ‘G ﬁrrected planes

Bearings ! /
‘—jg

(Floating
U,

Fig.5 Expression of relations

g oooooooooon
g oo g
0000000000000000000o0oooOo
00000000000000020000°* 0
ooooooooo
oooo 020
oooooooooo

O00o0oooodemd0OOOOO0OOOOOOO
O0OmmOOO0O000000000O0O00OO0OO0OO0OO
00000o0o0O0o0ooo0oooooooooooo
00000o0o0O0o0ooo0oooooooooooo
000000000o0oooooooooC®oooon
00000000000oo0o0ooooooooooo
0000000000003 uoooooooooo
ooooo

0=0/0 0OO0OO0OOOOOOO 030

oooooooo

00o0o0oooo0o0ooOooUoooooooooo
goooO0oO0oO0oO0oO0OO0OO0OO0O0O0O0OOOOOOOOooOO
O00000000000000000000 10p m
oooooo

o=00

300onog
gooboooobobooooboosesonnnoO
oobooooooooobooooboooboooo
oboooboooboooooobooboooooooboo
obooooobooooboooboboooooo
lLlpmOOOO0OODOODOOOOOOOOOO0O009%
obooboz00000000005p mobonoonO
oebbooOooOoOlsoOoOoooOoonos3booonoaon
oooois0000000000000000

0460



40 0000

coobOooO0z2000000 200000000
OFig6O0OO0O0OOO0OOOOOOO0OOOOOOOO
coobooooobooocooboooooboroOoOoboo
coooobrOooboooocoocoooboooooboo
goboooooomoocooboocooboooooon
coomooooboobobooobcooooo
cooboooobooobooooooooooooo
ooooo

coobooooooooboooooooooog
cobomoooooooooooboboooon
oo"0oooogoon

Measurement Process

Waveform-trace
measurement

High-precision . .
Inertia-rotation

(Twioe) measurement
Slip-less
control t@
High-speed Dynamic-shift P~
(Twice) | Positioning

Correcting PrUcess

Minimum-guantity @
correction

Fig.6 Outline of developed Technologies
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