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Technological Developments of AC Servo System
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Abstract

Servo systems are installed in industrial equipment and production facilities as key devices for motion control. Recently, as industrial
fields have expanded globally, demand has also expanded and diversity has increased too. To meet these needs, we have worked on the
development of a new servo technology. As the result, a speed response frequency of 2 kHz was achieved in a new product. In
addition, the improvement of the servo performance was enabled by control technologies such as real-time auto tuning and vibration-
suppression filter. In the servo motor, miniaturization and low cogging torque were achieved and new high resolution encoder was installed.

Il. goof

I2. goooboooobooo

gboobooboooboobooboobobobooobg
gobooooboooooobooooobobooooboboo
goooooobobooobobobobooboboo
gooobooobobooobobobooboboboboo
goooooobobooobobobobooboboo
gboboobooooooooboobobobon
oboobodoboooboobooboobobobooobg
goooboobobooobobobooboboboboo
gooboobobooooooooboobooboboo

gooogoog gooogoog
oooboobooo -0oooon
gbobooobooo -0000o0oooooon
oooboobooo -0obooooog

gooogno
oooboobooo -00booooooon
gog gooog

oboobodoboooboobooboobobobooobg
gboboooboooomoboooobooobooobo
goooooobobooobuooboboobobooo
gooobooobobooobobobooboboboboo
goooooobobooobuooboboobobooo
gooogno

10

googobooboobooboobooboboon
gooooboooboobobooboobobobobooDbo
gogbobooboooboobobooboo
gbobobooboobooboobobobo
ggooobbooooobobbooooobbobogo
O
ggooobbooooobobbooooobbobogo
gbooooooobonb
gobodobooobooboobbooboo

21 0O00O0OOO0OO

O00o0oooooU0oOoooooOooooooooo
gobodoobobobbooooobobbooooobob
o00o0oooooUoOoooooOoUoooooooooo
00000000000 0ob0oDOobOoOobOOognoPAC
OPress Auto-clampd D00 O00O0O0DOOOOODODOOO
gobodoobobobbooooobobbooooobob
o00o0oooooUoOoooooOoUoooooooooo
oo

O000o0ooUooooooooUooooglikwoog
goboooobobbbooooobobbooooobob
0d0o0oooooU0OooooooUoooooooooo
Joooooopobooobooo2w00000ooag
oooooo1om



gooooboACOOObOOooooooooo

160

140 i i 1

120 N -
o 5]
0 100 /E\i/ 1
i / /
O 80 M
s o //D/U 1\
O 60 / \
o oood

40 3/

20
ol . . .
0 1000 2000 3000 4000
0000 [min?]

0000D002000mint000000000100000

010 0OO0OO0OO0OO0O0O0OOOOO0O0OO1kwO

Fig. 1 Comparison of iron loss + mechanical loss (output 1 kW)
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Fig. 2 Comparison of motor size (output 1 kW)
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Table 1 Comparison of motor specifications
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Fig. 3 Basic structure of encoder

ooooooooooooOooocoOooooobocoooo
ooooooooooooooooooooboOoooo
ooooooocooooooooOoooooboooon
ooooooooooooooooooooboOoooo
osNOOOOOoOoOooooooo

ooooooooooooooooooonoioooon
oo00oo0OO00oOo0Oo0oooO0oOoOoOooOoOoosNoOOOn
oooooooooooooooooooooooooo
ooooooooooOoOooooOooooOOobooOoOoooo
oooooooooooooooooooooooooo
ooooooooooOoOooooOooooOOobooOoOoooo
ooooooooooooooboooooooooooaon

ooooooO0ooooOOooooOOooooOooooooo
oooooooooooooooooooooooooo
ooooooooooOoOooooOooooOOobooOoOoooo
oooooooooooooooooooooooooo
ooooooooooOoOooooOooooOOobooOoOoooo
oooooooooooooooooooooooooo
ooooooooooOoOooooOooooOOobooOoOoooo
oooooooooOoOO0oO0o0oO0o0o0oooooooooon
ooooooooooOoOooooOooooOOobooOoOoooo
oooooooooOoooooooooooOooo

12

32 OOOOOOOOOOOODOODOO

gboooooooobooooooobooooobo
gooooooboobobooboobobbobooDbo
gooobooooobooobooobooboooobooo
gbobooobooboobobooooboooooboo
gooooooooooooooboobooooooboo
goooo400000000D00C0O00O0DDOOOO
goooboooooboooboboobooboooobooo
gbobobooobooobooo

oooo
oooo

oooooo H oooo If oooo

3

~

040 0O0D0OO0OO0OOO0OO00O0

Fig. 4 Block diagram of compensation circuit of light intensity
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Fig. 5 Block diagram of signal phase compensation
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Fig. 6 Block diagram of adaptive filter
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Fig. 7 Waveform of motor velocity using adaptive filter
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Fig. 8 Waveform of positioning
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Fig. 9 Block diagram of torque feedforward control-
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Fig. 10 Comparison of vibration levels
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