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TRE series

DC servo motors

30, 60, 100, 200 W
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Smaller size and higher performance
have been realized by adopting multi-
polarization and rare earth magnets to
respond to requirements for smaller size,
lighter weight and higher speed of various
FA and OA equipment.

Optional function full of features will
enable you to select DC servo motors
suitable for your use.

Those motors have been constructed to
be dust-proof and water-proof aiming to
be durable under severe ambient
conditions.

The cases of the 200 watt motors are die-
castings and incorporated with magnetic
fields to improve heat sinking effciency.
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@Realization of smaller size and lighter weight by
adopting high performance rare earth magnet.

@ Tremendous characteristics of servo motors by
lessening inertia and by upping power rate and response.
@®Dust-proof and water-proof construction

@®Wide series ranging from 30to 200 watts

@Heat improvement by incorporating with aluminum die-
castings (Only 200 watt type is applicable.)

@Smooth rotation realized by multi-slot design and
expansion into a low speed range

@®Advancement of noise immunity and realization of
unique shrunken motors

@V arious optional combinations with tachogenerators,
encoders or supporting brakes are possible.
@Realization of ultra-thin encoders with newly designed
hybrid IC (Option)

@You can use the motor with a combination of an
exclusive-purpose control unit and a TDM driver.
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|—Winding Specifications Winding Specifications

for Servo motors for Servo motors for Tachogenerators
1. 100C/T 6. 3CH Open Collector H—RE—BIRIEAR H—RE—BIRIEAR 2IERL— BRI
2. 200C/T Power Source 5V 5 5 3
3. 300C/T
4. 500C/T
5. 1,000C/T
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SPECIFICATIONS f+ #

Torque hJLZ7IN-B (kgf-cm)

Winding No. A B T #% E5
Torque Constant (Kr) (A - | 5.3X102N-m/A (0.545kgf-cm/A)
Voltage Constant (KE) FEEREE B 5.6 X103V/ (min™)
Armature Resistance (Ra) s # F K | 2 2.7Q
Armature Inductance (La) BT H7482R 1.4mH
Instantaneous Max.Current (Ip) B B & K E A& 10A
+ Rated Voltage (Vo) (EH® =) ERF 25V
e Rated Current (lo) (EH®R) ER 1) 21A
'(2 I Rated Speed (No) (B A) HEH 1) 3,000min’’
O . | RatedTorque (To) (B AR) bIL Y 1) 9.8X10°N:m/A (1.0kgf-cm/A)
= Rated Output Power (E#® =) H A 1) 30W
9 & Instantaneous Peak Torque (Tp) {ZINEE - 3 NI | 27 1) 0.53N'm (5.4kgf-cm)
G | [ MaxSpeed (N) R A O & % B 4,500min”"
2 Moment of Inertia (Jm) (GD%4) O —%&%4+—>+ 0.049X10*kg-m? (0.05gf-cm-s?)
“ Mechanical Time Constant (Tm) oW M B T 4.6m sec
Electrical Time Constant (Te) T RN B TE R 0.52m sec
Thermal Resistance (Rth) # K i 1) 3.5°C/W
Allowable Max.Armature Temp. RAEHEFEREE 130°C
Thermal Time Constant (Jth) #H OB T H 1) —
Friction Torque (Tf) BOE B LY 7.8X10°N-m (0.08kgf-cm)
Mass = = 0.36kg
Winding No. 5 fF £ & E3
Output Voltage (KEG) H A & E 3V=110%/1,000min™"
T 4 Armature Winding Resistance (Rac) T # F K I 420
9 - Linearity =1 R {3 1%Max
= w | _Rieple Uy 7 1%RMS
"é N Bi-directional error HAOBEEDHEMERE 0.5%
'-('DJ * Temperature Coefficient HASEDRERE -0.01%/°C
el L Rotor Inertia GDZ4) O—% 41 F— > v 0.008X10 “kg-m2 (0.082gf-cm-s2)
o | Speed Range ® OE # 4,500min™" Max
S & | Mass " = 0.25kg
Polarity & {3 Red lead is (+) at CW Rotation Viewing from motor shaft end
Excitation B % A K Permanent Magnet K X &5
Power Source 5 iR +5V +£5% 200mA Max
T Max.Response Frequency =R AL ZERE KR BABRE X D RAE Hz
) - o Open Collector output
E S Output Signal H h & 5 See nge - 11N—F*‘)/°z‘2<ﬁﬁ
O O Max.allowable Output Voltage RATFBEHILERE 40V
Lz) Max.allowable Output Current RAFERHNER 100mA
wm Operating Temp.range B B E & 0 ~-+60°C (32 to 140 °F)
A | Inertia (Gp24) « + — ¥ « 0.002X10*kg:m? (0.002gf-cm-s?)
Mass = = 0.24kg
Speed Current
El#xER0 E &0
(®in) B (A)Om 1) Heat sink 150 150 X t6 (mm) D7 IH
4,000 F o 128 - 7 2 FHF 228 TR E40C
) 12513 B i
5 Z OO JHPIRE25C I 351 5 i
30001 18 2) 75 M A A
(Brush contact resistance 0.2~0.5Q)
2,000 - 14 R g
S.0.A.CAZJHPHIREE40 CLT TR -
100C DIk
1,000 | 12
0 , , ) , 0
0 (om (@om (@)oo (40
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TREseries 60W
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I—Encoder Specifications Encoder Specifications Winding Specifications |—Winding Specifications Winding Specifications

I a—41#k I a—41t#k for Servo motors for Servo motors for Tachogenerators
1. 100C/T 3. 3CH TTL Compatible Y —RE—2EIRLAE H—RE—BIGHAE 2aEXL— &R
2. 200C/T 6. 3CH Open Collector 6,18 6,18 6
3. 300C/T Power Source 5V
4. 500C/T
5. 1,000C/T
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SPECIFICATIONS f+ #

1) Cip) () Cw) (1) () C0) () ) (I
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Torque hJL%IN-B (kgf-cm)

Winding No. A B T #% E6 E18
Torque Constant (Kr) M b 7 E | 57X10°N-m/A (0.584kgf-cm/A) | 17.6X102N-m/A (1.80kgf-cm/A)
Voltage Constant (KE) FEEREE B 6.0X103V/ (min™) 18.5X103V/ (min™)
Armature Resistance (Ra) s # F K | 2 1.1Q 10.5Q
Armature Inductance (La) BT H782R 0.9mH 8.5mH
Instantaneous Max.Current (Ip) B B & K E A& 19.5A 6.3A
+ Rated Voltage (Vo) (EH® =) ERF 25V 75V
e Rated Current (lo) (EH®R) ER 1) 3.9A 1.4A
o | Rated Speed (No) (B A) HEH 1) 3,000min’’
'(_) # | Rated Torque (To) (B AR) bIL Y 1) 0.191N'm (1.95kgf-cm)
= Rated Output Power (E#® =) H A 1) 60W
9 € Instantaneous Peak Torque (Tp) BERAMILY 1) 1.1N'm (11.2kgf-cm)
G | [ MaxSpeed (N) R A O & % B 4,000min”"
2 Moment of Inertia (Jm) (GD%4) O —%&%4+—>+ 0.157X10*kg-m? (0.16gf-cm-s?)
“ Mechanical Time Constant (Tm) oW M B T 5.3m sec
Electrical Time Constant (Te) E S E T H 0.82m sec
Thermal Resistance (Rth) # K i 1) 2.3°C/W
Allowable Max.Armature Temp. RAEHEFEREE 130°C
Thermal Time Constant (Jth) # OB T B 1) 15 minutes
Friction Torque (Tf) BOE B LY 1.7X10°N:m (0.17kgf-cm)
Mass = = 0.65kg
Winding No. 5 fF £ & E6
Output Voltage (KEG) H A & E 6V/1,000min""
T 4 Armature Winding Resistance (Rac) E ¥ T K # 100Q
9 - Linearity =1 R {3 0.5%Max
= w | _Rieple Uy 7 1.5%P-P_(200min™")
"é N Bi-directional error HAOBEEDHEMERE 0.5%Max
'-('DJ * Temperature Coefficient HASEDRERE -0.08%/°C (EE&TFHN)
% L Rotor Inertia (GD%4) O —%4+—>+ 0.085X10*kg:-m? (0.0867gf-cm-s?)
o | Speed Range ® OE # 4,000min™" Max
S 4 Mass = £ 0.22kg
Polarity & {3 Red lead is (+) at CW Rotation Viewing from motor shaft end
Excitation B % A K Permanent Magnet K X &5
Power Source E iR +5V +£5% 200mA Max
T Max.Response Frequency =R AL ZERE KR BABRE X D RAE Hz
. - o TTL Compatible output Open Collector output
E S Output Signal H h & 5 P See paZe 1 |11N_p:)é}ﬁﬁ °
O O Max.allowable Output Voltage RATFBEHILERE — 40V
Lz) Max.allowable Output Current RAFERHNER — 100mA
wm Operating Temp.range B B E & 0 ~-+60°C (32 to 140 °F)
A | Inertia (Gp24) « + — ¥ « 0.0147X10*kg-m? (0.015gf-cm-s2)
Mass = = 0.2kg
Speed Current
B0 £ ®O
(@in") Om (A) om 1) Heat sink 150 X 150 X t6 (mm) ®7 )V I
o) S I8 - 72 A1 7234 CREIPHIEIE40C
3 B B il
:; Z DD P E25 Cl2 BT 5 il
3,000 130 2) 77 VMR EATE AL
(Brush contact resistance 0.2~0.5Q)
2,000 120 bk
S.0.A.CAZJHPHIREE40 CLT TR - E
100C DIk
1,000 110
0 L 0
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TREseries 100W |
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1. 100C/T 3. 3CH TTL Compatible

2. 200C/T 6. 3CH Open Collector Power 8, 19
3. 300C/T Source 5V

4. 500C/T

5. 1,000C/T
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SPECIFICATIONS

T #

Torque MLZIN-B (kfg-cm)

Winding No. A B T #% E8 E19
Torque Constant (Kr) b L 7 ® E | 81X10°N-m/A (0.828kgf-cm/A) | 18.8X102N-m/A (1.92kgf-cm/A)
Voltage Constant (KE) FEEREE B 6.0X103V/ (min™) 19.8X10-3V/ (min™")
Armature Resistance (Ra) s # F K | 2 0.92Q 4.80Q
Armature Inductance (La) BT H782R 0.9mH 4.9mH
Instantaneous Max.Current (Ip) B B & K E A& 22.5A 9.7A
+ Rated Voltage (Vo) (EH® =) ERF 32V 75V
e Rated Current (lo) (EH®R) ER 1) 4.5A 2.0A
o | Rated Speed (No) (B A) HEH 1) 3,000rmin™’
'(_) # | Rated Torque (To) (B AR) bIL Y 1) 0.319N'm (3.25kgf-cm)
= Rated Output Power (E#® =) H A 1) 100W
9 & Instantaneous Peak Torque (Tp) {ZINEE - 3 NI | 27 1) 1.80N-m (18.4kgf-cm)
G | [ MaxSpeed (N) R A O & % B 4,000min”"
2 Moment of Inertia (Jm) (GD%4) O —%&%4+—>+ 0.279X10*kg-m? (0.284gf-cm-s?)
“ Mechanical Time Constant (Tm) oW M B T 3.9m sec
Electrical Time Constant (Te) T RN B TE R 0.98m sec
Thermal Resistance (Rth) # K i 1) 1.9°C/W
Allowable Max.Armature Temp. RAEHEFEREE 130°C
Thermal Time Constant (Jth) # OB T B 1) 17 minutes
Friction Torque (Tf) BOE B LY 2.5X102N-m (0.25kgf-cm)
Mass = = 0.98kg
Winding No. 5 fF £ & E6
Output Voltage (KEG) H A & E 6V/1,000min""
T 4 Armature Winding Resistance (Rac) E ¥ T K # 100Q
9 - Linearity =1 R {3 0.5%Max
= w | _Rieple Uy 7 1.5%P-P_(200min™")
"é N Bi-directional error HAOBEEDHEMERE 0.5%Max
'-('DJ * Temperature Coefficient HASEDRERE -0.08%/°C (EE&TFHN)
% L Rotor Inertia (GD%4) O —%4+—>+ 0.085X10*kg:-m? (0.0867gf-cm-s?)
o | Speed Range ® OE # 4,000min™" Max
S 4 Mass = £ 0.22kg
Polarity & {3 Red lead is (+) at CW Rotation Viewing from motor shaft end
Excitation B % A K Permanent Magnet K X &5
Power Source E iR +5V +£5% 200mA Max
T Max.Response Frequency =R AL ZERE KR BABRE X D RAE Hz
. - o TTL Compatible output Open Collector output
E > | Output Signal H A B = P See paZe 1 |11N_p:)é}ﬁﬁ °
O O Max.allowable Output Voltage RAFBEHAERE — 40V
Lz) Max.allowable Output Current RAFERHNER — 100mA
wm Operating Temp.range B fF R E & 0~+460°C (32to 140°F)
A | Inertia (Gp24) « + — ¥ « 0.0147X10*kg-m? (0.015gf-cm-s2)
Mass = = 0.2kg
Speed Current
B0 T &O
(Bin') OO (A) oD 1) Heat sink 200 X% 200 X t6 (mm) ®7 )V I
4,000 k-1 128 = 7 21 fHF 22358 CRIEEE40C
2 2B B i
> Z DM PR IE25C IS B B fif
3000 F N N RYSE: 2) 77 VHMISIIR AT A
| © 7@) \@‘ﬁ (Brush contact resistance 0.2~0.5Q)
LN e <&
N S ¢ ] R 2
2,000 : $ /\0@ 20 %
5: % S.0.A.CAZJHPHIREE40 CIT TR - E
'@— . 100C DI
1,000 - 1\z, ‘e“mB\“ 110
L X0 e O
.‘ toQ
0 , , , 0
0 (500 (10)OD (15)00 (20) OW
0.49 0.98 1.47 1.98
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I—Encoder Specifications Encoder Specifications Winding Specifications |—Winding Specifications Winding Specifications
I a—41t# I a—-41t#k for Servo motors for Servo motors for Tachogenerators

1. 100C/T 3. 3CH TTL Compatible H—RE—BIRIEAR H—RE—BIRIEAR FAERL—2ERAE
2. 200C/T 6. 3CH Open Collector Power 12, 21 12, 21 6
3. 300C/T Source 5V
4. 500C/T
5. 1,000C/T
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SPECIFICATIONS f+ #

Torque MLZIN-B (kgf-cm)

Winding No. A B T #% E12 E21
Torque Constant (Kr) M Jb 7 E % |0.119X10°N-m/A(0.828kgf-cm/A) | 0.203X1072N-m/A (1.92kgf-cm/A)
Voltage Constant (KE) FEEREE B 12.4V/ (min™") 21.3V/ (min™")
Armature Resistance (Ra) s # F K | 2 0.4Q 1.1Q
Armature Inductance (La) BT H782R 0.6mH 1.7mH
Instantaneous Max.Current (Ip) B B & K E A& 31A 18.1A
+ Rated Voltage (Vo) (EH® =) ERF 42V 75V
e Rated Current (lo) (EH®R) ER 1) 6.5A 3.6A
'(2 I Rated Speed (No) (B A) HEH 1) 3,000min’’
O . | RatedTorque (To) (B AR) bIL Y 1) 0.637N'm (6.5kgf-cm)
= Rated Output Power (E#® =) H A 1) 200W
9 & Instantaneous Peak Torque (Tp) {ZINEE - 3 NI | 27 1) 3.64N'm (37.1kgf-cm)
G | [ MaxSpeed (N) R A O & % B 4,000min”"
2 Moment of Inertia (Jm) (GD%4) O —%&%4+—>+ 1.64X10%kg-m? (1.67gf-cm-s?)
& [ Mechanical Time Constant (Tm) W EE R 4.7m sec
Electrical Time Constant (Te) T RN B TE R 1.5m sec
Thermal Resistance (Rth) # K i 1) 1.2°C/W
Allowable Max.Armature Temp. RAEHEFEREE 130°C
Thermal Time Constant (Jth) # OB T B 1) 17 minutes
Friction Torque (Tf) BOE B LY 4.9%X102N-m (0.5kgf-cm)
Mass = = 2.2kg
Winding No. 5 fF £ & E6
Output Voltage (KEG) H A & E 6V/1,000min""
T 4 Armature Winding Resistance (Rac) E ¥ T K # 100Q
9 - Linearity =1 R {3 0.5%Max
= w | _Rieple Uy 7 1.5%P-P_(200min™")
"é N Bi-directional error HAOBEEDHEMERE 0.5%Max
'-('DJ * Temperature Coefficient HASEDRERE -0.08%/°C (EE&TFHN)
% L Rotor Inertia (GD%4) O —%4+—>+ 0.085X10*kg:-m? (0.0867gf-cm-s?)
o | Speed Range ® OE # 4,000min™" Max
S 4 Mass = £ 0.22kg
Polarity & {3 Red lead is (+) at CW Rotation Viewing from motor shaft end
Excitation B % A K Permanent Magnet K X &5
Power Source 5 iR +5V +£5% 200mA Max
T Max.Response Frequency =R AL ZERE KR BABRE X D RAE Hz
. - o TTL Compatible output Open Collector output
E S Output Signal H h & 5 P See paZe 1 |11N_p:)é}ﬁﬁ °
O O Max.allowable Output Voltage RATFBEHILERE — 40V
Lz) Max.allowable Output Current RAFERHNER — 100mA
wm Operating Temp.range B B E & 0 ~-+60°C (32 to 140 °F)
A | Inertia (Gp24) « + — ¥ « 0.0147X10*kg-m? (0.015gf-cm-s2)
Mass = = 0.2kg
Speed Current
B0 T &0
(@in") O @ (WD 1) Heat sink 250 x 250 x t6 (mm) D7 1L IHi
4,000 fz----mmmme V> 1B - 72 A1 723 CREIPHIEIE40C
it B B
Z DDA P E25 Cl2 BT 5 il
8,000 % 2) 75 M A E A A
(Brush contact resistance 0.2~0.5Q)
2,000 120 R g
S.0.A.CAZJHPHIREE40 CIT TR - E
100C DI
1,000 110
0 | “ | | | | | 10
0 (5)0@ (10)0m (1500 (20)0m (25)0W  (30)0W  (35) M
0.49 0.98 1.47 1.98 2.45 2.94 3.43

s 1)



COMMON SPECIFICATIONS

N @tDft, CHFEDF T 3 ICHEERTVWELEZETOT
H & T % BhAeT L,

@Contact us for your optional request.

B SHAFT LOADING HhEFAME

Allowable radial shaft loading Allowable thrust shaft loading ; f
Motor Ty;ie ‘ B S 7 IHE HHEBZS 2 MHE Loading point
TE-a2®A FiN (kgf) FoN (kgf) oE R
TS3253  (30W) 39.2 (4) 19.6 (2) F: l
TS3252  (BOW) 78.4 (8) 39.2 (4) E, — .:]; ; _
TS3251  (100W) 78.4 (8) 39.2 (4) (.78)
20
TS3250 (200W) 147 (15) 39.2 (4) ‘
Il MECHANICAL ACCURACY OF Il TACHOGENERATOR
ATTACHING PART A2at€xL—4
A ER AR AV RS L
ORIPPLE TEST CIRCUIT
U v 7 IVEIEE
10kQ
U O
—1— ] —
[E T TG 10kQ — 0.1 uF
o
B ENCODER I>I—%
@OUTPUT WAVEFORMS T
I 1
HH e b.c. o
e e
: +5v : : 1 ! :
I T ! ----"1” DC+2.4V Min
ool g | 4700 Count Signal (Lead) | ! | | o “0” DC+2.4V Min
1
! Count Signal (Lag) ',—l' ,— ---= 7 T4 T
A o Output _l ------ “o” ab.c,d=y+3
? A e
| A e " e=te]
1 Reference Signal —— L— - - —4g”
Measurement for open collector output.
*F—7avyaHAEFAERRE
@WIRING TABLE FOR CABTYRE CABLE
F v THAYr— T IVERR
30W TYPE 60, 100, 200W TYPE
Lead wire color&functions Lead wire color&functions
(shielded wire) (shielded wire)
) — MR EHEE (2 — IV RiR) ) — FiRE EHEE (2 — IV FR)
Blue Count Signal (Lead) Blue Count Signal (Lead)
Green Count Signal (Lag) Black Output GRD
Yellow Reference Signal Green Count Signal (Lag)
Red DC+5V Black Output GRD
White Output GRD Yellow Reference Signal
Black Circuit GRD Black Output GRD
5 H12VEBIR b HIFAIRE T T, Red DC+5v
% available for power supply of 12V DC. Black Circuit GRD

11 “myas



TRANSFER FUNCTION Gm

of DC MOTOR SYSTEM
DCE— # RDIEZERE Gm

1/Ke
(sTm+1) (sTe+1)

)Mechanical time Constant (sec)

w(s)

V(s)

T"“(= KI[{IJG

Te ;(=%)Electrical time Constant (sec)

Gm=

Equivalent Circuit R La
FHEE o VA0
1 w
“ Load
v Eg &
Tg JL TL
© Jm,D,Ts

V ; Input Voltage (V)
R ; Armature resistance (Q)
L. ; Armature inductance (H)
E. ; Counter electromotive force (V) (=Kt w)
w ; Angular speed (rad/s)
Jm ; Motor moment of inertia (gf*cm-s?)
rad
D ; Motor damping coefficient (gf-cm/—g )
Tr ; Motor friction torque (gf:cm)
T, ; Motor generating torque (gf-cm)
Ju ; Load Moment of inertia converted on a motor shaft
Tv. ; Load friction torque converted on a motor shaft
Kz ; Voltage Constant (V/ rad )
Kr ; Torque Constant (gfrcm/A)
Input voltage V is balanced with counter electromotive voltage Eg
(=Kew) in proportion to the rotating speed w part of voltage
drop by armature resistance R, and armature inductance La.

V=La +RIa+KL(U ..................... (1)

dt
The torque of Tg=Krla, determined by the input current la, can
be written by the total value of motor friction torque Tf. load
friction torque Ti. torque (Jm+JL)T;Ut() move inertia of Jm and
Ji, and damping t()rque Dw.

Tg=Krla= (Lm+JL) +D(U+Tf+TL ................................. (2)

To get the transfer functwn,

Gm(s)= $((SS)>

following equations are defined J=Jm+]., Tf+TL=0 D=0.
The resulting expressions of Eq (1) and (2) becomes

V(s)=

.between the input voltage and rotating speed,the

s] (sLa+R) w (s) +Kew (s)

5 0 (s) K.
s r
Gm () =5 () = 5] (sLa+R) +K:Kx ®)
Now if we define the following quantity
R}
La< KeKr
The transfer function Gm (s) becomes
I/Kr 1/Kke
Gm(s)=—o e URE (4)
(S +1> (S +1) (STI" +1) (ST@ +D
Further, thnTm>> Te,Eq(4) becomes
o UKE e
G ()= (T +1 )

Gm= w(s)_ 1/Ke
V() ™ 6Tm+D 5Te+D
T (o) BRIISER (sec)

Te : (=) BAMBHER (sec)

vV ; EUNEE (V)

R ; BETHH (Q)

La; BETAVY 752 (H)

Eg; $EEBIE (V) (=Krw)

w ; N (rad/s)

Jm; B=¥DAF— % [(gf-cmes?)

D ; E—SWEEE (gf-cm/ o)

Tf ; E—Z BRIV (gf-cm)

Tg;E—%34 V2 (gf-cm)

Ju s BE—FINCREL 7 fam A F— v

To; E—FHNCIRL Z- BB I L

Ke; BRAEEH (V50

Kr; MV (gf-cm/A)
E—FHMELE VISR EPIREA ST 75 ALalld b
IR T 0 & s ol el L7 i B HEE g

(Kew) I2XoTNF Y 28NS,

vLa g
Fho.E—FICHNACERIAICKYVEET LIV,
Tg=KrlaldE— 5L AMOBEEIM 7 Tf To. BIOFH AT
-, Jmhﬁ:b[lii‘é‘%%@t)l%&b)w

(Jm+JL) MBI T — 5 DR RS X b
EPYVDE—FTVEYTILZDwllZE L,

Tg=Krla= (Lm+].) ((11—(;)+Dw+Tf+TL ............ (2)
C Ty E— Y DOHINTE L& Il i 8 B ] D 145% B 5L

Gm (5) = 2 ((:g ERDD70 Jm+]) =),

(Tf+T1) =0 D=0&LT (1) RBIY (2) X&FE FFR
LElazil 2 3hid

V(s)=——s] (sLa+R) w (s) +Krw (s)

w(s) Kr .
G ($) =) ~'sJ (sLa+R) +KiKr )
La<— R Dbl WBGm (5) 1&

(S KI:IJ{T-FI) (SI;Ra'Fl) (STm"‘l) (sTe+1)
F72.Tm> TeTHNIE (4) Nid

e VEKE e

G (8) = {m +1 2
TEMHRE T,



SELECTING WAY OF SERVO MOTORS

Y—RE-FDREEHE

When DC servo motors are used for incremental control, they
need power in load acceleration and deceleration.O

By computing the power dissipated in the motor when
accelerated and decelerated and by examining the temperature
rise of the motor from the value, you can determine if the motor
is applicable or not.00

If real torque value computed does not exceed the rating torque,
the servo motor is applicable.

Example : Carriage Driving of X and Y tables
XYF—=TIWDFx v ) v TEREM]D

R E—— Table
F—=JI
= =
O = =
DC Servo‘ Motor ®DC servo Motor:TS 3251E8
DOY—HKRE—% ®nertia converted into table motor
TS 3251E8 axis to be 0.4gf-cm-s?

ODCH —RE—XIITS 3251E8
0T —JIDE—ZEMBEL /-
17— v0.4gf-cm-s?

® Total Inertia J=Inertia of motor part+Inertia of load
=0.285+0.4=0.685gf-cm-s?

270
3000X—~0

60 - B .
6010 ¢ T0-24X10 (rad/s?)

@ Servo Motor torque

Tv=J-@ + wD+Tt D ; Viscous constant
Tt ; Friction Torque

® Accelerationa =

There is no so big error even disregarding second and third factor.
Increasing torque=Decreasing torque Ta O
=J -« =0.685X5.24X10°=3.59kgf-cm.
® Real torque T

../ 859°X60+859°X60 _ .
- 6060440 —o-11kgrem

Rated torque for TS3251 is fully used because of 3.25kgf-cm.

Counting of Temperature Rise

Real current | through Servo motor
_ T+T:i_ 3.1140.25kgf-cm

= 0.828kgtemiAa  +0BA
Servo Motor's Power loss PL
PL=I’Ra=4.062X0.92

=15.2(W) Ra : Armature resistance(Q)

Rth : Thermal resistance(°C/W)
Temperature rise of Servo motor winding AT
AT=RthXP.=1.9(°C/W)X15.2 (W) =28.9°C
However,there is loss by means of Friction torque and viscous load in O
practical use. It is necessary to allow a temperature rise, a little higher O

than the above value.

13 <enzgaus

A2V A VHIHE LTHHERSDCH —KRE—
Y OREIEICAMTONE, RIS N7 —PREERY
F9o L7z THENE, WAEIRFICEBT 5E— 5 NS
HERINLZENEIHL, 2oLV —KE—F Dl
JE LA ZESTNE. TV —KE— & PRI T
PHETZZENTEET, —MICIFR V2 25 L
ZOMWEIERE IV 7 ZBARFNEY —KRE—Z I
WHEEVWR ET,

Duty Cycle
TFTa—-T1H14 7 - REER
N (min") O
3,000 [~
RFREIO
t (msec) O
60 60 40,

OHBAL S — Y I=FE—2WOAF— v +AFOAF -+
=0.285+0.4=0.685gf -Em &

3ooo><ﬁr
O IERE (=iiERE) a=W=5.24x103 (rad/s?)
OH—KRE—% FILTTu
Tw=J-@ + wD+T¢ D : #htEEE
Tl B ML

F2IBwD, FEIBETIIEMTEZ1EE JBDwDorT) T3 E
HE ML 7 =0 L 7T a
=J-@ =0.685X5.24X10°=3.59kgf-Em

OEXNMILUT
_/ 3592X604-3,592X60
T= 6060140 =3.11kgtEm

TS3251DEHE ML 7 133.25kgf-EMTH B3 D THEATE 3,

BEEROHE
¥ —FE— 2SN D EHEA

|_T+Ti _3.11-+0.25kgt &
Kr  0.828Kkgf-Em/A

H#—RE—ZBREHPL
PL=IPRa=4.062X0.92
=15.2 (W)

=4.06A

Ra: E—2E#FER (Q)
Rin @ #EH (T/W)
Y—RE-2ERDBRELRAT
AT=RnXPL=1.9 (T/W) X152 (W) =28.9C
L L. EERICEHER MLY $MEFEEICLBBENH ).
BELRIZOERBUIELINVAZRIVLEYH S,



APPLICATIONS
e A Bl

The rare earth magnet type DC servo motor has been widely HtH~Z7 %2y P ¥4 TODCH—FKE—FD)ItH

used in the following fields: SHIESRDE) B EIATRERBEINTHEHS
@ Robots TV Y,
@ Driving for X and Y tables e ORKvy b
@ Parts inserting machines o XYF—TJ LBk,
@ Production machines for semiconductors o ERmIE AR
@ Replacement for hydraulic motors ® FEARISH
@ Various FA equipment o HEE—~DIXH
o S[EE R

B Carriage control in X and Y tables
XYTF—TIOx+Jvd, a2 A=V
E50_ D" B et
— /vuggﬁzn ——[" Up-Down =
, Bz || Counter

|

Command
Amp.

Pulse shaving &
distinguishing B?” screwl Encoder
direction Table AHMZRE') 25HIO
%—mz»i]n/
B |
DC Servo Motor -~

B For Driving Robot Hand and Body
ORy FOFHE. REOOESFE)H LUHRHIC

TRE Series

DC Servo Motor DC Servo Motor

Comparator

tegas0

~— Encoder Control Unit

HERED

DC Amp.
DCigtE250

B — NEAOKY b g, | 4
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