SIE-C717-13E
DESCRIPTIVE
INFORMATION

Servopack
Type CPCR-MR 052K

1. GENERAL DESCRIPTION

Servopack type CPCR-MR{}K I1s designed as
servo unit controller for our CNC YASNAC LX
1/2 and MX1/2 series  Servopack can control
a wide variety of speed range for servomotor
feed drives (Cup Motor, Minertia Motor or Hi-
Cup Molor)

Servopack with a transistorized PWM control
offers a highly responsive servo system with
superior stability In addition, low-noise servo
drives and low-heat generation are two of Servo-
pack’s main features

This manual is used as a selection guide to
determine a servo system for the CNC YASNAC
LX1, MX1, LX2 and MX2
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2. RATINGS AND-SPECIFICATIONS

Table1 Ratings and Specifications of Servopack

tern Type CPCR- | MRosiiK MRO73K MROBI K MR15{1K MR22._K MR37: 1K
Main Circuit DC Voltage 270V (Supplied from power supply unit)
Control Power Supply 200/220 VAC 50/60 Hz (Supplied from power supply unit)
Ambient Temperature 0 to +60°C(Fin: O to +45°C)
Storage Temperature -20°C to +85°C
Storage Humidity 90% or below
Vibration, Shock Vibration. 0 5G or less, Shock 2G or less
Control Method Transistorized/PWM control
Maximum +40A
+25A +25A
Acceleration/Deceleration +30A (MR54K2 *25A) +40A +60A
Current (MR0O54K +16A) (MRO84K *19A) (MR154K +32A)
Continuous Output Current +9A +14A *+8A +13A +18A +24A
Continuous Output Voltage +200V
23}3;?:&: lgg:;e Rated speed at 4 to 50V
Rg::;?:tt)ig g;':\lge Rated speed at 4 to 10V
Efr:ﬁ{ nal Current Maximum acceleration/deceleration current at +10V
:::C' Servo ON/OFF Servo ON at LOW level (with pull-up resistor)
Dynamic Brake Operated at alarm, Servo OFF or control power OFF
TG ON/OFF TG detecting level ﬁ_o_ﬂated speed o jess (open collector)
Overload Detection Not operated at 125 %, 150 sec at 150 %, 50 sec at 200 %
g’e’f:gioﬁu"em Current at 2V/100%, Speed at 3 6 V/1000 rpm, maximum output current +10mA
Device Use of fuse
Protec-| TG Trouble Shortcircuit, open, wrong, connection, overspeed (120% to 140 %)
tion Overcurrent Vce detection (Vce =7 V)
Overvoltage Protected at 400 o 420V
ind - Power ON [POWER](green)
ton | LED « Input ON [IN ], TG ON [TG](white)
« TG trouble, overcurrent, overvoltage, overload, blown fuse (red)

TYPE DESIGNATION

Servopack

Servopack _——J

Series

Transistorized/PWM
Control Reversing

Servomotor Output
05 500W
07 700W
08. 8oow
15 1500W
22 2200w
37- 3700W

CPCR-MRI{IKiT

-[—-For Hi-Cup Motor

Power Unit
JUSP-DCPI_EQZT
Power Unit

1* Type UGHMED-:I1AA
2 Type UGHMED-{}!GG

Configuration
A Compact type
B Upnight type

For Minertia Motor J Series

L—Output Current

Blank Type UGJMED-80 MA 10 10A
2 Type UGJMED-60LA 15 15A
30 30A
L__Servomotor Type 60 60A
2. Cup motor
3 Minertia motor standard
series
4 Minertia motor J series
5 Hi-cup motor




3. COMBINAFION OF SERVOPACK WITH SERVOMOTOR AND REACTOR

Table2 Combination of Servopack with Servomotor and Reactor

Servopack Applicable Servopack Applicable
C.Iggg_ Seryrt;g\eotor (Separ?t:?; tI?\rstalled) C?gl?t- Ser\{cy)g\eolor (Separ?tz?; tI?\rstalled)

MRO052K |UGCMED-04 10mH,14A(Dwg No DE8402698) | MR154K2 | UGJMED-60LA | 5mH ,11A(Dwg No DE8402744)
MR053K {UGMMEM-13 10mH,14A(Dwg No DE8402698) | MR155K1 | UGHMED-12AA |10mH ,14A(Dwg No DE 8402698)
MRO054K |UGJMED-40L |10mH,14A(Dwg No DE8402698) | MR155K2 | UGHMED-12GG |10mH ,14A(Dwg No DE 8402698)
MROS5K |UGHMED-03GG|10mH,14A(Dwg No DE8402698) (| MR222K [UGCMED-22 10mH ,18A(Dwg No DE8403030)
MRO73K |UGMMEM-25 |10mH,14A(Dwg No DE8402698)|| MR224K |UGJMED-80LA | 5mH 25A(Dwg No DE8402745)
MRO082K |UGCMED-08 10mH,14A(Dwg No DE8402698) | MR225K1 | UGHMED-20AA | 10mH ,18 A(Dwg No DE 8403030)
MR084K |UGJMED-60MA | 5mH,11A(Dwg No DE8402744) [ MR225K2| UGHMED-20GG | 10mH ,18A(Dwg. No DE 8403030)
MR085K1 | UGHMED-06 AA [10mH,14A(Dwg No DE8402698)| MR372K |UGCMED-37 10mH 25A(Dwg No DE8402699)
MRO085K2 [ UGHMED-06 GG | 10mH, 14 A(Dwg No DE8402698)|| MR373K |UGMMED-1A 10mH 25A(Dwg. No DE 8402699)
MR152K |UGCMED-15 10mH, 14A(Dwg No DE8402698) || MR374K |UGJMED-80KA |10mH,25A or 28 A(Dwg No DE 8401695)
MR153K |UGMMEM-50 |10mH,14A(Dwg No.DE8402698) || MR375K1 | UGHMED-30AA | 10mH,25A(Dwg No DE 8402699)
MR154K |UGJMED-80MA | S5mH,11 A(Dwg No DE8402744)( MR375K2| UGHMED-30GG |10mH,25A(Dwg No DE 8402699)

4. CHARACTERISTICS IN COMBINATION OF SERVOPACK WITH SERVOMOTOR

Table 3 Characteristics in Combination of Servopack with Servomotor

Servopack Servpp ack At Rated Operation At O.verspeed Applicable
Servomotor Maximum Continuous | Instantaneous Continuous|Instantaneous| | oad
Type Type Current |Rated Speed| Effective Effective |Overspeed| Effective Effective GD?/4
CPCR- (A) (rpm) Torque Torc!ue (rpm) Torque Torque (kg cm?)
{kg cm) (kg-cm) (kg cm) (kg cm)
MR052K UGCMED-04 25 1750 21.2 705 2400 18 70 224
MRO53K UGMMEM-13 25 3000 124 432 — — — 141
MRO54K UGJMED-40L 16 1000 232 784 1500 17 37 200
MRO55K UGHMED-03GG 25 1000 228 798 1500 228 79 203
MRO73K UGMMEM-25 30 3000 238 56 1 — — — 283
MRO82K UGCMEM-08 25 1750 396 1615 2400 33 160 360
MR084K UGJMED-60 MA 19 1000 418 1617 1500 27 105 440
MRO085K 1 UGHMED-06 AA 25 1000 555 23969 1500 48 223 733
MRO085K2 UGHMED-06GG 25 1000 475 1940 1500 38 195 330
MR 152K UGCMED-15 40 1750 79.3 3032 2400 62 300 101
MR153K UGMMEM-50 40 3000 475 1626 — — — 900
MR154K UGJMED-80MA 32 1000 1017 3192 1200 104 237 140
MR154K2 UGJMED-60LA 25 1000 789 2104 1500 59 175 630
MR155K1 UGHMED-12AA 40 1000 1112 4446 1400 84 437 134
MR155K2 UGHMED-12GG 40 1000 1112 444.6 1400 90 329 134
MR222K UGCMED-22 40 1750 1169 295.3 2300 85 295 152
MR224K UGJMED-80LA 40 1000 166.3 3838 1500 110 290 245
MR225K1 UGHMED-20AA 40 1000 1853 4750 1400 188 463 292
MR225K2 UGHMED-20GG 40 1000 166 3 437,0 1500 130 437 234
MR372K UGCMED-37 60 1750 1957 4657 2200 136 465 298
MR373K UGMMEM-1A 60 3000 950 236,5 — — - 252
MR374 K UGJMED-80KA 43 1000 2423 536 1 1300 185 345 335
MR375K1 UGHMED-30AA 60 1000 277.4 752 4 1200 188 752 494
MR375K2 UGHMED-30GG 60 1000 2660 786 6 1200 175 786 365




5. INTERNAL BLOCK DIAGRAMS
5.1 Servopack
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5.2 Power Supply Unit
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6. INPUT/OUTPUT SIGNALS
6.1 List of input/Output Signals

6.2 Description of Input/Output Signals

« Input Signals (Input through open-collector)

Table4 List of Input/Output Signals Table 5 Input Signals
Terminal Symbol | Signal Name Description Signal Name Functions
Main Circuit 270 to 310VDC At LOW the controller 1s ready to operate
P,N Power Supply | (Supplied from the power Make a sequence so that SERVO ON signal is
Input supply unit) turned on after power is applied to the controller
Control Power | 200/220VAC, 50/60 Hz (Supplied and main circuit, adjusting SERVO ON s gnai to
rt Supply Input from the power supply unit) s;?v':r turns off control power and main circuit
Matn L Lo DC Reactor Connected to the separately SERVO ON
Circuit " Connection instalied DC reactor gg;lgf;)(t gOWER _,_/,_L
Termi- )
nals . MAIN CIRCUIT
Motor A Connected to motor terminal A "
AB Connection B Connected to motor terminal B POWER SUPPLY (P, N)
Connected to terminals B1 and B2
ef ggi:‘m?::m of Minertia Motor J series with a
thermoguard
1 | SERVOON | SeeTable5 « Output Signals (Output through open-collector Isink=
1-3 | OVERLOAD See Table 6 10 mA max)
1-4 | SERVOREADY | See Table 6
1-5 Table 6 Output Signals
Y TG ON See Table 6
Control 1-6 Cormend 5161 I Signal Name Functions
Circuit |, ~\ — ! TG(FB) n 0 TG terminal () TG ON signal turns LOW when motor speed ex-
Connec- 112 Connected to TG terminal (+) TG ON ceeds 1/10 of the rated speed
tors 1.7 | Speed Speed reference nput 4 to 50V ights up when TG failure (disconnection,
Reference shortcircuit, reverse connection) or motor over-
1-9 | FUSE OFF See Table 6 SERVO ALARM | speed Is detected
hghts up when overcurrent Is detected
110 | SERVO ALARM | See Table 6 hghts up when overvoltage is detected
13| sG ov SG OV Signal grounding Applying power to main circuit without genera-
1-20 | Grounding - SERVO READY | tion of SERVO ALARM signal makes

SERVO ALARM output LOW

OVERLOAD output signal turns HIGH when mo-

OVERLOAD tor overload (internal thermal relay circuit or
thermostat) 1s detected
Blowing fuses in tne Servopack unit turns
FUSE OFF | FUSEGFF signal LOW
6.3 List of Terminal and Connector
« Terminal (Type LC-01-30)
[P nfufuefafefrfefe]r]
Fig 3 Terminal List
« Connector (Type MR-20 RMA)

1 2 3 4 5 6 7 8 9 10
SERVO ON OVERLOAD [SERVOREADY| TGON | TG() |RePERENCE FUSE OFF [SERVO ALARM
11 12 13 14 15 16 17 18 19 20

TG ON TG (+) SG 0V Oc Oc Oc Oc GROUND

Fig 4 Connector List



7. CONNECTION DIAGRAM
7.1 Connection for YASNAC LX1/LX2

YASNAC LX1/1X2 ‘

POWER INPUT !
UNIT

THREE-PHASE
200/220/230 VAC  REGENERATIVE
RESISTO

Note

1.

2

Where supplying 230VAC, connect a control power sup-
ply across terminals 23 (623) and ® (®) of a power
unit

For a Servomotor (Minertia motor J series) with built-in
thermostat, connect the thermostat leads to the external
terminals @ and (D of Servopack See figure surrounded
by solid line at night. if a Servomotor without thermostat
will be used, short-circuit across the terminals @ and (®

Servopack

% W..zﬁwf..l;
LzE'g

Servomotor

Cannection of Minertia Motor
J Series and Servopack

Fig 5 Connection for YASNAC LX1/LX2




7.1 Connection for YASNAC LX1/LX2 (Cont'd)

« Wiring of Servopack and YASNAC LX1/LX2 « Detail of Wiring

YASNAC LX1/LX 2 CAXIS
YASNAC LX1/LX2 POWER INPUT UNIT SERVO UNIT
TYPE CPM4 _ _
POWER INPUT UNIT E-1 SVONKX \ 1-1
TYPE CPM4 DRIVE UNIT E-4 SRDX ; 1-4
E-19 0C : 1-19
E ( X-AX1s ;
MR—ZORMD D ] 1cN i E-9 FUX ' 1-9
CPCR-MRLIK :
E-17 0C ' 1-17
E-3 OLX* . 1-3
L}
E-16 0C ' 1-16
F 1 2-Ax1s E-10 ALX* . 1-10
1
MR-mRMD [:l[ g églgR_MRr..K E-18 0C . 1-18
- — 1
E-5 TGONX ! 1-5
E-11 0C ' 1-11
L
E-12 ATX : 1-12
[} ]
FEEDBACK UNIT E-6 BTX Py : 1-6
H 1
X- AXIS E-7 DAX 1 1-7
MR-mRMU D 2.
il TFUE-I3 T '
E-13 SGX P, ! 1-13
—_—— el e 1
i ' Z-AXIS
Mmoo SERVO UNIT
F-1 SVONZ 1 1-1
[]
F-4 SRDZ ! 1-4
J F-19 0C ' 1-19
MR- 20RM | I-— Z-AXIS :
lligy TFUE- F-9 FUZ : 1-9
F-17 oC : 1-17
F-3 OLZz* ‘ 1-3
F-16 oC ' 1-16
F-10 ALZ* i 1-10
T
F-18 0oC ' 1-18
Fig 6 Wiring of Servopack and YASNAC LX1/LX2 F-5 TGONZ . 1-5
F-11 oC ' 1-1
F-12 ATX : 1-12
F-6 BTX P} : 1-6
F-7 DAX : 1-7
F-13 SGX P : ] 1-13
—_———be e o2
hr

* Normally closed contact

Fig 7 Detail of Wiring



7.2 Connection for YASNAC MX1/MX2

THREE-PHASE

200/220/230 VAC
Ldd REGENERATIVE
RESISTOR UNIT

YASNAC MX1/MX2

REACTOR

8
9
POWER INPUT
UNIT
0 .
<9 4
Servopact REACTOR
B aa? ot o Sxreheid, o R,
gp ':?!.. 1 A
N sz —t
. 4] Servomolor
3 3
ir CPCR Al
§t -MR! .K y
]
i
3
L
4 1cN
) LT
0
NC
Munertia Motor
Servopack J Series
Al
[
Note

1 Where supplying 230VAC, connect a control power sup-
ply across terminals @23 (€23) and @ (®) of a power
unit

2 For a Servomotor (Minertia motor J series) with built-in
thermostat, connect the thermostat leads to the external
terminals @ and (® of Servopack See figure surrounded
by solid hne at nght If a Servomotor without thermostat
will be used, short-circuit across the terminals @ and (.

Connection of Minertia Motor
J Series and Servopack

Fig 8 Connection for YASNAC MX1/MX2




7.2 Connection for YASNAC MX1/MX2 (Cont'd)

« Wiring of Servopack and YASNAC MX1/MX2

YASNAC MX 1/MX 2

POWER INPUT UNIT
TYPE CP02

Mr-20Ri []| [—

mr-20rM []{[]

MR- 20RM Ob——-

MR- 20RM e —

m-20rM [ ]| ————]]

DRIVE UNIT

YASNAC MX 1/MX2

POWER INPUT UNIT
TYPE SR01/02

X- AXIS

M- 20rM ]| J———] 1cn

CPCR-MR{JK

Y- AXIS
] 1cN

CPCR-MRi K

Z-AXIS
] 1N

CPCR-MR{ K

FEEDBACK UNIT

X- AXIS

I

TFUE-{}

Y-AXIS

TFUE-{}

10

farnen
(==

Z- AXIS

TFUE-{}

MR-20RM [J[————

mr-zors [

wr-20rM [|[—f———]

MR-?OR:‘\IA I] D—_

DRIVE UNIT

4TH~- AXIS
I1CN

CPCR-MR{JK

STH-AXIS
1CN

CPCR-MR{ K

FEEDBACK UNIT

I

4 TH- AXIS

TFUE-{]

4TH-AXIS

TFUE-_]

(No3 HANDLE PG)

MR- 20RM Hil

(No.2 HANDLE PG)

MR- 20RM [“D

Fig 9 Wiring of Servopack and YASNAC MX1/MX2




« Detail of Wiring

YASNAC MX 1/MX2 Servopack YASNAC MX 1/MX 2 Servopack

POWER INPUT UNIT POWER INPUT UNIT

TYPE CP02 X- AXIS TYPE CP02 Z-AXIS
E-12 ATX 1CN-12 H-12 ATZ 1CN-12
E-6 BTX :p’ i 1CN-6 H-6 BTZ {P? ! 1CN-6
E-7 DAX : : 1CN-7 H-7 pAZ 1 | 1CN-7
E-13 SGX lp‘ i 1CN-13 H-13 SGZ :pf | 1CN-13
E-1 SVONX* : E 1CN-1 H-1 SVONZ* : i 1CN-1
E-5 TGONX* ; ! 1CN-5 H-5 TGONZ* ! | 1CN-§
E-11 oC 5 ; 1CN-11 H-11 0C vy 1CN-11
E-4 SRDX i : 1CN-4 H-4 SRDZ | i 1CN-4
E-19 oC E E 1CN-19 H-19 oC | l 1 CN-19
E-9 FUX E ! 1CN-9 H-9 FUZ : i 1CN-9
E-17 0C v 1CN-17 H-17 oC [ 1CN-17
E-3 OLX* 1: : 1CN-3 H-3 OLZ* l : 1CN-3
E-16 ocC E : 1CN-16 H-16 ocC i ! 1CN-16
E-10 ALX* | 1CN-10 H-10 ALZ* ! | 1'CN-10
E-18 0C E\ E 1CN-18 H-18 0C i E iCN—lS
E-20 EPX 7 H-20 EPZ -/

CPCR-MR[JK CPCR-MR{JK
—
Servopack YASNAC MX1/MX 2 Servopack
Y- AXIS POWER INPUT UNIT
TYPE SR(1/02 4-AXIS
F-12 ATY 7™ 1CN-12 E-12 AT4 P 1CN-12
F-6 BTY EPI : 1CN-6 E-6 BT 'p] 1CN-6
F-7 DAY . i 1CN-7 E-7 pAs ! 1 1CN-7
F-13 SGY :P’ ! 1CN-13 E-13 5G4 b} ! 1CN-13
F-1 SVONY* + | 1CN-1 E-1 SVON4* | | 1CN-1
F-5 TGONY* ! | 1CN-5 E-5 TGON4* l 1CN-5
F-u ocC ) E 1CN-11 E-11 oC Vo 1CN-11
F-4 SRDY | i 1CN-+4 E-4 SRD4 ! 1CN-4
F-19 oc i, 1CN-19 E-19 oC o 1CN-19
F-9 Fuy i i 1CN-9 E-9 FU4 ' f 1CN-9
F-17 oC E ! 1CN-17 E-17 oC ' : 1CN-17
F-3 oLy* ! ! 1CN-3 E-3 oL4* ! | 1CN-3
F-16 oC | | 1CN-16 E-16 ocC K 1CN-16
F-10 ALY* ! : 1CN-10 E-10 AL4* | i 1CN-10
F-18 ocC :L E 1CN-18 E-18 oc , 1CN-18
F-20 EPY 1 E-20 EP4 ./
CPCR-MRIIK CPCR-MRJK

* Normally closed contact
Fig 10 Detail of Wiring



7.2 Connection for YASNAC MX1/MX2 (Cont'd)

]
YASNAC MX 1/MX 2

POWER INPUT UNIT Servopack
TYPE SR01/02 S AXIS
Tl AT4 (T 1CN-12
F-e BT4 EP': 1CN-6
i pAs ! ! 1CN-7
- sce || 1CN-13
F-1 SVON4* | | LNt
F-5 TGON4* | | LCNs
Fou oc L 1CN-11
F-4 SRD4 4 ! L CNa
Fo oc : i 1CN-19
£ FUs_ ! ! 1CN-9
ekl LY ' : 1CN-17
3 oLsr ! | 1CN-3
Foio oc L 1CN-16
F-1o AL4x | E 1CN-10
F-18 oc L 1CN-18
F-20 EPe Ny
CPCR-MRLIK

Fig 10 Detall of Wiring (Cont'd)

8. CHARACTERISTICS OF SERVOPACK
AND SERVOMOTOR COMBINATION

8.1 Characteristics Description
When Servopack ts combined with DC Servomotor (Cup-

Motor or Hi-Cup Motor), a torque-speed characteristics
can be obtained by the following formula.

I(sp 1a

REACTOR

Servopack
Vac Et

VAC  AC input voltage to Servopack
I(sp) Output current to Servopack

Et DC terminal voltage of Servomotor
Ia Armature current

Fig 11 Connection of Servopack and Servomotor

Et=Ke:N+(Ra+ Rk)-la+ Vr+6

Ke: Motor voltage constant (V/rpm)
N Motor Speed (rpm)
Ra Armature resistance () at 20°C
Rk: DC reactor resistance (Q2)
Vr: Ripple voltage (V)
6 Transistor voltage drop (V)

12

Table7 Relation between Servopack and DC Reactor

Servopack | DC Reactor Resistance DC Reactor

Type CPCR- Q) Specification Numbers
MRO5:.:K 02 DE 8402698
MRO8. K 02 DE 8402698
MR15.:K 02 DE 8402698
MR22.7K 015 DE 8403030
MR37. K 010 DE 8402699

tl\lote For Servomotor characteristics list, refer to the following
Ists

« Cup Motor A series C74980107
« Hi-Cup Motor G series C 74980109

8.2 Torque-Speed Characteristics

In combination of Servomotor (Cup Motor A series,
Hi-Cup Motor G series) with Servopack (Type CPCR-MR
"1K), torque-speed characteristics are shown below.

Cup Motor A Series

* Cup-Motor Type: UGCMED-04 AA
* Servopack Type: CPCR-MR 052 K

500] Tmax=112 (kg em)

Ta max=40 A

Torque N
(%] 300 Iispymax=25(A)
Ta=24 1(A) (300%,
B
w0t - 7 \ B
=16 4(A ) (200%) N =
18,
CPCR v
MROS /V 4 \\ g
Rating 00 ] 1750 N N 5
Ti~8 2(A) (100%) o
A :
500 1000 1500 2000 2500 3000
Speed [rpm] N .
[ 10 0 50 60
Current [A]
(a)

¢ Cup Motor Type: UGCMED-08 AA
* Servopack Type: CPCR-MR 082 K

so0 L max=2090kg em) Ia max=33A
4004 lisprmax=25(A)
Oupt - ~=pF~~1
Torque
& | w-21jw
e (300%)
B -
1a=13 4}(A) 5
e T@00%) g
CPCR R
MR 08 ®
Rating ;;,_l"s 7 A)/ 1750 ;E'
100%) | ]
/ A —
500 1000 1500 2000 2500 3000
N . Speed[rpm] ) X
[ 5 10 15 25 30

Current[A]

(b)



* Cup Motor Type UGCMED-15 AA
» Servopack Type CPCR-MR 152 K

sond Fmax = 118l o) Ia max=55A

o4
Lispimax - W(A)

F= ="
Output - —_
'[r:i““‘ Ia- &4 6fA N W0%) 5
] m=22 4fa)200% %
CPCR H
MIS o] \ =
Rating | la=11 2 [{A)100%}) 1750 N
A
500 1000 1500 2000 2500 g
L Speed[rpm] . .
0 10 1) 0 %0 60
Current [A}
(c)
* Cup Motor Type- UGCMED-22 AA
» Servopack Type- CPCR-MR 222 K
- Tmax=b15(kg om) Ia max=84 A
4004
Output
Torque
(%]
004 -
£
I PR 7570 N g
ceer T @0%) B \ )
MR2 s
Rating ] =16 9 (100%) 1750 AR
i
0 500 1000 1500 2000 2500 3000
L | Speed [rpm) .
0 ] 50 (3 100 125 150
Current [A]
{d)

* Cup Motor Type: UGCMED-37 AA
» Servopack Type' CPCR-MR 372 K

[ § Tmax=1030(kg em) Ia max=133A

4004

Output

Torque 3004

[%] Itsprmax=60{A)
I r==1-

o J1a=54(4)] (2009) E
CPCR 5
MR 37 oud g
Rating | 12 ~27(A) (100%) %

100 — £

A
0 500 1000 1500 2000 2500 3000
A Swedlrom) """
o ) 50 7 100 125 150
Current {A]
(e)

Fig 12 Torque-Speed Characteristics of
Cup Motor A Series

Figure Description

An output torque of y-distance is expressed as a
percentage.

* 100 % Output Torque=Torque ConstantXRated
Current.

. - _Instantaneous Max Torque (1 sec
- Torque Constant= 1 o taneous Max Current 51 sec'S

Dashed Bold Line Servopack max output current
Vertical Line. Continuous output current

T max Instantaneous max torque, 1sec(kg-cm)

N max. Instantaneous max speed, 1sec(rpm)

Vac Input voltage (V)

la Armature current(A)

I(sp)max Max output current at driven side

A- Continuous rating range

B Instantaneous rating range

13



8.2 Torque-Speed Characteristics (Cont’d)

Hi-Cup Motor G Series

¢ Hi-Cup Motor Type: UGHMED-03 GG
* Servopack Type: CPCR-MR 055 K

5004 Tmax=120(kg om) Ia max=38A

=15 1(A)
(200%)

’
b,
Rating | =7 8(A) (100%) AR
" NN

Nmax=2500(rpm)

500 1000 1500 2000
Speed [rpm]

2 30 40
SP Current [A)

(@)

« Hi-Cup Motor Type: UGHMED-06 GG
» Servopack Type: CPCR-MR 085 K 1

s00f Tmax=250(kg cm) Ia max=32A

&
L
F. \2
\ 2)
400 Itspimax—=25(A) Qb 73
Ouwpt [=—=T——=—T7- PR\ b

Torque s[ ?‘\( ’:"/
%] I 19 5[A) (300% \%,
CPCR

8 \
] m=131a) 200%)
MR 08

Rating =] =6 5(A)(100%)

A [~

g

$
Nmax=2000{rpm)

500 1000 2000 2500

0 1500
W Speed [rpm]
0 Y X

don
3000

10 2 0 40 S0
Current [A]

(b)

* Hi-Cup Motor Type: UGHMED-12 GG
« Servopack Type: CPCR-MR 155 K 1

Tmax=585(kg cm) Ia max=53A

400+ - Z X2, \Z,
Output -5”-)"—“. -‘OLAA -J g
Torque
(0] 8 ‘

1a = 318J(A)(300% ) X
In = 212J(A)(200%)
cPcR 0 \

N

N max =2000(rpm)

Rating (A
1004

% \

’ 1

0 500 1000 1500 2000
Speed [rpm]

) 10 20 30 © 50
Current[A]

(©
14

* Hi-Cup Motor Type: UGHMED-20 GG
* Servopack Type. CPCR-MR 225 K 1

500 Tmax=875(kg om) Ia max=80A
Outpuh‘ooo ~ ‘5(,
T \
= AN
w0} AAL
ipimamsal N\ i
b vt re r\' £
2004832 4(A) 200%) B §
CPCR A}
MRZZ __| i
R"“'lm =16 2(A) 100%) z
A
] 500 1000 _ 1500 _ 2000 3%
L Speed[rpm] . .
0 % 50 3 100 15 1%
Current[A]
(d)
* Hi-Cup Motor Type* UGHMED-30 GG
* Servopack Type: CPCR-MR 375 K 2
Tmax=1400(kg om) Ia max=105A
500 7
/
wot
Output
g]ﬂl“ 1(sp, max =60A /
o I CREENTNE
BAF
B e \h I
200]12=42(A) /N\e$ X E
@0%) W
CPCR / \ A
MR37 —;, - 210a
Rating 100 in;‘]' \ g
Y
A : \
4 Lo
[ 500 1000 1500 2000 2500 3000
— , Specdlrpm] , .
0 25 50 [ 100 125 150
Current [A]

(e)

Fig 13 Torque-Speed Characteristics of

Hi-Cup Motor G Series



9. APPLICATION TECHNIC OF YASNAC

9.1 Servomotor Selection

Where selecting DC Servomotor, the functions shown
below shouid be considered The motor is selected in
accordance with customer’s requirements.

» Motor speed

« Torque

« Positioning time
« Dimensions

For an example of motor selection, Table 8 is used In
this case, the motor speed and the torque are important
in selecting the motor.

9.1.1 Prerequisite

To select the motor, its prerequisite is shown below.

(1) Ball Screw Length and GD2/4 (Fig.14)

The ball screw GD2/4 is obtained by the following for-
mula

GD2/4= M><(—[2’—)2 1L

( )XﬂPX( )X %10~ 3[kg-cm3]

1
32

D: Ball screw diameter [cm]

£ Ball screw length [cm] (screw section+400mm)
P Iron specific gravity [787 g/cm?3]

M Ball screw weight [kg]

aDAX 0P X10- 3[kg-cm3)

zw -
1504
—=—HM-12GC
Ball
Sec
cova 100f
[keg cm?]
50
30 —=—HM-06GG
__D__so,(w_l___—————
—
0 500 1000 1500 2000 200 3000
Ball Screw Length [mm]
Fig 14 Ball Screw Length and Ball Screw GD2/4

(2) Moving Member Weight and Ball Screw Shaft Inertia
GD?2/4 (Fig.15)

Ball screw shaft inertia GD2/4 for moving member weight
(work table, tool fixture, tool) depends on a ball screw
pitch. The formula is as follows.

GD/4= wx( ) [kg-cm?]

P Ball screw pitch [ecm]
W: Moving member weight [kg]

100°

751
Ball
Screw
Shaft
Inertia
GDYV4
[kg em?)

571

1500

1000
Moving Member Weight [kg]

2000 2500 3000

Fig 15 Moving Member Weight and Ball Screw
Shaft Inertia GD2/4

How to Oblain Rotor Inertia GD2/4 from Load
Inertia GD2/4

MOVING MEMBER
(INCLUDING TABLE,
TOOL FIXTURE,
TOOL)

Zy1,Z_ Number of gear tooth

B

IM

*Jv  Rotor nertia

«J1  Ball screw inertia

«J2 Ball screw shaft inertia
of the moving member

¢ Jz,,Jz, Gear nertia

«K Total reduction ratio

k=2

: z
Where direct drive, K=le=l

MOTOR

Total Inertia
J=IM+IZ0+ (Ji +J2+Jz) XK?

(3) Motor Torque-Thrust Load

Fig 16 shows the relationship of motor torque and thrust

load. The thrust load (F) is from the following formula.

F=52-XTikg]
T: Motc»r torque [kg-cm]

> ARARR

P: Ball screw pitch [cm] B P~
ALL SCREW
K Total reduction ratio TORQUE (T) PITCH (P)
2000
15004
Thrust
Load 100C
[kel
500._
fHm- -06GG llecc {um-2000 bum-20cc
¢ 50 100 150 20 250 300

Ball Screw Torque (kg cm)
Note: Data is under no friction and 100 % efficiency.

Fig 16 Ball Screw Torque and Thrust Load 15



9.1 Servomotor Selection (Cont’d)

(4) Load GD2/4 — Accelerating Torque

Accelerating torque (T.) used to accelerate to N rpm at
accelerating time (ta) is calculated by the following for-
mula. The same formula is used for decelerating torque
See Figs 17 and 18

SPEED

Nrpmp-=-~

s T t
TIME

TL

- o = - -

T i '

TLi I TIME

Fig 17 Speed-Time and Torque-Time

GD2X N

Accelerating torque TL:m [kg-cm]

ta
N

T

Accelerating time [sec]
Speed [rpm]
GD2 Total load inertia [kg cm?]

Friction torque

Actual accelerating torque’ T=T.+T’

Accelerating
Torque T (kg cm)

200_
160 /
i )
1501 o/ & &
< &S
RS c:,\\ %_\\
1004 &/ K
L/5 .’Q
4 >
“Q
504
302 4
’HM-OGGG(Z-JM) § \JHM-12GG(2-Jm)} HM-20GG (2- Ju)
( 100 200 300 400 500 600

16

Total Load Inertta GD? /4 (kg cnd)

Fig 18 Total Load Inertia GD2/4
and Accelerating Torque

9.1.2 Selection Example

In this section, a Servomotor which met selection criteria
shown in Table 8 is selected.
(1) Motor Speed N
Refer to Nos 6, 7, 12 and 13 in APPENDIX
(a) At quick feed (N)
12,000 [mm/min] =N1X~g-X10 [mm/rev]

= 12000 _1500 [rpmi
10X

5
(b) At cutting feed (N2)
No=—2400__ 360 [rpm)

4
10><5

N1

| Motor Speed 1500 [rpm] b - (A)

(2) Motor Torque at Cutting Operation

Refer to Nos 6, 7 and 10 in APPENDIX
(a) At feed of low speed
Friction torque T'=25[kg-cm]- - ()

(b) Cutting thrust
» Ball screw torque 160 [kg cm] (See Fig.16.)

« Total reduction ratio K . —‘5‘-
Rotor torque T=160XxK
=160X &
=128 [kg-cm]-- - @

Actual rotor torque is obtained as follows
Refer to Paragraph 9.1 1(3)
_2x
1000 kg = P-KXT
%xw [mm/rev]
T= 5 %1000 X10-1 [cm/mm]

=127.4 [kg-cm]

Therefore, actual motor torque is as follows
®+@=25+128=153 [kg-cm]

(c) Maximum torque at cutting operation
165 [kg-cr)=1 08 X153 [kg-cm]

| Motor Torque at Cutting Operation- 153 [kg-cm] | ---(B)

From (A) and (B), Servomotor type UGHMED-20GG
can be selected as the first motor selection. See Tables 2
and 3. In this example, Cup motor and Hi-Cup motor
only are considered for the selection



(3) Motor Accelerating/Decelerating Torque at Quick Feed

(a) How to obtain total load inertia GD2/4
« Ball screw inertia GD2/4
Refer to Fig.14.

Ball screw inertia=30 [kg.cm?]::---- ®
For calculation by the formula, see Paragraph 9.1.1(1).

- Ball screw shaft inertia GD2/4 to moving member
weight

Refer to No.4 in APPENDIX and Fig. 15.

Ball screw shaft inertia=29.5 [kg-cm2}--+-++ @
For calculation by the formula, see Paragraph9 1 1(2)

« Rotor inertia GD2/4 from load inertia GD2/4
See Paragraph 9.1.1(2)
Rotor inertia=(@+@)X K2
=(30+20.5) (¢’
=38 1[kg-cm?2]
However, No.9 in APPENDIX, that is:
Rotor inertia=68.9 [kg:-cm?2]------ ®

The rotor inertia in APPENDIX contains coupling
and gear inertias Therefore, 68.9kg.cm2 should be
used to obtain the total load inertia GD2/4

« Total load inertia GD2/4
Rotor inertia of Hi-Cup motor type UGHMED-20 GG

is 234kg-cm2 See Table2 As a result of that,
Total Load Inertia GD2/4=234+®)

i =234+68.9 e ®

L =302 9 [kg-cm2]

(b) Accelerating/decelerating torque

Refer to Fig 18 Where accelerating/decelerating time at

quick feed ta=0.2sec, total load inertia=302 9kg-cm?2

and motor speed=1000rpm, accelerating torque T. 1s

160 kg'cm Howeve , since actual motor speed at quick

feed 1s 1500 rpm, actual accelerating/decelerating toraue

is as follows,

Accelerating/ decelerating torque=160X1.5

=240[kg-cm]----®D

For calculation by the formula, see Paragraph 9 1.1 (4).
(c) Friction torque at quick feed
7'=45 [kg . cm] ......

i Actual Accelerating/Decelerating

i
Torque at Quick Feed=@)+® !
=240+45 l

=285[kg-cm]

(4) Final Motor Selection

. at Quick Feed 1500 [rpm]
Motor Speed { at Cutting Feed 300 [rpm]
« Motor Torque at Cutting Feed 153 [kg-cm]

* Motor Accelerating/Decelerating Torque
at Quick Feed 285 [kg-cm]

The following Servomotor is selected in accordance
with the values:

Hi-Cup Motor Type UGHMED-20GG

9.1.3 Selected Motor Check

In combination of Hi-Cup motor type UGHMED with
Servopack type CPCR-MR 225 GD, torque-speed charac-
teristics of Fig.19 can accept the three selecting criteria
described in Paragraph 9.1.2 (4). Therefore, Hi-Cup
motor type UGHMED-20 GG is selected.

Current Hi Cup Motor

- Type UGHMED 20GG
(Ia max=80A) * Rated Torque 175 [kg em]
* Rated Current 16 2[A]

Tmax =875(kg cm)

At Cutting Operation

* Torque 153 [kg cm]
158 100 =87 41%]
175

e Current 15[A)

400

300 At Acceleration/Deceleration
Output E * Torque 285[kg em]
T 285 -
[;ﬁque = 175 X 100=162 [%]
2 25 \$ * Current 27[A]
MR 22 I -=—Required Torque at
Rating—= z/ W\\ g Accel/Decel
la=16 2A]100%) 1 =z
100
——Required Torque at
153(kg an]/ ’% Cutting Operation
”AT A AT
CUT , ACCEL/DECEL .
0 500 1000 1500 3000
Speed [rpm]
0 1525 50 75 100 125 150

Current (A)

Vac Input Voltage
la  Armature Current
A Continuous Rating Range
B Instantaneous Rating Range
kspy Output Current at Drive Side
Fig.19 Torque-Speed Characteristics in Combination of
Hi-Cup Motor Type UGHMED-20GG with
Servopack Type CPCR-MR225GD

Furthermore, these values are within limits of the follow-
ing three items shown in Table 3 Characteristics in Com-
bination of Servopack and Servomotor.

« Overspeed 1500 [rpm]=1500 [rpm]
(Motor speed at quick feed)

166.3 [kg-cm] > 153 [kg-cm]
(Motor torque at cutting feed)

« Continuous Effective
Torque at Rated
Operation

« instantaneous
Effective Torque
at Overspeed

438 [kg-cm] > 285 [kg-cm]
{Motor accel/decel torque at quick
feed)

17



9.2 Coasting Distance After YASNAC Emergency Stop

9.2.1 Calculation of Coasting Distance

The coasting distance after YASNAC emergency stop
functions during quick feed is obtained as shown below
(V)N GDw Motor GD? {kg m?]
(VN | GDv: . Load GD? [kg m?]
Ro Dynamic braking resistance [Q1]
Ra Armature resistance [(}]
Ke Voltage constant [V/rpm]
Kr Torque constant (kg m/A]

/ ESP OFF

Y t
T 1
w ——]
=t

Fig 20 Coasting Distance

r= (GD2w+ GD2() (Ro+Ra)
375-Ke'Kr

T
V=Voe— T [sec]------ @

ses  (8) Type UGCMED-04AA

(mm)
80
70
60
50
40

30

20

ROTOR INERTIA (22 4)

1 L 1 1 1 1
10 20 30 40 50 60 70 80 90x10 -4
GD2/4 (kg m%)

.1 (D) Type UGCMED-08AA

ROTOR INERTIA (44 2)

1 1 i

0 50 150 x10 *

GD{/4 (kg m?)

100

(c) Type UGCMED-15AA
(mm)

ROTOR INERTIA (101)
200 300 400 500x10 *
GD}/4 (kg m%)

o 100

18

The emergency stop is achieved by a dynamic brake.
The coasting distance(Sps) by the dynamic brake is
obtained by the following formula.

Sos=(Vp Xto) X(VoX1) [mm]------@

V  Quick feed speed[mm/s]
ip Delay time of emergency stop reference todeceleration [sec])
tr Decelerating constant[sec])

Fig. 21 shows relationship of Sps and GD.2/4 for DC
Servomotor (Cup Motor A series, Hi-Cup Motor G series).
These relationships are obtained using formulas (1) and
@, under t=0.04sec.

Type UGCMED-22AA

(d)

Sos
(mm)
60
50
40

30

20

10
ROTOR INERTIA (152)
i 1 1 1 i 1
0 100 220 300 400 500 600x10"*
GD%/4 (kg m%)

ses. (8) Type UGCMED-37AA

(mm)
90
80
70
60
50
40

30

20

10

ROTOR INERTIA (298)

) PSS S TR WY TR SN WY W |

0 500 1000 x10 ~*
GD}/4 (kg m?)
Soe Coasting distance after

emergency stop [mm)]
Vo Quick feed speed [mm/min]
GD.: Load GD? [kg m?]

Fig 21 Relationship of Sps and GD.2/4 for
Cup Motor A Series



ses. (8) Type UGHMED-03GG

(mm)
80

70
60
50
40
30

20

10 ROTOR INERTIA (20 3)

1 1 1 i 1 1 1

1
0 10 20 30 40 S0 60 70 80 x10 !
GD}/4 (kg m?)

[?..':) (b) Type UGHMED-06 GG

ROTOR INERTIA (33)

L '} L
0 50 100 x10 ~*
GD /4 (kg m?)

(mm)  (c) Type UGHMED-12GG

ROTOR INERTIA (134)

1 1 1
0 100 200 300 400

500 x10 ¢
GD{/4 (kg m?)

9.3 Minimum Dog Length for Returning to Home Position

For returning to home position, minimum dog length is
obtained by the following formula. Refer to Fig.23.

Speed V
[mm/sec]

Loz(ﬂ;—gcﬂz—+ Voxtc[{mm]

Vo: Quick feed speed [mm/sec]
Vi: Approach speed 1[mm/sec] o

(d) Type UGHMED-20GG

w
<
1

(mm)

50

40

30

ROTOR INERTIA (234)

L 1 1 1 1 1 1 1 i 1
0 200 400 600 800 x10 ~*

GD{/4 (kg m?)

sou| (6) Type UGHMED-30GG

ROTOR INERTIA (365)

'l L I}
400 600 800 1000 1200 1400x10 ~*
GD2/4 (kg m?)

L
0 200

Spos  Coasting distance after
emergency stop [mm]

Vo Quick feed speed [mm/min]

GD.: Load GD? [kg-m?]

Fig 22 Relationship of Sps and GDr2/4 for
Hi-Cup Motor G Series

DECEL L S
OFF

QUICK FEED ACCEL/DECEL
CONSTANT Dc(#6286-#6289)

APPROACH SPEED 1 V1 (#6310-#6313)

APPROACH SPEED 2 Vz

DOG (#6316-#6317)

TRAVELLING DISTANCE
e Time  (#6304-#6309)

QUICK FEED =<
SPEED W
(#6280-#6283)

Dc: Quick feed accel/decel constant[mm/sec?]

Lp: Dog length [mm]

tc : Delay time of emergency stop reference to
deceleration [sec]

V2: Approach speed 2 [mm/sec]

Lo [sec)

L | i DECEL L S SIGNAL

A N l:l

HOME POSITION SIGNAL

Fig 23 Time Chart for Returning to Home Position
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APPENDIX SELECTION LIST OF DC SERVOMOTOR FOR YASNAC
Selection List of DC Servomotor for YASNAC

MACHINE NAME APPVL.| CK. SEL
MACHINE TYPE
CNC NAME YASNAC
No. ltems X Y Y4
1 | Moving Direction (Horizontal, Vertical, Rotating, Diagonal) Horizontal
2 | Max Stroke (between Machine Ends) (mm) 1000
3 | Table Support (Slip, Rolling) Slip
4 | Moving Member Weight (with Workplece) (kg) 1180
5 | Counterbalance (kg) —
Diameter (mm) 40
6 Ball Screw Lead (mm) 10
Length (mm) 1506
7 | Total Reduction Ratio 4/5
8 | Friction Coefficient
9 | Rotor Inertia GD2/4 (kg-cm?) 689
At Low Feed (kg-cm) 25
At Quick Feed (kg-cm) 45
10 | Load Torque Cutting Thrust (ka) 1000
At Max Cutting (kg-cm) 165
11 | puty Max Cutting Duty {% ED-min) 45%/12min
Positioning Frequency (sec/time) 5
12 | Quick Feed (mm/min) 12,000
13 | Max Cutting Speed (mm/min) 2400
14 | Position Detection Method
Type TFUE-
15 | Detector Feed per Revolution  (mm/rev)
16 | Motor Type
Quick Feed Speed (rpm) (1500 | = | Obtaned in Paragraph 9 1 2(a)
17 | Servopack Type CPCR-
18 | Position Loop Gain Kp (sec™)
Deceleration Stop (mm)
19 | Decelerating Distance | Emergency Stop {mm)
Zero Point Dog Length (mm)
Accelerating/Decelerating Time at Quick Feed: 0.2 [sec]
20 | Remarks

h
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