Step-Servo/Stepper motors Selection Flow

Stepl: Select a motor based on the calculated required speed and torque.
Refer the speed-torque characteristics chart from the product site

o MSpeed - Torque Characteristics (Reference values)
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AZMBEADCH

(Resolution Setting: 1000 P/R)

Speed - Torgue
Characteristics

e Ex) Required Speed = 2,000 rpm and

AzmeoaICH e Required Torque = 0.5 Nm,
o AZ66AC can be selected.



Step2: Confirm the rotor inertia Jo and the load inertia JL ratio.
Refer the speed-torque characteristics chart from the product site

Item # AZE6AC, AlphaStep Battery-Free, Absolute Sensor Stepper Motor and Driver Package

Request Information

g o)

Specifications Driver

Product Line

Frame Size

Motor Length

Speed-Torque

Characteristics

Helding Torque 2

Resolution (Resolution
Setting: 1000 PIR)

|

Unit of Measure Metric

r Specifications Speed-Torque Dimensions

Oriental Motor®

60 mm

72mm

Speed - Torque Characteristics

1.20N-m

0.36 */Pulse

[ Rotor Inertia

370x107 kg-m? ]

E Printable Page

This package part number has been discontinued. We are now offering these as cor

products.
Please contact your local sales office for updated part numbers.

m|

Inertia Ratio(Reference)

Step-Servo 30 Max.
Stepper 30 Max.

Where JL: Load inertia
J L

Inertia Ratio > ———
Jo x i

Jo: Rotor inertia

i: gear ratio

Ex) Calculated Load inertia = 1,480 x 107 kgm?
Jo of selected motor = 370 x 10”7 kgm?
Gear ratio of selected motor = 1 (no gearhead)

Inertia ratio = 9,500 x 107 /(370 x 107 x 12)
=25.7<30

If the ratio is below 30, consider a larger motor or
higher gear ratio



Stepl: Select a motor size from based on the Required torque and the RMS torque
Refer the specification from the product site

AZX Series Servo Motors Equipped with Mechanical Absolute Encoder

These zervo motors are equipped with a battery-free absolute encoder. They are suitable for continuous speed confrol or positioning applications with a large amount of
fravel since they achieve high torque in the high speed range. The bazic operations are the same as the AZ Series, making combined use of equipment easy.

Required Torque < Max. Instantaneous torque

=
TSN product Features  Drivers & Accessories  System  Part Nug

E—— RMS Torque < Rated Torque
| stepper motor Lineup
- |

. | Ex) Required Torque = 30.0 Nm,
Ll 4 [ J RMS Torque = 10.0 Nm

400W or larger can be selected

—
€ © Round Shaft (No Gear) 270 0z-in 191Nm 540 ~ 1020 oz-in 382~716N-m

2 ﬁl

< / Electromagnetic Brake
Ry}
0 W (4i5 HP) Servo sy Gened m 40

Motor

Next, check the permissible inertia



Step2: Select the gear ratio based on the required speed and the permissible inertia

400 W (1/2 HP) AZX Series Mechanical Absolute Encoder Servo Motors

3 Printable Page Download PDF (=3 Email This Page

These servo motors are equipped with a battery-free absolute sensor. They are suitable for positioning applications with a large amount of travel, since they achieve high torque in the high speed range
= 400W (172 HP)
= Max Speed: 5,500 r/min

-
. 1 « Round Shaft, Geared Type
< « AC Input
« Electromagnetic Brake Type Available
. J ;L
LI & 2 j

\V'
o " e

Rated Motor Max g : ) Gear H
oma Tme fooee ZNRN e st gk Ex) Required Speed =110rpm,

Required Torque = 30.0 Nm,
D AZXMGA0AC 400w 50 mm 127 5500 i 14.7x107% Round Shaft :

- RS o G RMS Torque = 10.0 Nm

s Load inertia = 0.310 kgm?

[)  AZXMY40AC-PS5 aaery Wmn SR 0~Ti00mmn  00kgm  CEROEY
(] AZXMG40ACPS10 (:g"f;) 90 mm :Jni = 0 ~ 550 Kmin 0.147 kg-m* gf:f(tpag} 101 Pe rm|55|b|e Ioad Inertla - 0.919 kgmz
{ AZXMO40AC P 525 ey Swnm. 22 5 0-220umn  osiokgmt  SERERY 25 }

AZXM940AC-PS25 can be selected

If the permissible inertia is smaller than the
load inertia, check with the larger motors



AC motors Selection Flow

Stepl: Select a motor size based on the calculated required speed and torque.
Refer the Permissible Torque chart from the product site

| Ac Gear Motor Lineup

Output Power

1 W (11750 HP) AC
Gear Motors

4

3 W (11250 HP) AC
Gear Motors

“~

4

6 W (11125 HP) AC
Gear Motors

@

15W (1/50 HP) AC
Gear Motors

25W (1/30 HP) AC
Gear Motors

Type Gear Type

Parallel Shaft

Lead Wire

) Lead Wire

Terminal Box

Leat Conduit Box
40 W (119 HP) AC
Gear Motors
Lea
Lead \Wire
Terminal Box
Conduit Box
60 W (112 HP}AC
Gear Motors
Leat
Lead Wire
Terminal Box
Conduit Box
Leal
TEM 50 W (418 HP} AC Gear
Cond
Motors
Lead Wire

160 W (1/5 HP) AC
Motors

Power Supply

0.168 ~ 7.5 Ib-in

Single-Phase 110/115 VAC

Parallel Shaft

Righi-Angle Hollow Shaft

Right-Angle Solid Shaft
Round Shaft (no Gear)
2-Pole, High Speed (no

Gear)

Parallel Shaft

Righi-Angle Hollow Shaft

Right-Angle Solid Shaft

Round Shaft {(nc Gear)
2-Pole, High Speed (no
Gear)

Parallel Shaft

Right-Angle Hollow Shaft

Right-Angle Sclid Shaft

Round Shaft (no Gear)
2-Pole, High Speed (no
Gear)

2-Pole, High Speed (no
Gear)

Permissible Torque*

0.019~0.85N-m

Single-Phase 110/115 VAC
Single-Phase 220/230 VAC

Single-Phase 110/115 VAC
Single-Phase 220/230 VAC

Single-Phase 110/115 VAC
Single-Phase 2201230 VAC

Single-Phase 1101115 VAC
Single-Phase 220/230 VAC

6.8 ~ 88 Ib-in

3.4~ 38 Ib-in

4.6~ &8 lb-in

22~ 44 ozin

10.6 ~ 177 Ib-in

53~ 177 lb-in

7.3 ~177 lb-in

31~ 69 oz-in

15.9 ~ 177 lo-in

8§~ 177 Ib-in

10.6 ~ 177 lp-in

48 ~ 103 oz-in

78 oz-in

077~ 10Nm

039~ 10N-m

053~ 10 N-m

160 ~ 315 mN-m

12~20N-m

061~20N-m

0.83~20N-m

220 ~ 430 mM-m

1.8 ~20 N-m

0.91~20 N-m

12~20N-m

340 ~ 730 mN-m

560 mN-m

Ex) Required Speed = 30 rpm and
Required Torque = 9.5 Nm,
40W or larger can be selected.

Next, select a gear ratio



Step2: Select gear ratio based on the required speed.
Refer the specification chart from the product site

40 W (1/18 HP) World K Series Single-Phase AC Motors & Gear Motors

Motor & gearhead ship separatrtg

1-250f 120 | Resulfs Per Page 25 ~ | View

Clear

The World K Series AC motors & gear motors offer a wide selection with reliable performance, global agency approvals and conform to the

available as a round shaft motor only or with a parallel shaft gearhead.
« 40W (1119 HP)

= 3.54in. (30 mm) Frame Size
+ 3.15in. (80 mm) Frame Size [2-Pole, High Speed]

= Rated Torque
= Round Shaft = 44 0z-in (315 mN-m}
+ Parallel Shaft Gear= 6.8 ~ 88 Ib-in (0.77 ~ 10 N-m)
= Right-Angle Gear= 3.4 ~ 88 Ib-in {0.39 ~ 10 N-m)

s Lead Wire, Conduit Box or Terminal Box Types

| Unit of Measure Metric

Request Information Compare Items o Search by Specification

% Printable Page

Gear Output Rated
Frame = Output \Voltage Shaft/Gear . Output Rated
Item # Rati Shaft b d
= Single- Right-
5IK40GN- 40 W ; y
~ AWt/ gomm (e fnase AMGESOM 5y ympera  agin.  Tepheel T8 36
5GN50RAA HF) o ox m
VAC Gearhead
- Single- Right-
5IK40GN- 40 W . :
— AWITU/ 90 mm (119 1?2?131&5 Angslﬁa%ulld 601 Imperial 38 in. Tegﬂmal NE-M 20
5GNGORAA HF) 0% m
VAC Gearhead
—/ Single- Right-
5IK40GN- 40W : :
~ AWITU / 90 mm (i1a Phase  Angle Solid .., Imperial 38 in. Terminal 10 N-m 24
1101115 Shait Box
G RAR HPJ VA Gearhead

Ex) Required Speed = 30 rpm and
Required Torque = 9.2 Nm,

Gear ratio 60 can be selected.

Next, check the permissible inertia



Step3: Confirm the permissible inertia is greater than the load inertia.
Refer the specification chart from the product site

Item # 51K40GN-AW2TU / 5GN60RAA, 40 W (1/19 HP) World K Series Induction Right-Angle Solid Shaft Gearhead Motor (60:1 Gear Ratio) {Terminal Box)

Request Information

Induction motor i col P Weyor sy
Optimal for ration

= Confor rds and global power supply voltages

M. (@ ce

Motor and Gearhead ship separately

Unit of Measure Mefric

Specifications Dimensions Capacitor Connection System

Rated Torgue 94Nm
Rated Speed (rpm) 30
Permissible Load Inertia 1875 % 107* kg-m?

10 mm from Shaft End = 300 N
Pemissible Overhung Load

20 mm from Shaft End = 450 N

Permissible Thrust Load 200N

Jo > J,

Ex) Calculated load inertia JL = 980 x 10 kgm?
Permissible inertia Jc= 1,875 x 10* kgm?

If the permissible inertia is smaller than the
load inertia, check with the larger motors



Brushless DC motors Selection Flow

Stepl: Select a motor size based on the calculated required speed and torque.
Refer the Permissible Torque chart from the product site

Brushless DC Motors (BLDC Motors) & Gear Motors > AC Input Brushless DC Motor Speed Control Systems > BMU Series Brushless DC Motors (BLDC Motors) (AC Input)

Request Information W Shop Online Q_ Search by Specification

BMU Series Brushless DC Motors (BLDC Motors) (AC Input)

The BMU Series features a compact, high-power and high-efficiency brushless DC motor and is combined with an easy to use, easy to set speed controller. The entire
motor structure features our latest brushless DC motor technology and has been innovated in pursuit of the optimal performance.

The BMU Series has a maximum speed of 4000 r/min. Speed ratio of 1:50 (80 to 4000 r/min) is achieved. Featuring 30 W (1/25 HP), 60 W (1/12 HP), 120 W (1/6 HP),
200 W (1/4 HP), 300 W (2/5 HP) and 400 W (1/2 HP) output power models.

« Speed Control Range: 80 ~ 4000 r/min
« Easy Wiring, Easy Set Up and Simple to Use Controls
« Parallel Shaft, Right-Angle Hollow Shaft Gear, Hollow Shaft Flat Gear or Round Shaft (no Gear)

« H1 Food-Grade Grease-Compatible gear motors available.

« Imperial or Metric Shafts Available

« IP65, IP66 and IP67 Types Available

[ETOWIVY procuctreatures  Accessories  System  PartNumber Code | Downloads & Reference

| rushiess DG Motor & Gear Motor Lineup

Output Power Gear Options. Pover Supply

_ EE Ex) Required Speed =5 to 60 rpm
’. e | AR | e | e |y Required Torque = 9.2 Nm,
— 60 W or larger motor can be selected

Paralel Shaft

-
. RigtAnge Hollow Shat 10812160 12-208Nm
Az . Stainiess e &0~ 4000 imin
5 Singe Prase 100-20VAC b
2| SingeThree-Phase 200240 VAG a0 posc)

Wiax 80075:1]
50W (1112 HP) Brushless.

Hotow St Fiat Gear 753001 085-34Nm
DC Motors & Gear Motor
Round Shaft (1o Gear) ez 0191Nm
Parallel Shaftor
H1 Foo Grade 177260 2~30Nm
Paralel Snaft

Right-Angle Hollow Shaft

P
| (Staiess Sicel) wsmaren F2mssanm 80 - 4000 i
Single Phase 100-120VAC

Singlel T Phase 200-240 VAC M 0.4 200:1]

00 (571
Hollow Shaft Fiat Gear 16~6801b:n 19~T7Nm
120 W (118 HP) Brushless.
C Motors & Gear Motors

Round Shaft (o Gear) st0zin 03828



Step2: Select gear ratio based on the required speed.

Refer the specification chart from the product site

60 W (1/12 HP) BMU Series Brushless DC Motor Speed Control Systems

pay

E Printable Page Download PDF (33 Email This Page

The BMU Series features a compact, high-power and high-efficiency brushless DC motor and

is combined with an easy to use, easy to set speed controller. The entire motor structure
features our latest brushless DC motor technology and has been innovated in pursuit of the
optimal performance. The BMU Series has a maximum speed of 4000 r/min. Speed ratio of
1:50 (80 to 4000 r/min) is achieved. Round Shaft and Geared models available.

60 W (1/12 HP)

Single-Phase 100-120 VAC or Single-Phase/Three-Phase 200-240 VAC

Permissible Torque
Round Shaft = 27 oz-in (0.191 N-m)

Parallel Shaft Gear = 7.9 ~ 141 Ib-in (0.9 ~ 16 N'm)
Right-Angle Gear = 10.6 ~ 182 Ib-in (1.2 ~ 20.6 N-m)

+ Hollow Shaft Flat Gear = 7.5 ~ 300 Ib-in (0.85 ~ 34 N-m)

Gear Degree of Variable
Item # gg;’::rt SP:weIr Shaft/Gear Type Ratio o:;i';l;:est:raﬂ Protection .E’arte:e Speed Range
pply (X:1) (Motor) q (r/min)
() BLM460SHP-GFV / 60 W Single- Parallel Shaft
Phase Gearhead . i ~
535‘:’;2?2:25/ (:'/':1’)2 100-120 (Stainless Steel 20:1 15 mm P66 3.6 N'm 4 ~200
: VAC Shaft)
() BLM460SHP-GFV / 60 W Single- Parallel Shaft
Phase Gearhead
GFV4G30S / (1712 ; 30:1 15 mm P66 52Nm 2.7~133
100-120 (Stainless Steel
BMUD60-A2 HP) G Sl
() BLM460SHP-GFV / 60 W Single- Parallel Shaft
Phase Gearhead
BI\%S\I:I):ESAOZS / (:‘/':1’)2 100-120 (Stainless Steel 50:1 15 mm P66 8.6 N'm 1.6~80
VAC Shaft)
() BLM460SHP-GFV / 60 W Single- Parallel Shaft
Phase Gearhead
B%ZV;;1K(;S ! (:‘/':1,)2 100-120 (Stainless Steel 100 :1 15 mm P66 16 N'm 0.8~40
VAC Shaft)
() BLM460SHP-GFV / 60 W Single- Parallel Shaft
- Phase Gearhead
Bﬁnzvggfggs ! (:!/;)2 100-120 (Stainless Steel 200 :1 15 mm P66 16 N'm 0.4 ~20

VAC Shaft)

Ex) Required Speed =5 to 60 rpm
Required Torque =9.2 Nm

BLM460SHP-GFV/GFV4G50S/BMUD60-A2
can be selected,
then check the permissible inertia



Step3: Confirm the permissible inertia is greater than the load inertia.
Refer the specification chart from the product site

Specifications Driver Functions Speed-Torque Dimensions Product Number System

Lead Time'

Motor Type

Motor Frame Size @)

Output Power

Power Supply

Shaft/Gear Type

Gear Ratio (X:1)

Output Shaft Diameter

Rated Torque 2

Electromagnetic Brake

Variable Speed Range (r/min)

Permissible Load Inertia

Permissible Radial Load

Estimated Ship: 03/04/2025

Brushless DC Motor

80 mm

60 W (1/12 HP)

Single-Phase 100-120 VAC

Parallel Shaft Gearhead (Stainless Steel Shaft)

50 :1

15 mm

8.6 N'm

Not Equipped

1.6 ~80

2200 x 10 kg'm?
*When instantaneous stop or instantaneous bi-directional operation is performed = 550 x 104 kg-m?
10 mm from Shaft End = 450

20 mm from Shaft End = 550 N

Jo > J,

Ex) Calculated load inertia JL = 980 x 104 kgm?
Permissible inertia JG= 2,200 x 10 kgm?

If the permissible inertia is smaller than the
load inertia, check with the larger motors



Other Considerations

AC motors and BL motors

“ Induction motor Reversible motor Electromagnetic brake motor Brake Pack Low Speed Synchronous motor BLDC motors
Overrun at (t:‘;;""m' Shett 30-40 15 0 (+10 degrees) Upto30

30 min
Duty Cycle Continuous 30 min . q - Continuous Continuous
(continuous?)

Stepper motors and Servo motors

0.36 °/pulse 0.36 °/pulse

0.36 °/pulse 0.36 °/pulse . 0.72 °/pulse 1.8 °/pulse
(default value) (default value) 0.72°/pulse (0.36 °/pulse)? (0.9°/pulse) 2 (S:Ifj:)lt (:;fj:)lt
AZM1£1/:ZM15/AZ+héIEA;/3?ZM26 8 +5ARM14»/ATSA;Z:3= +3 arc min (£0.05°) 3
e i (HO(EEF) e i (SO Standard type: +3 min (£0.05°)
. £ 0.03° 0.03°
GENLIE MR ARG ET Ty PK513: +10 min (+0.17°) PKPZl/PK")Z“féPl)KBPSZ“GZ ’ (reference (reference
+4 arc min (£0.067°) +4 arc min (£0.067°) (£0.05°) e = e i (EDOZES)
value only) value only)
High lution type: +2 min(+0.034° :
AZM66/AZME9/AZMIB/AZMI11:  ARM66/ARMG9/ARMIS: igh resolution type: £2 min( ) +ZK26‘:‘J', Pffg‘:(‘;;n)
+3 arc min (+0.05°) +3 arc min (+0.05°) *2arcmin (0.
Continuous Continuous Continuous Continuous Continuous Continuous Continuous
) Mechanical
. Incremental X " Incremental Magnetic Absolute
Mechanical absolute encoder Resolver Incremental Magnetic encoder absolute
Encoder® Encoder 4 encoder Encoder

Gearhead Backlash

Gearhead type Harmonic Planetary HPG Planetary PN Planetary PS Planetary PLE Spur SG/TS/TH
0.025°or ||
Backlash or' €38 0.05° 0.034° 0.15° or less 0.2° or less 1.5° or less
(lost motion)

Three phase AC motors equipped with the electromagnetic brake can operate continuously
Basic step angle for high resolution type

This is the value at full step and no load (this value will vary depending on load)

Adding an encoder to the motor is optional

pPwWNE



