MF-X %5

DEFR ~ KB BRI
Standard Backlash, Economy Planetary Gearbox

- —EREPE : 6-8 I - 1 Stage-Minimal backlash: 6-8 arc-min
- &L : 3-1000 - Ratio: 3-1000
- —ER B R E 98% - 1 Stage-High efficiency: 98%
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COMPONENT CHARACTERISTICS

TEYE PN

ZARBESTH  EESSRAEE  MEMS ZERREREETH  HEAKSSRAE
AiEEE SR ERE  BRAEGBEENE BoMEteskNSEE - HGER
KEBRE A ERAmEREE - BamMERGZRE - B geRAERBEENEERRE -
Planetary Gear Sun Gear

Nickel chromium molybdenum alloy steel gear is Nickel chromium molybdenum alloy steel
manufactured with carburizing heat treatment for gear is manufactured with carburizing heat
high abrasion resistance and impact toughness and by treatment for high abrasion resistance and
honing process to increase gear precision and low noise impact toughness and by honing process
operation. Internal gear bore uses needle roller to obtain to increase gear precision and low noise
higher abrasion resistance and strength. operation

PN | Pk

KAKIEESH A —EBRERT  BEES NS ERBIASSH K BRERARTEARKES
HBER  REEEXRBRELDZE > BESNLN Wb EBEINE - XEREEMERRE > B

P E =B i AR A ThAE

Ring Gear Output Shaft

With Cr-Mo alloy steel and one-piece construction Cr-Mo alloy steel shaft with one-piece design and
for internal gear to deliver high precision and large structural rigidity to ensure large torque output.
output torque. Gearbox surface is coated with nickel Surface coated with electroless nickel plating for
electroplating for high resistance to corrosion. high resistance to corrosion.

14



A&
RARERET  EBEESRE  ARS
EHOMW > RERERRE -

Input Shaft

Modularized design can be used for various
dimensions of servo motors. Shaft surface is
coated with black oxide finishing.

EIRAR
KHEEALR  BEesNAREEMLAEK X
HHFRAERZEREMmRE - BehaBR -

Connecting Flange

Modularized design can be used for various dimensions
of servo motors. Sandblasting and Anodizing painting on
surface to improve the anti-corrosion capacity.

15
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MF-X SERIES ORDERING COD

MF40X - L1 - 10 - K - Motor

BUgE EXE) BiE
Model Stage Motor

MF40X L1: (Ratio 3-10) R | RIgE
MF60X L2: (Ratio 15-100) Motor Brand & Model
MF90X L3: (Ratio 120-1000)
MF120X

MF150X

MF180X

MF220X

R L H
Ratio Output shaft
FELHB%E 18 B - BURLLARS - s
Please refer to page 18 " Ratio Composition Table". ’ With Key
piot i
Without Key

16
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L & AXIAL LOADS ON OUTPUT SHAFT OF THE GEARBOX

RHEAT)  EEREOOHE
BHMA S : FATRBOL N E i
2 2 B 160 70 B S 1 ) S I s ) 2k A BE B AR - Radial
SRR - AN R AR -

SRMOEBE - YRS BE -

R

Ll )
Axil Load ®----1 -

* Permitted Radial Load :The force exerts perpendicular to output shaft
* Permitted Axil Load :The force exerts parallel to output shaft

The radial & axial loads are related to the speed and application point on output shaft.
The radial & axial loads are decreased when the output shaft runs faster.
The radial & axial loads are decreased when the application points away from root segment of shaft.

Kmafrk
Radial Load Chart (MF-X)
20000
19000 |—y
18000 \
17000 \
S 16000 \
<~ 15000 \
H R ® 14000
o < AN
$ S @ 13000 \C
iﬂi ) 12000 \
2.2 2 11000 —\ —— MF40X
= § 65 \ N
& -2 10000 AN ~—__ MF60X
& 5 g 9000 — MF90X
= 8 S gooo AN T~
B ES 000 N e —— = MF120X
| % £ 6000 o~ — MF150X
(N) &= 8 5000 NC —— — MF180X
S 4000 ~—_ — MF220X
3000 |~ S
2000 |~
1000 e
0 1 I T
0 300 600 900 1200 1500 1800 2100
B #52R (rpm)
Output Speed (rpm)
=ERER e
Load Factor Chart (MF-X)
2.0
1.8
16
g 1.4 —— MF40X
a < 12 MF60X
£ }'é 1.0 — MF90X
% 08 — MF120X
6 — MF150X
= 06
= — MF180X
o 04 — MF220X
0.2
o.o 1 1 1 1 1 1 1
0 50 100 150 200 250 300 350 400

HEFIREEL H D ERARFRHIZEEE (mm)

Position X (mm)
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FRIEINER ~ JBGRLE
SELECTION REFERE

MF-X R ZREEAZER (KBRAREZELIIRER)

MF-X Series Selection Reference (Based on The Motor Output Torque)

tEE

Ratio

BENE  mimnge

Motor Output Model 1/3 1/4 1/5 1/6 1/t 1/8 1/10 1/15 1/20 1/25 1/30 1/35 1/40 1/50 1/60 1/70 1/100

Power
50W MF40X [ J [ ] ([ J [ J [ J ([ J [ ([ J [ J [ ] ([ J [ J [ ] [ J
100W MF40X o [ ] ([ J [ ([ J o [ J ([ J o [ ] ([ J

MF60X [ J [ ] ([ J [ ] o ([ J [ J [ ] ([ J [ J [ ] [ J ([ J [ J
200W MF60X [ [ J (] [ [ [ ] [ [ [ ] [ [ ] [

MF90X [ J o ([ J [ ] o ([ J [ J o ([ J [ J [ ] [ J ([ J [ J
400W MF60X [ J [ J ([ J [ ] [ J [ ] [ J [ J ([ J [ J

MF90X ( e o [ J [ [ [ ] e o [ ] [ [ ] ([
500W MF90X [ J [ J ([ J [ ] [ J [ ] [ J [ J ([ J [ J [ ]

MF120X ([ e o ([ [ [ [ e o [ ([ [ [ [
750W MF90X [ J o ([ J [ ] o [ ] [ J o

MF120X o (] [ J [ [ J [ ] ([ J (] [ J [ J [ ] [ J
1.0KW MF120X (] o [ [ J [ ] [ ] [ ] [ [ ] [ ] [ [ ]

MF150X ([ J (] [ J [ J [ ] [ J o ([ J (] [ J [ J [ ] ([ J ([ J o [ J
1.5KW MF120X [ ] [ ] ([ J [ ] [ J [ ] [ J [ J ([ J [ J

MF150X o o [ J [ J o [ J [ ] ([ J o [ J [ J o [ J ([ J
2 OKW MF150X [ J [ J [ J [ J [ ] [ J [ ] [ J [ J [ J [ J [ ] [ J

MF180X ([ e o ([ J [ [ [ ] e o [ ] ([ [ ] [ [ ]
3.5KW MF150X [ J [ J ([ J [ J [ ] [ J [ ] [ J [ J ([ J

MF180X () e o ([ J [ [ [ e O [ ([ [ ]
5.0KW MF150X [ J [ J ([ J [ J [ ] [ J [ ] [ J

MF180X [ J (] [ J [ [ J [ ] [ J (] [ J [ J [

MF180X [ J o ([ J [ ] [ J [ ] [ J
7.0KW

MF220X (] [ ] [ [ J [ J (] [ ]

MF180X (] [ [ ] [ [
T1.0KW MF220X (] [ J o [ J ([ J
12.0KW MF220X [ J ([ J [ ] [ J
15.0KW MF220X o [ J o o

i

1. AR S ZR R RERZILLEE ' @' IR ME AT .
2. ZEANBERENERKRCHE  VAERRBRRK—FREK .
3. ERRIIH LB MEFERRAXEBLREM.

Note *

1. By the motor output power, select the suitable gearbox models with ' @ ' mark in above table.

2. When applied to a bigger torque or torsional rigidity mechanism, we suggest using a larger size gearbox.
3. Please contact us at vgm@vgmgear.com for ratios not being listed in above table.

MF-X R 5ILERIE Rk
MF-X Series Ratio Composition Table
TR EY AT R B AR R LB

Ratio Table for Each Stage

AR EISE —ERULEE BN ZECHEE
Model Stage (L1) Stage (L2) Stage (L3)
MF40X 3°4°5°6°7°8°10 1572025303540 50
1215162021257 28" 120 » 150 » 200 » 250 » 300 » 350
MF60X 31425710 30°35:40°50° 70 100 400 » 500 700 - 1000
12>15°16°20° 21257 28" 120 > 150 » 200 » 250 » 300 * 350
MFO0X G060 a0l 30°35°40°50° 70 100 400 500 » 700 * 1000
121571620 2125728 120> 150 » 200 » 250 » 300’ 350
MF120X 31475710 30°35-40°50° 70 100 400 » 500> 700 * 1000
12>15°16°20° 2125728 120> 150 » 200 » 250 » 300 * 350
MF150X §75090E 00l 30°35°40°50°60° 70100 400 500 > 700 * 1000
121516202125 28" 120> 150 200 » 250 » 300’ 350
MF180X 374+56710 30°35°40°50°60° 70100 400 » 500> 700 * 1000
MF220X 40507010 1672025283540 50
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EE)EER

MOMENT OF INERTIA TABLE

MF-X R5IEFHES R

e HE MF40X MF60X MF90X MF120X = MF150X = MF180X = MF220X
3 0.02 0.05 0.93 2.34 10.76 26.48 —
4 0.01 0.05 0.93 1.95 8.89 21.51 75.08
5 0.01 0.05 0.9 1.88 8.55 20.6 75.91
g 6 0.01 — — — 8.47 20.39 —
7 0.01 0.05 0.88 1.83 8.42 20.26 7473
8 0.01 — — — — — —
9 - - - - - - -
10 0.01 0.05 0.88 1.82 8.38 20.15 74.85
15 0.01 0.05 0.89 1.86 8.51 20.5 —
aEiEs 20 0.01 0.05 0.89 1.86 8.51 20.5 75.11
. Xﬁiz 25 0.01 0.05 0.89 1.86 8.51 20.5 75.11
30 0.01 0.05 0.89 1.83 8.51 20.5 —
35 0.01 0.05 0.88 1.82 8.4 20.2 80.46
40 0.01 0.05 0.88 1.82 8.37 20.13 75.95
L2 45 = = = = = = =
50 0.01 0.05 0.88 1.82 8.37 20.13 75.11
60 — — — — 8.37 20.13 —
70 — 0.05 0.88 1.82 8.37 20.13 74.68
80 — — — — — — —
90 — — — — — — —
100 — 0.05 0.88 1.82 8.37 20.13 74.68

MEF-X Series Reducer Moment of Inertia Table

Stage Ratio MF40X  MF6OX  MF90X  MF120X = MF150X = MF180X = MF220X
3 0.02 0.05 0.93 2.34 10.76 26.48 —
4 0.01 0.05 0.93 1.95 8.89 21.51 75.08
5 0.01 0.05 0.9 1.88 8.55 20.6 75.91
6 0.01 — — — 8.47 20.39 —
- 7 0.01 0.05 0.88 1.83 8.42 20.26 74.73
8 0.01 — — — — — —
9 — — — — — — —
10 0.01 0.05 0.88 1.82 8.38 20.15 74.85
15 0.01 0.05 0.89 1.86 8.51 20.5 —
Moment of inertia Table 20 0.01 0.05 0.89 1.86 8.51 20.5 75.11
@ x o 25 0.01 0.05 0.89 1.86 8.51 20.5 75.11
30 0.01 0.05 0.89 1.83 8.51 20.5 —
35 0.01 0.05 0.88 1.82 8.4 20.2 80.46
40 0.01 0.05 0.88 1.82 8.37 20.13 75.95
L2 45 — — — — — — —
50 0.01 0.05 0.88 1.82 8.37 20.13 75.11
60 — — — — 8.37 20.13 —
70 — 0.05 0.88 1.82 8.37 20.13 74.68
80 — — — — — — —
90 — — — — — — —
100 — 0.05 0.88 1.82 8.37 20.13 74.68
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TECHNICAL SPECIFICATIONS TAB

MF-X Z5IF: 5
Technical Specifications

ey m
s E{.‘i Bl tt§i MF40X MF60X MF90X MF120X MF150X MF180X MF220X
Specification Unit Stage Ratio
3 16 50 125 235 500 1000 —
17 35 136 225 580 | 1:090 1530
5 17 42 152 256 660 1215 1900
L1 6 16 — — — 610 1060 —
7 15 46 136 306 540 1135 1620
8 13 — — — — — —
10 13 25 94 225 460 935 1500
15 13 35 125 210 500 1000 —
Eal Ffankaiy el 20 14 35 142 285 530 1:090 1530
Nm 25 13 42 158 320 660 1215 1900
Normal Output Torque 30 14 42 146 308 610 1200  —
35 13 42 136 306 540 | 1°135 1620
40 1 25 118 252 530 1090 1’530
L2 45 — — — — — — —
50 12 25 156 320 660 1215 1500
60 — — — — 610 1060 —
70 — 46 135 306 540 1°135 1620
80 — — — — — — —
90 — — — — — — —
100 — 25 94 225 460 935 1500
N SRR F AR
g = ) ~ R
2123B4E Emergency Stop Torque Nm L1 L2 3~100 3 Times of Nominal Output Torque
—] N
HEWARE rpm L1 L2 3-100 3:000 3:000 3:000 2°'500 2:500 2:500 2000
Normal Input Speed
= A N
RAWATR rpm L1 L2 3-100 6000 6°000 6:000 5+000 5:000 5000 4000
Max. Input Speed
. L1 3-10 =10 =10 =8 =8 =6 =6 =6
EEEPE Standard Backlash arcmin
L2 15~100 =15 =15 =12 =12 =10 =10 =10
HERIM Torsional Rigidity Nm/arcmin L1 L2 3-100 3 6 12 25 51 142 215
BEHREFF.s] Max. Radial Load N L1-L2 3100 750 1:200 2500 5+600 9000 14200 48 000
BEFBHE I[F,,] Max. Axial Load N L1L2 3-100 375 600 1°250 2800 4°500 7100 24000
TEH{ERS4s Average Life Time hr L1 L2 3~100 20’ 000
N L1 3-10 =98%
2 ERFSIHE o =00
Efficiency of Full Load L2 15-100 =95%
- L1 3-10 0.5 1.05 2.9 7.46 15.1 26 50.3
FE Net Weight kg
L2 15~100 0.69  1.34 3.75 9.44 18.9 34.33 66.1
{#EFEE Operating Temp C L1L2 3~100 -10°C ~ +90C
. o EEEEEE G
N , -
A Labrication Lo L2 bl Lithium Complex Synthetic Lubrication
Z4EF5E Mounting Position L1712 3~100 E'E‘f“l‘ﬁr.a]
All Directions
BHEESE4E Degree of Protrction L1 L2 3~100 IP65
12Z{H  Running Noise dBA L1 L2 3-100 =65 =65 =65 =68 =68 =70 =72

1. DA BRI CRIEELL BRI - TR AEMARELSRELLBIRIEATAIS < BUE.

OBRLE T i = B\ SR/ R

HRE © RE2%ETHHBE A G 28R

BARERAREREMA © RAREAMPOE - AR EHERE50% » #®R100rpm » FA4 AN BiE.

BEEEFAM<G0%IONT - THERSMIIFIREKRE ) AN Z60%  EEEENRT  THEASHUAESREZRERENS0%UT.
REE - BEMAR  ZHEE  EEAAEE GO TAIGCERE.

EROE SN

1.Above relative specifications of each model most are measured on 5 : 1 gear ratio

2.Rations : | = Nin / Nout

3.Backlash : Measured on 2% of nominal output torque

4 Max. Radial and Axial Load : Applied to the output shaft center, and 50% of duty time and at 100 rpm
5.Duty Cycle < 60%, Average Lifetime = List Value; Duty Cycle = 60%, Average Lifetime < 50% List value
6.Noise Level : Numeric measured on idle running in 1m distance, and at nominal input speed
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R~TE

DRAWING & DEMENSION

C4
G190
4—9¢D2 P.C.D®D1 c12 4-C2 P.C.D®C1
M S )
. 1. Q Q
é{) 7 "\i ©
1 [::::@: =
e — I T IO I . o o
e I
B |
e L4 ‘ L*Ji
9D7 / m! L11 c6
L2 L8 Cs
c9
?D3(h6) 9D3(h6)
D6 6 . L5 D6
i |
1T ©@©H S 1 H
H1 | ® L10
Shaft Option 1(K) Shaft Option 2(S)
(B * mm)
(Unit * mm)
R~tSize MF40X-L1 MF60X-L1 MF90X-L1 MF120X-L1 MF150X-L1 MF180X-L1 MF220X-L1
D1 50 70 100 145(130) 165 215 250
D2 3.5 5.5 6.5 8.8 11 13 17
D3 13 16 22 32 38(40) 50(55) 75
D4 35 50 80 110 130 160 180
D5 15 17 25 85 40(45) 60 80
D6 M4 X 0.7P M5 X 0.8P M6 X 1.0P M8 X 1.25P M12X1.75P M12 X 1.75P(M20X2.5P) M20 X 2.5P
D7 60 80 118 160 190 245 292
L1 46 62 86 120 142 182 220
L2 26 33 46 69.5 75 95 123
L3 5.5 5 5 10 4 10 15
L4 1 1.5 1 0.5 8 2 3
L5 15 20 25 40 45 70 90
L6 2 3 8 8] 3 6 T
L8 33 43 53.5 70.5 90 95.5 123.5
L10 8 12 15 20 32 42 52
L11 9.5 10 10 15 15 15 20
C1 46 70 90 145 200 200 235
C2 M4x0.7TP(MAX) = M5x0.8P(MAX) MB8x1.0P(MAX) M8x1.25P(MAX) M12x1.75P(MAX) M12x1.75P(MAX) M12x1.75P(MAX)
C3 5~8 6~14 14~19 16~24 19~42 19~42 BHEbE)
C4 26 31 41 66 88 85 128
C5 30 50 70 110 114.3 114.3 200
C6 4 3.5 5 7 6 7 10
Cc7 46 62 86 120 176 182 220
Cc8 32.5 37 49.5 g 98 100 148
C9 91.5 113 149 217 263 290.5 394.5
C10 11 12 15 28.5 47 33.5 44
C11 60 80 118 160 240 240 292
C12 6 6 T 20 35 17 27.5
B1 4 5 6 10 10(12) 14(16) 20
H1 14.5 18 24.5 35 41(43) 53.5(59) 79.5

*5E:C1-C6 BIFERRART @ BATRESEERNRT - RIMKEEANREME - WBHRST BESHRREHRI RS -

* Note : C1-C6 are metric standard specific dimensions of motor. Please contact us at vgm@vgmgear.com for other specification or customize

product.
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R~TE

DRAWING & DEMENSION

c4
C10
4-9D2 P.C.D#D1 C12 4-C2 P.C.D#C1
. _ n
o | &
7TV | © \
4 O E
[ R oY M ™~
U = S e e e e AL :
of ¢ I I i o
ASY I I <
| L
L4 | T
0 ]
L3 J L11 Ccé 9C11
L2 L8 L12 c8
c9
#D3(h6) #D3(h6)
D& L6 .. L5 D6
™ o
o~ I\
. 3
N N
Mm

Shaft Option 1(K) Shaft Option 2(S)

(B4 © mm)

(Unit : mm)

R~FSize MF40X-L2 MF60X-L2 MF90X-L2 MF120X-L2 MF150X-L2 MF180X-L2 MF220X-L2

D1 50 70 100 145(130) 165 215 250

D2 3.5 5.5 6.5 8.8 11 13 17

D3 13 16 22 32 38(40) 50(55) 75

D4 35 50 80 110 130 160 180

D5 15 17 25 35 40(45) 60 80

D6 M4 X 0.7P M5 X 0.8P M6 X 1.0P M8 X 1.25P M12X1.75P M12 X 1.75P(M20X2.5P) M20 X 2.5P

D7 60 80 118 160 190 245 292

L1 46 62 86 120 142 182 220

L2 26 33 46 69.5 75 95 123

L3 5.5 5 5 10 4 10 15

L4 1 1.5 1 0.5 3 2 3

L5 15 20 25 40 45 70 90

L6 2 3 3 5 6 T

L8 33 43 53.5 70.5 90 95.5 123.5

L10 8 12 15 20 32 42 52

L11 9.5 10 10 15 15 15 20

L12 19 16 23.5 27.2 46 5.3 56.5

C1 46 70 90 145 200 200 235

Cc2 M4x0.TP(MAX) M5x0.8P(MAX) M6x1.0P(MAX) M8x1.25P(MAX) M8x1.75P(MAX) M12x1.75P(MAX) M12x1.75P(MAX)

C3 5~8 6~14 14~19 16~24 19~42 19~42 35~55

Cc4 26 31 41 66 88 85 128

C5 30 50 70 110 114.3 114.3 200

C6 4 3.5 5) 7 6 7 10

CT7 46 62 86 120 176 182 220

Cc8 32.5 37 49.5 17 98 100 148

Cc9 110.5 129 172.5 244.2 309 342 451

C10 11 12 15 28.5 a7 33.5 44

C11 60 80 118 160 240 240 292

Cc12 6 6 T 20 35 17 27.5

B1 4 5 6 10 10(12) 14(16) 20

H1 14.5 18 24.5 85 41(43) 53.5(59) 79.5

*

5F: C1-C6 BIFERRARYT  BATIEERZEERRS - RTEEBERBEMOE o AR T BIFHF RS ERE I RIS -
Note : C1-C6 are metric standard specific dimensions of motor. Please contact us at vgm@vgmgear.com for other specification or customize
product.

*
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