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* Toward the Next Generation Robot Era
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Wave gear type reducers, which are often used in robots,
have made remarkable progress so far and

have significantly improved the performance of industrial robots.

However, further evolution of robots requires a speed reducer for precision
control that greatly exceeds existing performance.

SKG's precision control speed reducer is a new product
that achieves compact size, high precision and high rigidity

by further developing the conventional wave gear method.
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Principle of SKG Reducer
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One of the major changes to the conventional wave
gear type speed reducer is that the function of the flex -
gear with a flexible structure is separated into the gear b
meshing part and the output take-out part.

This has made it possible to freely select the spring
thickness for high torque while maximizing the fatigue
limit of the flexible spring gear.

By adopting the shaft/cam hole method for the output L Ry -
part, it is possible to freely adjust the backlash amount ‘-’-; ]
according to the torque correspondence and shaft =
arrangement. \
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The flex gear has two teeth less than the internal gear. When the cam rotates 360 degrees, the flex gear lags by two
teeth, and the shaft in the cam hole of the flex gear causes the output plate to lag by two teeth. The rotation of this
output plate is taken out as torque.
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’EBE&&M‘ | Parts Name

SWG-CROAYHR—UbEAT/ VDY

A LI
T

SWG-UH 1= h&A 7 Fhzed

SWG-CR Component type/Rigid X4-1 SWG-UH unit type/hollow shaft X4-2
) S AE—FIE JOZ20—XF7)5
UDrS ’r;im;—ge:T Cross roller bearing A B2—FIFT
Flex gear N PARVES VY Internal gear
TLYG AT Flex gear

______ Flex bearing HH7L—hk
HHTL—h - Output plate N
Output plate Cam !<>5 NPAL

— /" Input shaft
ATk p——
Input shaft

HLhL

B - Car

ﬂﬁﬁtt | Reduction Ratio

ABNEERF R E B ARIER T D&

ADEEGFmEH ARG EDBEL

The input rotation direction is the same as the output rotation direction [X]4-4

Input rotation direction is opposite to output rotation direction  [X]4-3
2 EE
Output Fixed
-
L4
%
N g
[ ] -
|
5 J4L |
| |
| |
|
. !
A3
AR
I e A
R = ——
Reduction ratio R
RiZ. R # LR (P5) DR EE
R is the reduction ratio of the reducer specification (refer to P5)

Hh
Output

EE
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| |
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‘Q" AT
Input
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WREE= ——
Rleduction ratio R+1

RIE. BERL#R (PS) DI LE

R is the reduction ratio of the reducer specification (refer to P5)
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HE#EE!:‘& ‘ Reducer Model

SWG—|C||R|—| 11 |[—]| 50 |—| =3k

L BNER - ANER, F—0Y A XEF (BIHKICTEMEM)
Spetial Specification : Input shaft diameter
Parallel key size,etc

R R 50,80,100,160
Reduction ratio

#qE :11,14,17,20,25,32
Model number

A AR ‘R UPvyh

Input shaft shape Rigid
H rhzedh

Hollow shaft
| &17:C avEk—zxvharry O ANELHYTIYY
Type Component type Oldham coupling
U 1=vh&17
Unit type

Hfﬁﬁﬁfﬂi ‘ Reducer Specitications

" n SR R BIE
e ¥1¥ Re;ction Model number
Performance unit it 1 12 17 20 25 30
. 50 8 11 31 53 62 163
A732000rpm/minésa 80 8 15 35 60 112 181
ecatomen woppmn | 100 |10 L e [ ar [ e [ 0 | o
28 - SO 50 25 41 65 153 192 406
gt s LY N 80 30 45 72 176 223 455
Allowable peak torque 100 36 52 91 193 248 485
at start/stop 160 41 58 105 208 263 495
AT L5 O 50 10 25 57 97 143 211
AR AE Nm 80 13 28 63 115 178 235
Maximum allowable average 100 16 31 70 121 183 323
load torque 160 16 31 70 121 183 323
) 50 57 76 131 285 383 755
BRERFARA ML N 80 63 85 155 313 436 845
DEERECELE MR " 100 71 103 186 360 480 965
Il ble t
arowebe forate 160 71 103 186 360 535 965
O SR i t/min 3500 3500 3500 3500 3500 3500
owable average input speed
st & AT EELES r/min 8500 8500 7500 6500 6500 6000
Maximum allowable input speed
50 0.5 0.5 0.5 0.5 0.5 0.5
R J— 80 0.5 0.5 05 05 05 0.5
Angle transmission accuracy 100 0.5 0.5 0.5 0.5 0.5 0.5
160 0.5 0.5 0.5 0.5 0.5 0.5
50 1.5 1.5 1.5 1.5 1.0 1.0
EXAFUAOAR s i 80 1.5 1.5 1.5 1.5 1.0 1.0
Hysteresis loss 100 1.5 1.5 1.0 1.0 1.0 1.0
160 1.0 1.0 1.0 1.0 1.0 1.0
50 5 5 5 5 5 5
BANYITYYIR | a0 seo 80 5 5 5 5 5 5
Angle transmission accuracy 100 5 5 5 5 5 5
160 5 5 5 5 5 5
BER LY Nm 260 380 650 1500 2000 3800
Buckling torque




Hﬁ;#ﬁﬂ:ﬁo)ﬁﬁﬁﬁ | Terms of reducer specification

WERNLY (K 6-1288) / Rated torque (See Figure 6-1) BRINLZISZ— 5] X6-1

ANEEEREEH2000/minDHE DERFBEHTNL I TT, B
Continuous allowable load torque when the input shaft rotation speed is gﬁ%?ﬁ%t)_"_a
2000/min. 1

L | B ;
WEHELHOFRE—S MLy (R6-1858) / o [E# E 1
Allowable peak torque at start/stop (See Figure 6-1) 4 ke I
EBEIERFICETREETE— X MIKUEENLIKUXRELRBEDLHD 4 ~®BE o oelv m
VEY., ERROEREBE—IMLIERLET. o - 2l LB
When starting and stopping, a load larger than the steady torque is - o 0.3 é§ }'L 7|f
applied due to the load inertia moment. The values in the rating table AR KA1
show the allowable peak torque. GREYA2IL) -
WTSEH ML S OHERAE / A
Maximum allowable average load torque %@
BNV ADBGREHSESHTHHE. BRNLIOFYEERD 8
BZURESHVET, ERROERIRTHEFIN I/OFRMBEERLET. % -
If the load torque and input rotation speed fluctuate, it is necessary to &
find the average value of the load torque. —

The value in the rating table shows the allowable value of the average
load torque.

BEBFARANLY (K6-1288) / Instantaneous maximum allowable torque (See Figure 6-1)

BEEGRHOERNL Y. BEFLERENLIZLSNI, FRTERWVERDIPDPEIEDEVET. BREFERANMIIZIOHFEEE
x®L%ET,

In addition to the rated torque during normal operation and the torque during start/stop, an unexpected shock may be applied. The
maximum allowable instantaneous torque represents this allowable value.

BHFAHESANRGRE. FAFHIASRERE / Allowable maximum input speed, Allowable average input speed
HFARShAAN#MEGRHRORSETIEERLET .
Indicates the maximum and average allowable input shaft speed.

WA ERERE / Angle transmission accuracy MLY - RChAEERK X6-2
ANMIERDORGHEESA /. EiR EOLNMEIEGRAEEERERD

HOBREGEAEDEZARMERELELTRLET, BUNAE

When an arbitrary rotation angle is given to the input shaft, the difference A

between the theoretical output shaft rotation angle and the actual output EZFUSAOR

shaft rotation angle is expressed as an angle transmission error.

BEXFUAOR (K 6-2888) / Hysteresis loss (See Figure 6-2) yw
MLOEERESAT=E. MLIERBSLOICLTHRUNABEIRXOETR
VEEA.

ML ESREAEICEAZE. MLIZOICLTHRUNBEILOIZRY
FEA.
MLZODEZDRUNBEDEEZEATYAOAEFUVET,

Even if the torque is reduced to 0 after applying the torque to the rated value, the twist angle will not return to 0.

After applying torque in the reverse rotation direction, the twist angle does not return to 0 even if the torque is set to 0.
The total twist angle when the torque is O is called hysteresis loss.

B=K/\Y 75y & [ Maximum backlash amount

REBEEEBIEA > EZ—FINFTETLYIAFTHARBOMBTEHEFFICEMLTNDH. OEELARD/NY Ty TIEE
EAEBYVEEA, SKGARXDKEEEIIHLRES YT MDOBRTNY ISy E&FEL. HUWLURICLTOET,

In the wave gear mechanism, the internal gear and the flex gear are in contact with each other at the same time with a long diameter
diagonal, so there is almost no backlash of other gear systems. The backlash amount of the SKG type wave gear is adjusted within a
few seconds by adjusting the cam hole and shaft.

M JE ML 27 [ Buckling torque

AN#ZEEL. EOBMICBELREBHED TR, JLYyIAFT7IIBEREERLEORICHIELET., FORONLIZERENLIE
LE7.

When the input shaft is fixed and the output shaft is overloaded, the flex gear plastically deforms and then breaks. The buckling
torque is the torque at that time.
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T.ﬁfi | Dimensions Table

SWG-CR  avsk—x>haq7/ USvh

B 11 14 | 17 | 20 | 25
EE}m}{‘@t x10kg-m> |0.057 | 0.138 | 0.314 | 0.609| 1.175
7-1
G
H 1 J
AJ
——
A AH|
||
==
JizZ& (mm) R 71
e \EE 11 14 17 20 25 32
oA 60 72 81 91 106 132
¢»B = = = = = =
®C 18 18 18 26 26 35
®D 34 43 50 58 68 86
OE 24 29 38 48 55 65
OF 8 8 8 14 14 19
G 27 31 33 315 39 43
H 15 15 2 2 3 5
| 17 18 185 20 25 27
J 8.5 115 125 95 11 11
K - - - - - -
L - - - - - -
M - - - - - -
ON 52 64 72 83 96 121
0 12 12 16 16 18 18
oP 3.4 3.4 3.4 34 45 45
Q 6 6 8 8 9 9
R M3 M3 M3 M3 M4 N4
S 29 38 44 53 61 76
T 12 16 20 24 24 20
U] M3 M3 M3 M3 M4 M5
Y, M4 M2 M4 M4 M6 M6
oW - - - - - -
X - =5 - - - -
Y - - - - - -
z 30 30 225 225 20 20
AA 60 60 45 45 40 40
AB 30 225 18 15 15 18
AC N - - - N -
AD - - - E - -
AE 9.4 94 94 16.3 16.3 218
AF 3 3 B 5 5 6
AG M3 M3 M3 M2 M4 M5
AH 35 35 35 5 5 5
Al 58 70 79 89 104 130
AJ 16 17 17.5 19 24 26
da 436 56 63 75 86 110
b 1 1.2 12 14 1.4 1.4
oc 456 56 65 75 86 110
d 1 12 12 14 14 1.4
B (ke) 0.22 0.47 0.59 0.7 1.01 1.66




T.ﬁfi | Dimensions Table

SWG-CO  av -z AT/ ANE LAY TULY

*8-2
U3 11 14 | 17 | 20 | 25 | 32
BIEE=X>I | x10"kg-nf |0.074|0.210 [0.385|0.871 | 1.625 | 4.257
oment of inertia
8-1
G
H 1 J [
L M -
Ad
AH =
I5
ik (mm) % 8-1
e AE 11 14 17 20 25 32
OA 60 72 81 o1 106 132
0B 30 39 45 56 63 80
?C 28 36 38 45 53 65
oD 34 43 50 58 68 86
®E 24 29 35 48 55 65
oF 8 8 8 14 12 19
G 26 28 29 305 365 42
H 15 15 2 2 g 5
| 20.4 20.4 20.9 204 275 285
J 41 6.1 6.1 6.1 6 85
K - - - - - -
L 17 18 185 20 25 27
M 34 2.4 24 2.4 25 15
oN 52 64 72 83 96 121
o) 12 12 16 16 18 18
oP 3.4 3.4 34 3.4 45 45
Q 6 6 8 8 9 9
R M3 M3 M3 M3 M4 M4
®S 29 38 44 53 61 76
T 12 16 20 24 24 20
U M3 M3 M3 M3 M4 M5
V; M4 M4 M4 M4 M6 M6
oW - - - - - -
X - B - . - _
Y B B B - - -
Z 30 30 225 225 20 20
AA 60 60 45 45 40 40
AB 30 225 18 15 15 18
AC - - N - - N
AD : E - E E -
AE 94 9.4 94 16.3 16.3 218
AF 3 3 3 5 5 6
AG M3 M3 M3 M4 M4 M5
AH 55 75 75 6.5 65 95
Al 58 70 79 89 104 130
AJ 16 17 175 19 24 26
da 436 56 63 75 86 110
b 1 12 12 1.4 1.4 1.4
®c 456 56 65 75 86 110
d 1 12 12 1.2 14 14
B (ke) 0.23 0.48 0.61 0.73 1.02 1.67




T.ﬁfi | Dimensions Table

SWG-CH  av&—x>r&1 7/ thzesh Component type (hollow shaft)

#£9-2
B F Model number 11 14 17
BEE—XTN kg - mP
l\/ﬁ)mem of inertia X10'kg-m” [0.079| 0.193 | 0.461
9-1
G
1 J
L M
AJ
2.5
1T
EEEE T 533
<%z (mm) / Dimension table #*9-1 BiREHZ—H3LR / Resin color assembly drawing [X] 9-2
e \BEF 11 14 17
®A 60 72 81
»B 31 36 41
»C 20 25 30
®D 34 43 50
oE 18 25 28
oF 15 20 24
G 32 33 34
H 1 1 1
| 24.5 25.5 26.5 IR -
g h>—
J 6.5 6.5 6.5 Resaw'n czlor
K 1.5 1.5 2
L 22 23 23.5
M 1 1 1
®N 52 64 72
[e] 12 12 16
oP 3.4 3.4 3.4
Q 6 6 8
R M3 M3 M3 HREROT—T VRGNS IERICERLET,
®S 29 38 44 Used to prevent scratches and stains on cables with hollow holes.
T 12 16 20 AEDHRUARETHZERICEY T ERETT
U M3 M3 M3 Can be installed in hollow holes without the need for a set screw.
V M4 M4 M4
oW - - - -
X - - S BiBE D7 —<1%&BE / Resin color dimensions 9-3
Y - - - 9
Z 30 30 22.5
AA 60 60 45 p "*IL
AB 30 22.5 18 £ i
AC - - - .
AD - = A e O R Y T I I “
AE - - -
AF - = = S
AG - - -
AH - - - Cut part
Al 58 70 79
21 22 22.5 = : . . .
'2‘; - - - BifEH7—3F%%K (mm) / Resin color dimension table 3% 9-3
b - - - e \EE 11 14 17
[oXe} 45.6 56 65 e 12 17 21
d 1 1.2 1.2 f 1.5 1.5 1.5
#E(Kks) 0.31 0.59 0.76 g 35 36 37




T.ﬁfi | Dimensions Table

SWG-CH  av&—x>ra1 7 thzesh Component type (hollow shaft)

#*10-2
’.—*l! % Model number 20 25 32
BIE=XZI | x10"kg " |1.018|1.870 |5.645
10-1
G
H I J
K L M
AJd
I
==
,
~Fi%ZR (mm) / Dimension table %= 10-1 BtBEHZ7—H#II K / Resin color assembly drawing [ 1 0-2
g5 \EEF 20 25 32
oA 91 106 132 — T
»B 62 70 85
»C 45 50 60 L
®D 58 68 86
oE 40 45 52
oF 35 40 48
G 32 38.5 46
H 1 1 1
| 30 36.5 44 -
< . 1 1 BT~
K 2 3 5 /My
L 25 31 35 y
M 3 25 4 a
®N 83 96 121
O 16 18 18
oP 3.4 4.5 4.5
Q 8 9 9 |
R s M4 M4 RO 7 VB SO IERICERALET.
S 53 61 76 Used to prevent scratches and stains on cables with hollow holes.
T 24 24 20 AEDRUARETHZERICEY T EIRETT
U M3 M4 M5 Can be installed in hollow holes without the need for a set screw.
Vv M4 M6 M6
oW 40 45 55 BiigHZ—<1% K / Resin color dimensions 10-3
X 6 8 12
Y M3 M3 M3
V4 22.5 20 20
AA 45 40 40
AB 15 15 18
AC 60 45 30
AD - - =
AE - - -
AF - = = -
£ - - - S e
AH _ _ - Cut p;rt
Al 89 104 130
gi 2_4 3_0 3_4 BB D7 —1%% (Mm) / Resin color dimension table 3% 1 0-3
b - - - S BE 20 25 32
¢cC 75 86 110 dpe 31 36 44
d 1.4 1.4 1.4 f 2 2 2
HE(Kks) 0.85 1.24 2.29 g 37 435 512
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?J';’fi | Dimensions Table

SWG-UO  a=vraq 7/ ANELhyT IS

£ 11-2
B 11 14 | 17 | 20 | 25 | 32
L%E}m;{‘ngtt x10kg-m> | 0.074 | 0.210|0.385 | 0.871 | 1.625 | 4.257
11-1
Q-¢P H [G J
] K L T
[
== AR
<D
- ] | o - .
R B e A TG
~TiEzR (mm) = 11-1
o5 \EE 11 14 17 20 25 32
DA 60 72 81 o1 106 132
B 30 39 45 56 63 80
®»C 28 36 38 45 53 65
®D 58 70 79 89 104 130
OE 20 28 35 42 49 65
OF 8 8 8 14 14 19
G 335 355 365 405 465 55
H 0.5 0.5 05 05 05 0.5
[ 28.9 28.9 29.9 3390 20 46
J 41 6.1 6.1 6.1 6 8.5
K 8.5 85 9 115 125 17.5
L 17 18 18.5 20 25 27
M 3.4 24 24 24 25 15
ON 52 64 72 83 96 121
0 12 12 16 16 18 18
oP 3.4 3.4 3.4 34 45 45
Q 6 6 8 8 9 9
R M3 M3 M3 M3 M4 M4
S 29 38 44 53 61 76
T 8 12 16 20 20 16
U] M3 M3 M3 M3 M4 M5
v M4 M4 M4 M4 M6 M6
oW - - - - - -
X B - - - - _
Y - B - p - _
Va 30 30 225 225 20 20
AA 60 60 45 45 20 40
AB 30 225 18 15 15 18
AC N N N - N -
AD 60 45 36 30 30 36
AE 9.4 9.4 9.4 16.3 16.3 218
AF 3 3 2 5 5 6
AG M3 M3 M3 M4 M4 M5
AH 55 75 75 6.5 6.5 95
Al - - N - - -
AJ N N N - - -
da 43.6 56 3 75 6 110
b 1 1.2 1.2 1.4 1.4 1.4
oc - - - E - -
d o = o = - -
BE(ke) 0.37 0.68 0.86 113 1.58 2.84
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T.ﬁfi | Dimensions Table

SWG-UH 7 2=y r&17 thzes uni type (hollow shaft)

*®12-2
B & Model number 11 14 17
[EEE—X>M] x10kg-m* [0.079 | 0.193 | 0.461
12-1
G
2-@3FE4 0-¢p H 1 J
. K L
I
H==|.. |25
n.@.
. _
2|8 SEEE
~i&Z& (mm) / Dimension table 121 BHBE DT —HIL [ / Resin color assembly drawing [X] 1 2-2
o5 \EUE 11 14 17
oA 60 72 81
®»B 31 36 41
»C 20 25 30
®D 58 70 79
oE 20 28 35
oF 15 20 24
G 38.5 39.5 40.5
H 0.5 0.5 0.5
I 315 325 335 I
J 65 65 65 Lol ey
K 8.5 8.5 9
L 22 23 23.5
M 1 1 1
®N 52 64 72
O 12 12 16
oP 3.4 3.4 34
Q _ _ -
R - - - FEROT—TIWVEOERILE. BNBFIERICERLEY .
®S 29 38 44 Used to prevent scratches and stains on cables with hollow holes.
T 8 12 16 ESHRUCAETHZERICEUSITeIETT .
U M3 M3 M3 Can be installed in hollow holes without the need for a set screw.
Vv M4 M4 M4
¢XW = - - ¥iBEH 5 —<1&R] / Resin color dimensions 12-3
Y - - - ) g )
V4 30 30 22.5 [
AA - - - “
AB 30 225 18 i
AC - - - »
AD 60 45 36 “
AE - - B v
AF - - -
ﬁlcj - = - Cut part
Al - - B
gi - - - WD T —Fi%Z (Mm) / Resin color dimension table 3 10-3
b - - - RS \EBE 11 14 17
9c - - - de 12 17 21
d = = - f 1.5 1.5 1.5
B=(ks) 0.44 0.77 0.99 g 35 36 37
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T.ﬁfi | Dimensions Table

#13-2

’.—*l! % Model number 20 25 32
BIE=XZI | x10"kg-nf | 1.018|1.870 [5.645
G
2-93%x4 0-aP H 1 J
K L M
===
~1i%ZR (mm) / Dimension table #=13-2 BtBe H 7 —#3L [ / Resin color assembly drawing ] 1 3-2
S \BEF 20 25 32
oA 91 106 132 =T
»B 62 70 85 kb 3 _
¢C 45 50 60
¢®D 89 104 130 — |
®E 42 49 65
oF 35 40 48
G 41 47.5 58
H 0.5 0.5 0.5
| 39.5 46 56.5 —
J 1 1 1 Reﬂ:\'n cZIor
K 11.5 12.5 17.5
L 25 31 35
M 3 2.5 4
®N 83 96 121
[e] 16 18 18
oP 3.4 4.5 4.5
Q R - N
R - - - REROT —TVEOEBIE. FhEIERICERLET.
@S 53 61 76 Used to prevent scratches and stains on cables with hollow holes.
T 20 20 16 IS RURECHE RIS TR TT
U M3 M4 M5 Can be installed in hollow holes without the need for a set screw.
\Y M4 M6 M6
‘DXW 460 485 ?g BRE DT —~17ER] / Resin color dimensions 13-3
Y M3 M3 M3
V4 22.5 20 20
AA - - -
AB 15 15 18
AC 60 45 30
AD 30 30 36
AE - - -
AF - = =
AG - - -
AH - - -
Al - - -
2‘; - - . BB D7 —1%% (Mm) / Resin color dimension table 3% 1 3-3
b - - - o5 \EE 20 25 32
¢c - - - de 31 36 44
d - = = f 2 2 2
BHE(kg) 1.25 1.8 3.45 g 37 43.5 51.2

13




ﬁﬁ%ﬁ@*l“ﬁ | Model Selection Flow

R D DR E R OFER

- EHERMLY - EHEIER
SV TIEE - BEERANLY
- Exf= BER - TEIVIEE
- E—XVINHE

Operation condition of the reducer
- Average output torque  * Radial load
« Maximum output torque  * Axial load

+ Average rotation speed + Moment load

+ Maximum rotation speed

X 14-1

A

A

BRERHGOREL

Re-evaluate the operation contidion

HREDOR N % (REE

Temporary selection of a model

TLYPART ) ) HFamDHES
Calculate the life span for the
elastic bearing

Q20— N\F7) 2 FamDHER
Calculate the life span for the
main bearing

ANz HFw DR
Calculate the life span for the
input bearing

NG

NG

NG

R DRTRE

Reducer selected

) 4

ﬂﬁ@ggt\\\\OK

Re-evaluation of
the model

14



sE#L/\X— | Operation pattern 15-1
T1 | : i
[ |
T2 | :
| |
| Tai Ta
amhLy |
Loadt |
oad torque | -
! . | Time
| N2 | |
N1 [
|
! |
|
DS | o\
Output speed | | |
tr ' t2 ts ta J B
ke e Sl ot Time

OFYEFIMLY - RABHFMLIOEL

Calculation of average output torque and maximum torque x15-1
EHER NV Tao Nm Tao= 3/ ni-ti-|T1%+nz-t2- [ T2°+ - -+nn-tn- | Tnl®
Average output torque
ni-ti+nz-t---nn-th
%kﬁ?ﬁ 91%74 Tmo Nm Tmo=T1-T2-- - TnDERKIE
Maximum OUtpUt torque Tmo:]_argest among T1:T2---Tn
BRAEBENMNLIDPFEEAUT ThB I EamBLTLEZZL
Please confirm that the maximum output torque is below the allowable output.
@ FHADEEGE - ZEANEGHROFEH
Calculation of average input speed and maximum input speed x£15-2
S R ER R . _ ni-ti-+n2-t2---nn-tn
Average output speed nao r/min | nao= tittat - +tn
B EER AMo r/min | NMO=n1-nz:--Nn OFRAFE
Maximum output speed nmo=Largest among ni-nz2- - -NnDRKIE
T A N EIEREY ; i - — — i ;
Auvere Lisul epesd nai r/min | nai=naoxR (R=i##&tk) (R=Reduction ratio)
R ANEEGH ; i = — — ; ;
e Tau e nmi r/min | nmi=nmo xR (R=F#&tt) (R=Reduction ratio)
BERANBGHPTRRSANBGHRUT THHIEEBLTLLZL
Please confirm that the maximum input speed is less than the maximum allowable input speed.
@ FahFREIDE
Calculation lifetime #15-3
Ty g AXT ) 25 FFan bl = Tar \° ( nar
Flex bearing life time Lhe h Lhe=7000x ( Tao % nao
2 AN Tar Nm | RO TSEH LS OFRBRALE
Rated torque Maximum allowable average load torque for reduction gear specifications
EFEATIEIER LR nar r/min 2000r/min
Rated input speed

15



1y

%ﬁ%'l'% (7 (| Z a— 5’\7 U ~/7) | Life calculation (Cross roller bearing). ’

TEZARR (VOXO—Z85) / Main bearing specification(Cross roller bearing)

*16-1
R 11 14 17 20 25 32
mAEeig | X 10°N 56.9 107 122 163 230 404
mawi | DEC kef 580.6 1091.8 1244.9 1663.3 23469 | 41224
WE | mmmig | X10°N 68 141 174 224 325 589
#rECo kef 693.9 14388 1775.5 20857 3316.3 6010.2
_ Nm 69.5 185 258 375 638 1468
HBE—X M=
kegfm 71 18.9 26.3 38.3 65.1 149.8
ENENVEIN x 10*Nm/rad 6.8 18.3 26.1 37.4 60.9 129.4
T kgfm/arc mim 2 5.4 7.7 11.1 18.1 38.4
F 8 FETE / Part life span for the main bearing
1BER/\X— | Operation cycle example 16-1
Frl | | |
Fr2
ZIFIEE i Fr4 i
Radial load | e _'ffFE'EJ
: Fr-a : me
| | I |
| | | |
| | | I
| | I I
N .
Fa2 | i |
TEXIvIEE | i i
Axial load '.  Fad | E5i
i Fa3 i Time
| i | I
| | | I
| | I |
| Or2 | i i
Oor1/] NOr3 | |
H A EER R | | i |
Output | | | Or4 | RS
rotation speed :
on sk t1 t2 | t3 t4 | Time
S\ ERE T / External load 16.2
Lr L L
L
- e— SE=m——1
Y5 O A
- — — =t
Fr@ = 11T,
________________ | | ol | ol | th
. o - =i T
o Fa “ S
—> =z -

I||
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L

%ﬁ%'l'% (7 oA0— 5’\7 U ~/7) | Life calculation (Cross roller bea;'i Te}

- HRARKEBRT—XMNDEH Calculation formula for the largest working moment x17-1
RABRE—X>2 b - _ :
Peak working moment Mm Nm Mm=Frm-(Lr +L) + Fam - La
%*397)1/?55 Frm=Fr1,Fr2,---Frn @EEE*{E
. Frm N
Peak radial load Frm = Largest among Fry,Fry, -+ Fr,
BA7 ¥ vIEE Fam N Fam = Fay,Fay, - Fa, DE&RAE
Peak axial load Fam = Largest among Fa,,Fa,, - Fa,
RABHE—AVIMHFBRE—AVNAT THBI I EZ IR ZEN
Please make sure the peak working moment is below the maximum allowable moment
- EHSOTIVEE. T vIVEE. FHRENEGR. THREE—XMNOER
Calculation formula for the Average radial load, Axial load, Average output rotation speed, Average working moment *x17-2
TS 7 IVEE Fra N o — Y3 0ry by |Fry |3 4 0ry by |Fry| "3 4 Ory 1, - [y |3
Average radial load ra= Ory -ty + 07y -ty +01 by
7 FS v IVEE Faa N Faa Y5 10r  ty - 1Fay '3 + Ory - ty - [Fag |3 + Omy - t, - [Fap| '3
Axial load = Or -t + 01y -t +01- £,
TN EEREL
Ory"t1 +0ry -ty +07,- t
Average output rotation Ora r/mim Orq =14 + O "ty +0T
t+ty o+ ty
Speed
THERE—X > b o _
Average working moment Ma Nm Ma =Fra-(Lr+ L)+ Faa - La
- ERKR. BEMS O FILEEDEE Calculation formula for the Loading factor,Equivalent radial load *x=17-3
- Faa <15 Faa > 15
B3 Fra+2Ma/dp ~ = Fra+2Ma/dp =~
TERYK
Loading factor Xc . 1 0.67
Yc - 0.45 0.67
— e 2M
ib%ﬁﬁ7/7»ﬁi Pc N Pc =Xc- Fra+—a +Yc:Faa
Equivalent radial load dp
- FENZ DO F A BB DETE Life span for the main bearing *x17-4
Iiﬁ%%ﬁﬂ#ﬁﬁ 106 I 10/3
Life span fo'r the main Lhec h Lhc = 0 Ora <fw : Pc)
bearing
1.0 Z#H LRSS no shock
EHERER 2 /5 (VI Y.
Tiaeta (e fw - 1.2:2DDEEEHS5E with some shock
1.5:4R& - HEEZHF DB S with shock and vibrat

17



Aﬁiﬁ%@%gﬁi ‘ Allowable load of input bearing

NPV (AVR—VDEAT - AV hEA T/ hZEds)

Bearing specifications (Unit type, hollow shaft) %= 18-1
BERMEIX  Reducer model SWG-CH/UH
EIE Model numbe 11 14 17 20 25 32
§$§E$§ﬁi [C]. N 999 1100 1140 5350 6600 11500
RF7YEHA Basic dynamic load rating
Bearing A
g#%ﬁﬁﬁi [C(.)] N 657 838 947 4950 6100 10600
Basic static load rating
%Z&Eﬂ%ﬁﬁi [C]. N 999 1100 1140 2510 5350 8800
N7 5B Basic dynamic load rating
Bearing B =
E#%@Eﬁﬁi [Cq] N 657 838 947 2230 4950 8100
Basic static load rating
mm 7 55 6 8
b mm 15 15 15 175 20.5 24
SWG-CH-11,14,17 18-1 SWG-CH-20,25,32 18-2
~FULIB SPULTA ~PULIB AFUDTA
Bearing B BearTng A Bearing B Bearing A
1 \Ei‘. 5
\i@ =P
SN
o7} B HIT
| 78z
b_lall 2.5 e
b a
SWG-UH-11,14,17 18-3 SWG-UH-20,25,32 18-4
~FULJB ~STFUDTA ~FUuGB STPUDTA
Bearling BY Bearing A Bearing B Bearing A
J
N\ e
oid Esiijju =
B — @i
b _lall 2.5 1
b a

18



Tﬂiﬁ'ﬁ“ | Lubricant Information

SKG iR DB B AL EIET ) —AHBTT .

VA=V NEA T IZHEAITEFICT ) —ABHDABETITDT. XA TBORM A EESBTE,

A=Y ML TR THEEFICT ) —RABRDATTLTVET,

The lubrication method of the SKG reducer is grease lubrication.

For component types, grease application is required when assembling, so refer to the application method for each type.
The unit type has grease applied at the factory.

- {EF4 1) —X Grease used

SKG-1 SKG Grease % 19-1
%ﬁﬁﬂ%t:ﬁﬁﬂ:(:iﬁ?ﬁﬁ'%ﬁu—lfﬁ'o %ﬁ%ﬁlﬁﬁ \l:lﬁ':%
BESEMELS. BEDSPPHNIU—ZTT, Test ftom Product name | SKG-1 SKG-2
Grease that is applied to parts during assembly. 15 5>
. . . L . 25 & DF DFILRATA
A grease with a low consistency and a slightly high viscosity. Thickener Lithium soap
SKG-2 2l SR 7 —
. _ . Base oil Mineral oil + Polymer
SKG DI vhEIRRMEIE. AT A, BEREZSEL —
< MR EIRE C 90 . . Appearance Dark brown ointment
FDHDEDPEL. JU—RAAYTZYTIDPEIATEDS = = B
. X JBFS & DE(25T) - -
HY—2TT, = ; 7 265~295 355~385
. ) , , Mixing consistency (25°C)
SKG unit type reducer can be refueled without disassembling = =
the reducer for maintenance. TR .C ) 200 185
For that reason, the viscosity is low and it is a grease that is Drop point °C
injected from the nipple with a grease gun. R1EEM ZEIRRE THE
Shelf life 5yearsin ab years in a closed state
- G —2AZmEFRATITHIE / Grease application and assembly method
SWG-CR 19-1
#Hrse > 2% / Application

Assembly complete

A—H—fITY) —AZHEEAMIFLTTFEW

Please install after applying grease on the user side

SWG-CO 19-2
#HIT5E > %7 / Application
Assembly complete Y/ i 2%
1 == % 215 == RN //
1 2% i '5%2
_____ — B

BREHESO BMEHRGO )
Assembly after Assembly after
application @

I% application M

1 —fITH | —RBREMEHMT LTFS

Please install after applying grease on the user side
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Tﬂiﬁ'ﬁ“ | Lubricant Information

SWG-UO

20-1

#A3r5e
Assembly complete

=) 275 / Application

B
ZiEHAc

Assembly after
application

I—Y—fITT)—RBMERATIFLTFEL
Please install after applying grease on the user side

SWG-CH 20-2

I-—Y—QITEEREMRICT ) -AEH %
ToTFEL

% SWG-UH 20-3

eV

JUYU—ZA=Zv 7L

AFsh7%[El
BIEED |
SHNEH

2[EET D | B
E¥TI—
AEFEAT
%

- ¥ASTFNETOEEZETE / Precautions for assembly procedure
c2TDRATICHB LT, HIADBRIEHTEICA > Z—FILFTICT
LY JAFT7Z AT, RBICHLZFBAL T EZZ0,
FICHLZBALEREBTILYIAFT7E2A 2 2—FILFTICEA
ITHEEFTHANBEL. EEREGHTELRLARYET,
- BEGRDBEAEDL L. BELRNDTHLAXTLZWTTZO,

For all types, be sure to assemble the flex gear to the internal gear first and then
insert the cam last when assembling.

If the flex gear is pressed into the internal gear with the cam inserted first, the tooth
flanks of each gear will be damaged and normal operation will not be possible.
When assembling each part, do not push in with excessive force.

- 1) — ZA35HaRFHR / Grease replacement period
HERED T ) —AFGILREICKYKRELFEEZITET,
) —ZRED 80CLULICARD ERBLILDIRICEAET .
BEOFEHATHREEED 80CLLICASHE. BBHNAEREDNEZ
SNETDTHBIEDPBETT,
XZDEATIEIHEEIFICT) —ADFTEINTOET,

FTHA VT AETEDST) —RZ2FTIEBETBEBSEICLTIEZL,

The grease life of the reducer is greatly affected by temperature.
If the grease temperature exceeds 80°C, quality deterioration will proceed rapidly.
If the speed reducer temperature exceeds 80°C during normal use, it may be due
to a mechanical abnormality and must be disassembled for inspection.
*This type is filled with grease before shipment.

Please refer to this when filling the grease later at the regular maintenance.
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Hyﬁl'*ﬁfg | Installation accuracy

0L )

Installation accuracy 211 21-2
SWG-CR SWG-CH

5-2

Case

Output

Qutput
section

sectlion

SWG-CR [mm] #21-1 SWG-CH [mm] #®21-2
BE 44 14 | 17 | 20 | 25 | 32 BE 44 14 | 17 | 20 | 25 | 32
Model number Model number
a |0015/0015|0.015|0.018|0.018]0.018 a |0015/0015|0.015|0.018|0.018]0.018
b |0012]/0012]0.012]0.014|0.014]0.016 b |0012]/0012]0.012]0.014|0.014]0.016
c |0010/0010]0.010[0012]0.012|0014 c |0010/0010/0010|0012|0012]0014
d |0012|0012|0012|0014[0014]0016
e |0014/0014|0.014|0016]|0.016|0018
X 21-3 X 21-4
SWG-CO ' SWG-UO

Output
sectlon

Input
section

(0] ¢c|A]
SWG-CO [mm] %21-3 SWG-UO [mm] &21-4
BE 44 14 | 17 | 20 | 25 | 32 BE | 14 14 | 17 | 20 | 25 | 32
Model number Model number
a |0015|0015|0.015|0.018|0.018|0.018 a |0015|0015|0.015|0.018|0.018|0.018
b |0012|0012|0.012|0014 0014|0016 b |0012|0012|0.012|0014 0014|0016
c 001000100010 |0012|0012|0014 c 0014|0014 0014|0016 |0016|0018
d |0012]0012[0012|0014 (0014|0016
e |0014|0014|0014|0016|0016|0018
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:E_ '5( Hiﬁl'jiif | Motor installation procedure

- E— S HE
Motor installation procedure
- RS FIE1
TE—R2—8ICHY T T =)
TE—&—ICT7 S VERYMF
Dy T2 TICH L (#5%) 2R T
3=y hABRYfFF

Procedure1

Attach the coupling to the motor shaft

Attach the flange on to the motor

Attach the cam with elastic bearings to the coupling

Attach the unit

22-1
=i ] @ I
T ] |
| AR - =; B L
Bes
é&E e==—=1
d-yh Unit N4 Cam JZv3Y Flange hyFJv4 Coupling |E-% Motor
- BUYFIE2  Procedure2
E—x—8HCHY T T ERY) T Attach the coupling to the motor shaft
Hy TN H L(E#Z) ERRY) T Attach the cam with elastic bearings to the coupling
=y MMT 2Oz fFF Attach the unit on to the flange
E—R-ICT7 DRSS Attach the flange on to the motor
22-2
E ,,,,, = J:F e=
= = . -
i T == 1|1 b
N I _i_ - I A —tdm F _{____ I
! Be ‘it
= % e=1f E
d1-vh Unit 253 Flange f1i4 Cam hvJUyY) Coupling |E=% Motor

HEUFERES  Caution during installation

BTA YRS NEFIET Ly I AE T HEASNRETRAL TTFEL

Please be sure to put together in the state by which a flex gear was inserted in an internal gear.

- RBHOEHEDEEIL. BELHTHRUAELEOTTE

Do not use excessive force while mating parts

c AL BE-E—EBEFTEALZVKDISERELTREL

Please watch for tilting during input section assembly(motor insertion into cam)
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1Ei¥ I*)l’7 ‘ Transmission torque

FRIV MEYT Bolt mounting

AV ORI ML IETROBEICED T,

RV N ORERFET T ML IICTRIERRER MLIDPRBYEFTOTIEL TS EEL,

Please refer to the table below for the bolt tightening torque

Please note that the torque that can be transmitted varies depending on the number of bolts and tightening torque.

RIL MEERTIF M JL 47 Bolt tightening torque %03-1
RIVY A X Bolt size mm M3 M4 M5 M6
ST MLY
Tightening torque Nm 1.96 454 9.18 15.8

*{EAT 2RI MIBEXS1298 EE LTT X0, Use bolts with a strength classification of 12.9 or higher.

EEMVY (QAVERE—ZBME2A 7) Transmission torque (Component type)

HAT7 SV PEF  Output flange mounting *£23-2
B3 Model - 11 14 17 20 25 32
HRIL YA X Bolt size mm M3 M3 M3 M3 M4 M5
RV MAE  Bolt count Vi 12 16 20 24 24 20
EX{fPCD Bolt PCD mm 29 38 44 53 61 76
#4t ML Tightening torque Nm 1.96 1.96 1.96 1.96 454 9.18
= MJLY  Transmitting torque Nm 100.8 176.1 254.8 368.3 740.3 12434
A BZ—FIFFEH(ZY TR)  Internal Gear Attachment *x23-3
B Model - 11 14 17 20 25 32
AL YA X Bolt size mm M3 M3 M3 M3 M4 M4
RIV MAER  Bolt count Vi 6 6 8 8 9 9
B{$tPCD Bolt PCD mm 52 64 72 83 96 121
@4+ NS Tightening torque Nm 1.96 1.96 1.96 1.96 454 454
= MJLY  Transmitting torque Nm 90.3 111.2 166.8 192.3 436.9 550.7
A BZ—FIFFER(FYUR)  Internal Gear Attachment *23-4
B3 Model - 11 14 17 20 25 32
ARIL YA X Bolt size mm M3 M3 M3 M3 M4 M4
ARV MAE  Bolt count VN 12 12 16 16 18 18
H{f$PCD Bolt PCD mm 52 64 72 83 96 121
At NJLY  Tightening torque Nm 1.96 1.96 1.96 1.96 4.54 454
{&Z ML4  Transmitting torque Nm 180.7 222.4 333.6 384.6 873.8 1101.3
23-1
{ U 5—=FWETEHE (FUR) e
Internal gear attachment
$H2 S v
Output flange attachment
£ 25— TPHN (5 TR) .
Internal gear attachment \\_\
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1Ei¥ I*)l’7 ‘ Transmission torque

TEMVY (A=Y PRAT) Transmission torque (Unit type)

HH7Z2 Bt Output flange mounting #*= 241
B, Model - 11 14 17 20 25 32
RIL YA X Bolt size mm M3 M3 M3 M3 M4 M5
ANV NZAEL  Bolt count VN 8 12 16 20 20 16
EffPCD Bolt PCD mm 29 38 44 53 61 76
#{t ML Tightening torque Nm 1.96 1.96 1.96 1.96 454 9.18
{&E bJL4  Transmitting torque Nm 67.2 132.0 203.9 306.9 616.9 994.7
A BZ—FIFTEF(ASAE) Internal Gear Attachment +F24-2
X  Model - 11 14 17 20 25 32
RILRHYA X Bolt size mm M4 M4 M4 M4 M6 M6
ARV MAREL  Bolt count Vi 12 12 16 16 18 18
EffPCD Bolt PCD mm 52 64 72 83 96 121
#Eft NJL2  Tightening torque Nm 4.54 454 454 454 15.8 15.8
{&Z ML%  Transmitting torque Nm 3155 388.3 5825 671.5 | 2001.7 | 25229
A BZ—FILFFEF(HEHE)  Internal Gear Attachment &= 24-3
X, Model - 11 14 17 20 25 32
ARILKHY A X Bolt size mm M3 M3 M3 M3 M4 M4
RIV NAEL Bolt count VN 12 12 16 16 18 18
BEfPCD Bolt PCD mm 52 64 72 83 96 121
#4t MJL4  Tightening torque Nm 1.96 1.96 1.96 1.96 454 454
=3 MJLY  Transmitting torque Nm 180.7 222.4 333.6 384.6 873.8 1101.3
241
s \
4255 VTR (28D g 195~ F VT OJhD
Internal gear attachment — Rn:m'/__\ﬁ] Internal gear attachment
AP YI )
OQutput flange attachment
N/ -
1 %
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P7Vr—3r | Application

25-1
EEEEHORY NOFEE (1) N
Wrist axis of vertical articulated robot (1) / | O
1
¢=|_‘ ‘I»
SWG-UH 2
& .
25-2

FEELZEHORY NOFE (2)

Wrist axis of vertical articulated robot (2) =

I 1
1
SWE—UH | |
SWG-UH r . i
. aal
— N
|
| _-I—
i
~=
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P7V5—3r | Application

X 26-1
=RIMEORY N FEEH
High rigidity robot wrist axis
|
EWG—UH
I
I
|
I EWG-UH
e
1] : N
o, (D]
X 26-2

AHZROKRY NF—L
SCARA robot arm
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