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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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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
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
part, it is possible to freely adjust the backlash amount
according to the torque correspondence and shaft
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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.



%i]' ‘ Index

Reduction ratio

742719 4]

Reducer model

TFZT)AFOE ettt
Reducer specifications

TFET)AFOER O] eerneeee
Reducer specification terms

A5

Dimension table

o o0 o0 b~ b

SWG- CR :[L/\égi%-%}/g]x]g 7
SWG-CR Component type/Rigid

@@ SWG-CO FALASH/EHAZE «vvvvvivieiieiieee. 8
o

SWG-CO component type/Oldham coupling

SWG-CH TAHOAGE/ZTE i, 9-10
SWG-CH component type/Hollow shaft
@:@ SWG- UO %E\E}QJ/%@H%% ............................ 11
=S SWG-UO unit type/Oldham coupling
a: o SWG- UH %1)4\63/%%% ..................................... 12-13
.3 ; SWG-UH unit type/Hollow shaft
Sg /5] }ﬂxé ;gj(]_ .................................................................. 14

Model selection procedure

:‘[:Ug 74] }1\_]:(% aﬂ} Z:Hﬂ 01 %] ) 15
Life calculation (Flex bearing)
(

e A = A= [ s = I T - RR I

Life calculation (Cross roller bearing)

ng'ﬂm]o{%g]a%a.% ............................................................ 18
Allowable load of input shaft

%%—xﬂ .............................................................................. 1 9 20
Lubricant

A j(] ;g] L 21

Installation accuracy

E_E%*,:ji] Hohﬂ R EE R T T PP RT PR o 12)
Motor installation procedure

;ﬂ%Eﬂ ........................................................................... 23.24
Transmission torque

% _g_:\_z 2 :j_?})jl .................................................................. 25.26
Application



‘?‘%tg%’ | Parts Name

SWG-CREZX I EElo]| ¥ /8| A = SWG-UHRFHE /555
SWG-CR Component type/Rigid 1341 SWG-UH unit type/hollow shaft 194-2
_ SEERE Az AFeo]y
—T_:F“iﬂ o Internal gear C_éo;s}foller bearing olE| ¥ 7]o]
ex gear o . EY27]9 Internal gear
Z Ao g Flex gear
______ Flex bearing g ZeolE
Output plate Z{’*‘ *****

=Y ZHelE
Output plate
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Input shaft

Z:l'éul | Reduction Ratio
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Input rotation direction is opposite to output rotation direction 7914-3 The input rotation direction is the same as the output rotation direction 75 4-4
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Reduction ratio R Reduction ratio R+1
Re-7H47] AL (P5) )7t 450] 57141 (P5)2) 7]
R is the reduction ratio of the reducer specification (refer to P5) R is the reduction ratio of the reducer specification (refer to P5)




Z:l'éj' ‘% Z"] ‘ Reducer Model

SWG—|C||R|—| 11 |[—]| 50 |—| =3k

[ srmeaaaa.21201% (A eh
Spetial Specification : Input shaft diameter
Parallel key size,etc

#%4] R:50,80,100,160
Reduction ratio

W3 :11,14,17,20,25,32
Model number

q2 594 ‘R UYvhk
Input shaft shape Rigid
H 3%
Hollow shaft
0O &9 A% ¥
— ®8 C 7Y A FF Oldham coupling
Type Component type
U 4 el
Unit type

Z:l'éj' }‘]'°c]‘ ‘ Reducer Specitications

- A =] HE
A %'ﬂ Rz,duction Model number
Performance unit it 1 12 17 20 25 30
) 50 8 11 31 53 62 163
9 2000rpm / minA| 80 8 15 35 60 112 181
Rated torqxiit%(%o rpm/min N 100 10 21 47 82 120 196
160 10 21 47 82 120 196
7% - AAA] 50 25 41 65 153 192 406
Sedn £ Nm 80 30 45 72 176 223 455
Allowable peak torque 100 36 52 91 193 248 485
at start/stop 160 4 58 105 208 263 495
YA B 50 10 25 57 97 143 211
59 A% 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
o 50 57 76 131 285 383 755
=73y B N 80 63 85 155 313 436 845
Instantaneous maximum " 100 71 103 186 360 480 965
Il ble t
arowebe forate 160 71 103 186 360 535 965
Aoead slH s AT t/min 3500 3500 3500 3500 3500 3500
owable average input speed
S s B i t/min 8500 8500 7500 6500 6500 6000
Maximum allowable input speed
50 0.5 0.5 0.5 0.5 0.5 0.5
2R e 18 80 0.5 0.5 0.5 0.5 0.5 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
S g A A 24 are min 80 1.5 1.5 1.5 15 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
o Ma = arc sec 80 5 5 5 5 5 5
Angle transmission accuracy 100 5 5 5 5 5 5
160 5 5 5 5 5 5
e Nm 260 380 650 1500 2000 3800
uckling torque




Z:l'éjl }‘]'Ook‘g'o:l | Terms of reducer specification

W¥ZE 3 (29 6-13%)/ Rated torque (See Figure 6-1) 2a 23 9i€l o 19H6-1
¥ %3 4452000 / ming Z4-¢-A% 84 o} Eaiych _
Continuous allowable load torque when the input shaft rotation speed is OIT"L_A_]_EI__%_?E_E
2000/min. 1
S —— "
W15 A0 S8 A B3 (78 6-12%) .| [ AW
Allowable peak torque at start/stop (See Figure 6-1) | \ i ! | 1
N FAA ot g4 BAEY o4& HAW EARG 2 FFo] £ N [T ) ey
AUk 47 £ e 54 A E35 Gepiych 3\ S
When starting and stopping, a load larger than the steady torque is - :f;y g ﬂ 4 ‘E"
applied due to the load inertia moment. The values in the rating table B El
show the allowable peak torque. (&5 Apo]2) -
| |
W3 ek = g A &/ TN [
Maximum allowable average load torque %] { Hg U“ |
wat B3 Y I SRk WEsE A% o a0 FEAT TR | g [ m —
Feot YFUh 44 ¥ g B ¥k A9 38 @ vehdUh g \ | — &
If the load torque and input rotation speed fluctuate, it is necessary to = | U“
find the average value of the load torque. ‘ -

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

<=7 39 Fd B3 (7% 6-13%) / Instantaneous maximum allowable torque (See Figure 6-1)
T EAA WA B4, 7ls AAA EA ol oA X Tl A & UF AFUTh &3t §E Jd Easo] s&AE
vheby o
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.

W3 A1 28 3l £ 54 Hor 98 3% £5/ Allowable maximum input speed, Allowable average input speed
&gH= 9 E 3 o] A H ghs Ve

Indicates the maximum and average allowable input shaft speed.

Bz =294 %/ Angle transmission accuracy Ed-vEY 4 AE 1H6-2
Qe Fol Q99 A AEE FUE ©, o) £ 2HF I 29
AA 85 34 49 AtolE A% Ad e xE eyt

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 SR B PNE) o
shaft rotation angle is expressed as an angle transmission error. -

W3] =Bl Al A &4 (19 6-2%3%) / Hysteresis loss (See Figure 6-2)
E3E AAHA 2 F EAS Folu 0023 E HEY 4EE 074
Eob 94 v
E32 9 34 el F F EAZ 0023 H5Y 45 0o -

o} 7hA) Uik, :

£ 0 "o ey A% F s|AH A A EAol gyt
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.

W= %A/ Maximum backlash amount

5 71017) 7 e Y 7)0] FHa F)o)7) A thzh ofe] Ao} FAle] AEaka 9] WEe] T o] whale) W A
Az UTh SKG 449 sh35 7lo] 7 Fat ABLES] Pl wel A F& 2gsta 8 & velshn itk

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.

W=+ =3 /Buckling torque

d FS 0 29 Foll 5T FobE oS W, FUA Vlole 24 WE F APy ade] EaE # EAYTh

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.



AP
7(]—,—3_ | Dimensions Table

Eﬂ_i Model number

A HdE

Moment of inartia x10'kg-m® |0.057 | 0.138 | 0.314 | 0.609 | 1.175 | 3.187
1H7-1
G
H 1 J
Al
—r—
— AH]
I
==
71
14 17 20 25 32
72 81 91 106 132
18 18 26 26 35
43 50 58 68 86
29 38 48 55 65
8 8 14 14 19
31 33 31.5 39 43
H 1.5 2 2 3 5
| 18 18.5 20 25 27
J 8.5 11.5 12.5 9.5 11 11
K - - - - - -
L - - - - - -
M R - - - - -
o N 52 64 72 83 96 121
] 12 12 16 16 18 18
oP 3.4 3.4 3.4 3.4 4.5 4.5
Q 6 6 8 8 9 9
R M3 M3 M3 M3 M4 M4
®S 29 38 a4 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 = = = = = -
Y - - - - - -
V4 30 30 22.5 225 20 20
AA 60 60 45 45 40 40
AB 30 22.5 18 15 15 18
AC - - - - - -
AD - - - - - -
AE 9.4 9.4 9.4 16.3 16.3 21.8
AF 3 3 3 5 5 6
AG M3 M3 M3 M4 M4 M5
AH 3.5 3.5 3.5 5 5 5
Al 58 70 79 89 104 130
AJ 16 17 17.5 19 24 26
da 43.6 56 63 75 86 110
b 1 1.2 1.2 1.4 1.4 1.4
¢c 45.6 56 65 75 86 110
d 1 1.2 1.2 1.4 1.4 1.4
A% (kg) 0.22 0.47 0.59 0.7 1.01 1.66




7'(]?1“—& | Dimensions Table

Eﬂ_i Model number

#HA HdE

Mament of inartia 0.074 1 0.210 | 0.385| 0.871 | 1.625 | 4.257
1H8-1
G
H | J 0-v
L M -
Ad
AH 2
IE:
2] 3% (mm) ¥%8-1
ZIZ\ ¥ 11 14 17 20 25 32
oA 60 72 81 91 106 132
¢B 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 14 19
G 26 28 29 30.5 36.5 42
H 1.5 1.5 2 2 3 5
| 20.4 20.4 20.9 22.4 27.5 28.5
J 4.1 6.1 6.1 6.1 6 8.5
K - - - - - -
L 17 18 18.5 20 25 27
M 3.4 2.4 2.4 2.4 2.5 1.5
oN 52 64 72 83 96 121
@) 12 12 16 16 18 18
oP 3.4 3.4 3.4 3.4 4.5 4.5
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
\ M4 M4 M4 M4 M6 M6
oW - - - - - -
X o = = = - o
Y - - . - - -
Z 30 30 22.5 22.5 20 20
AA 60 60 45 45 40 40
AB 30 225 18 15 15 18
AC - - - - - -
AD - = = = = -
AE 9.4 9.4 9.4 16.3 16.3 21.8
AF 3 3 3 5 5 6
AG M3 M3 M3 M4 M4 M5
AH 5.5 7.5 7.5 6.5 6.5 9.5
Al 58 70 79 89 104 130
AJ 16 17 17.5 19 24 26
da 43.6 56 63 75 86 110
b 1 1.2 1.2 1.4 1.4 1.4
¢c 45.6 56 65 75 86 110
d 1 1.2 1.2 1.4 1.4 1.4
A (ke) 0.23 0.48 0.61 0.73 1.02 1.67




7'(]31“—3_ | Dimensions Table

..
H & Model number 11 14 17 o
Gl BRLE | x107'kg-mf | 0.079 | 0.193 | 0.461
1%9-1
G
1 J
L M
AJ
2.5
T
38 8 T /g2 s
¥9-1 T2 A 2 %/ Resin color assembly drawing  7219-2
ZIZ\HS 11 14 17
oA 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
| 24.5 255 26.5 PR
J 6.5 6.5 6.5 Resin cblor
K 1.5 1.5 2
L 22 23 23.5
M 1 1 1
o N 52 64 72
o 12 12 16
oP 3.4 3.4 34
Q 6 6 8
R M3 M3 M3 53 7 Ao 2o Fak W, 0o WA ol A& g o,
®S 29 38 44 Used to prevent scratches and stains on cables with hollow holes.
T 12 16 20 I WA Do FF T AR sy
U M3 M3 M3 Can be installed in hollow holes without the need for a set screw.
\Y M4 M4 M4
oW - - -
X - - o
Y - - -
V4 30 30 22.5
AA 60 60 45
AB 30 225 18
AC - - -
AD - = =
AE - - -
AF - - -
AG - - -
AH - - =
Al 58 70 79
g: 2_1 2_2 22_'5 A A% A5 E(mm) / Resin color dimension table 3 9-3
b - - - ZIZ\ W% 11 14 17
[o]e 45.6 56 65 de 12 17 21
d 1 1.2 1.2 f 1.5 1.5 1.5
A5 (kg) 0.31 0.59 0.76 g 35 36 37




3] 2=
Z]—rﬁ | Dimensions Table

Eﬂ_i Model number

B3 mHE
Moment of inertia

x10'kg-m’

1%10-1

z |«

oAl 18:7
oc
#D hT

$E hT

¢F HT
@ChT7
B hT

@A hT

]9=3 (mm) / Dimension table %10-1 T4 A2] 2% %/ Resin color assembly drawing 1% 10-2
ZIZ \ % 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
J 1 1 1 =) 7reh
K 2 3 5 Resin color
L 25 31 35
M 3 2.5 4
®N 83 96 121
O 16 18 18
oP 3.4 4.5 4.5
Q 8 9 9
R M3 M4 Me; FF 7 Ao B B A, 098 Aol AL
¢S 53 61 76 Used to prevent scratches and stains on cables with hollow holes.
T 24 24 20 37 YA EE R T el AR T E T
U M3 M4 M5 Can be installed in hollow holes without the need for a set screw.
V M4 M6 M6
oW 40 45 55
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 = o =
AE - - -
AF - = =
AG - - -
AH = = =
Al 89 104 130
AJ 24 30 34 - 5 . . .
oa . . . A A 214 3(mm) / Resin color dimension table 3¥10-3
b - - = 7S\ % 20 25 32
dC 75 86 110 pe 31 36 44
d 1.4 1.4 1.4 f 2 2 2
A= (ks) 0.85 1.24 2.29 g 37 43.5 51.2

10



AP
XITE | Dimensions Table

EFl/2EAZ (Unit type/ Oldham coupling)

#11-2
]ﬁ 3 Model number 1 14 17 20 25 32
M;&/Em%%]e%m x10kg-m> | 0.074 | 0.210|0.385 | 0.871 | 1.625 | 4.257
11-1
G
2-03F84 O-eP H 1 e
K L M
[
== AR
o
- ] | o - .
R B e A T
%= 3% (mm) 111
REAES 11 14 17 20 25 32
oA 60 72 81 91 106 132
B 30 39 45 56 63 80
®C 28 36 38 45 53 65
oD 58 70 79 89 104 130
OE 20 28 35 42 249 65
OF 8 8 8 14 14 19
G 335 35.5 36.5 40.5 46.5 55
H 0.5 0.5 0.5 0.5 0.5 0.5
I 28.9 28.9 29.9 339 40 46
J 41 6.1 6.1 6.1 6 8.5
K 85 85 9 11.5 125 175
L 17 18 18.5 20 25 27
M 3.4 24 24 2.4 25 15
oN 52 64 72 83 96 121
0 12 12 16 16 18 18
oP 3.4 3.4 3.4 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 8 12 16 20 20 16
U M3 M3 M3 M3 M4 M5
Y M4 M4 M4 M4 M6 M6
oW - - - - - -
X B B - - - N
Y 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 -
AD 60 45 36 30 30 36
AE 9.4 9.4 9.4 16.3 16.3 21.8
AF 3 3 3 5 5 6
AG M3 M3 M3 M4 M4 M5
AH 55 75 75 6.5 6.5 9.5
Al - N - N - -
AJ - - - - - -
¢a 436 56 3 75 6 110
b 1 1.2 12 14 1.4 1.4
@c - - - - - -
d o = = = - -
Ak (kg) 0.37 0.68 0.86 113 1.58 2.84

11




7'(]31“—3_ | Dimensions Table

SWG-UH 45 ¥ / Z2 Z Unittype (hollow shaft)
#12-2
]ﬁ 3 Model number 11 14 17
L2 ZAE | xq107kg-m® | 0.079| 0193 | 0.461
G
2-93FE4 0-4P H ! J
. K L
I
== |25
=N
- _
2] 4=3 (mm) / Dimension table #*12-1 T2 A 28 %/ Resin color assembly drawing 72 12-2
ZIZ \ % 11 14 17
oA 60 72 81
»B 31 36 41 — T |
»C 20 25 30
®D 58 70 79
oE 20 28 35
oF 15 20 24
G 38.5 39.5 40.5
0.5 0.5 0.5
| 31.5 32.5 33.5 e
J 6.5 6.5 6.5 ‘Resin color
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 - - : FT T Ao B A WA, 09 WA o ALE T,
®S 29 38 44 Used to prevent scratches and stains on cables with hollow holes.
T 8 12 16 A WA EE L Sy el AA Ty T
U M3 M3 M3 Can be installed in hollow holes without the need for a set screw.
Vv M4 M4 M4
oW - - - FA A AL T/ Resi ; ;
X _ _ - TA A8 A / Resin color dimensions 1% 12-3
Y - - - _ CH—
V4 30 30 22.5
AA _ - - L Y ML
AB 30 225 18 §
AC - - - .
AD 60 45 36 | | \Worhy B =
AE - - - L ¥
AF - - = p—g
AG - - -
AH - - - Cut part
Al - - -
AJ = - - }\x' M AR ']/‘ I (mm) / Resin color di : ST
oa . - . T A6 AT esin color dimension table 3% 1 Q-3
b - - - ZIZ\ W3 11 14 17
[oe] - - - Qe 12 17 21
d o - - f 1.5 1.5 1.5
2=k (kg) 0.44 0.77 0.99 g 35 36 37

12



7'(]31“—3_ | Dimensions Table

& % Unittype (hollow shaft)

13-2
Eﬂ_i Model number 20 25 32
YAl o E _
G BELE | x107'kg P | 1.018 | 1.870 [ 5.645
2-3F4 . 0-¢p H ?
K L M
===
24 X% ¥13-2 A A2 25 %/ Resin color assembly drawing 7211 3-2
ZIZ \ % 20 25 32
oA 91 106 132 T
»B 62 70 85 kb C o
»C 45 50 60
oD 89 104 130 = ]
¢E 42 49 65 4=
oF 35 40 48
G 41 47.5 58
0.5 0.5 0.5
| 39.5 46 56.5 )
A Zep
J 1 1 1 Resin color
K 11.5 12.5 17.5
L 25 31 35
M 3 2.5 4
&N 83 96 121
] 16 18 18
oP 3.4 4.5 4.5
Q N N N
R - - - FF Y Al B EA, 0 WA of AHgFY T
®S 53 61 76 Used to prevent scratches and stains on cables with hollow holes.
T 20 20 16 -1 W Ede T3 7Yl AX Tyt
U M3 M4 M5 Can be installed in hollow holes without the need for a set screw.
V M4 M6 M6
oW 40 45 55 A WA 5/ Resin color dimensions 7211 3-3
X 6 8 12
Y M3 M3 M3 ' 9 .
AZA 22_.5 2_0 2-0 = . N L~ |
AB 15 15 18 e N '
AC 60 45 30 .
AD 30 30 36 °
AE - - -
AF - - - ~
AG - - - -
AH - - -
Al - - -
AJ = = - 5(])\ I ( ) / Resi . . -
oa - - - T3 \MM) / Resin color dimension table 3£ 1 3-3
b - = = 25 32
¢c - - - 36 44
d - = = 2 2
A=F (kg) 1.25 1.8 3.45 43.5 51.2

13



'@Z‘_] 4‘:‘.% éi} ‘ Model Selection Flow

Al ge e g
B ok Ba B 94
dolt} o &% e
SEREER % 5%
2AE 35

Operation condition of the reducer

+ Average output torque

+ Maximum output torque
+ Average rotation speed
+ Maximum rotation speed

- Radial load
+ Axial load
» Moment load

19141

A

A

Ra 249 4E

Re-evaluate the operation contidion

A

157 F2427h 1%

Temporary selection of a model

£ ol £ 39l

NG

Calculate the life span for the
elastic bearing

Az E2 wojy 1 gl

NG

Calculate the life span for the
main bearing

A "L +8 <
Calculate the life span for the
input bearing

NG

7)o 94 2%

Reducer selected

) 4

E%ﬂi;;\\\\\OK

Re-evaluation of
the model

14



13151
T1 | : i
[ |
T2 | :
| |
_ | Ta1 Ta
23t 23 |
Loadt |
oad torque | A7
! . | Time
| N2 | |
N1 |
|
! |
|
£33 | ™
Output speed | | |
tv Itz Itz ta J ARk
ke e Sl ot Time

® B 33t £ H) ok 229 A

Calculation of average output torque and maximum torque 13151
B ot B4 Tao Nm Tao= 3/ ni-ti-|T1l%+n2-t2- | T2+ - +nn-tn- [Tn|®
Average output torque
ni-ti+nz-t---nn-th
Hdl 3 =4 Tmo Nm | Tmo=Ti-Tz- - Tnt]
Maximum output torque Tmo=Largest among T1-T2---Tn
A ol ©27) 84 9 ekl AL FAFAA L
Please confirm that the maximum output torque is below the allowable output.
@A 4 A4 5 - A1 Y A 5 A
Calculation of average input speed and maximum input speed 1¥15-2
Ao =9 3Ad & . ni-t1-+nz2-t2---Nn-tn
<] = T _
Average output speed nao r/min | nao= tittat - +tn
Hxu =9 3 5 ; nMo=n1-nz---nNn3 tj
{ nmo r/min N
Maximum output speed nmo=Largest among n1-nz- - -nn3A tj
‘T‘igﬁ ‘?J@] ﬂ%j_‘/l: i i = — 7+ — i i
SerEge sy e nai r/min | nai=naoxR (R=%<%41]) (R=Reduction ratio)
Hu gy 3 - ; i P — 7 — ; ;
T TR Speee nmi r/min | nmi=nmo xR (R=%<%1]) (R=Reduction ratio)
Hu gy 3 #7518 Ha 1Y 3 ¢ olshdA ERlskA 2
Please confirm that the maximum input speed is less than the maximum allowable input speed.
@18 Az AlAk
Calculation lifetime 1915-3
= 3
Zex wjo)y 4 Azt = Tar nar
Flex bearing life time Lhe h Lhe=7000x Tao % nao
CERE! Tar Nm | BE7) AbeRel B ek 229 88 H oA
Rated torque Maximum allowable average load torque for reduction gear specifications
47 9 g4 nar r/min 2000r/min
Rated input speed

15



)l wlojg Alek (T2 A =2 Hlo]¥) /Main bearing specification(Cross roller bearing)

£16-1
HE 11 14 17 20 25 32
Sugaz | X10°N 56.9 107 122 163 230 404
Jw gz | EC kef 580.6 10918 | 12449 | 16633 | 23469 | 41224
FT mggag] x10°N 68 141 174 224 325 589
&<Co kef 693.9 1438.8 1775.5 2285.7 3316.3 6010.2
) Nm 69.5 185 258 375 638 1468
3§ RHE 35
kgfm 71 18.9 26.3 38.3 65.1 149.8
o E X 10*Nm/rad 6.8 18.3 26.1 37.4 60.9 129.4
3% kgfm/arc mim 2 5.4 7.7 11.1 18.1 38.4
w1 H| o] & 4= Al A} / Part life span for the main bearing
LA ¥l / Operation cycle example 1916-1
AANE | | |
2y
fop A% || .
Radial load ; T -
: F r-a : ime
| | I I
| | I I
| | I I
| | I I
Fal | i i i
| I |
. Fa2 | I l
Sy | i |
Axial load '.  Fad | A3
i Fa3 i Time
| i i |
| | | I
| | I |
L Or2 | i i
Ort/ NOr3 | I
=Y3ldr | i i |
Output | i i Or4 | A7)
rotation speed ;
P t1 t2 | t3 | ta | Tme
Q5 E-3&} / External load 2916.2
e N N
L
- = =1
% T — = T o
EE} — I "|-
F r@ {
e I | Q. N (=1 _ |;|
- - L'..I
« o :
Jt Fa © N S
> == |
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-H o) F-af ZHlE 9] A= Calculation formula for the largest working moment

171

Ho F3F ZHE
Peak working moment

Mm

Nm

Mm=Frm-(Lr+ L)+ Fam- La

Hd oy o &5

Peak radial load

Frm

Frm = Fry,Fry,-- Fr,, Z Tt}
Frm = Largest among Fry, Fry,--- Fr,

Ho 5 B3 k=
Peak axial load

Fam

N

Fam = Fay,Fa,, - Fa, %t

Fam = Largest among Fa,,Fay, - Fa,

A 5t LHES} 58 LHE o]skel 2L s
Please make sure the peak working moment is below the maximum allowable moment

S dely A st B F WE kT W 29 A g, W Fek BUES AE

Impact factor

Calculation formula for the Average radial load, Axial load, Average output rotation speed, Average working moment X172
i slelE 2 s Fra N oo 5[or 1R+ 0ry -ty 1y [k Ot ™
Average radial load ra= Ory -ty + 07y -ty +01 by
K0 % KN Faa N Faa = “30ry -ty - [Fag|"'3 + Ory - t5 - [Fay| ™3+ Ory -ty |Fan|"3
Axial load = Or -t + 01y -t +01- £,
2] = = o
da =9 3d v ) Ory t; + 0y -ty - +07 £,
Average output rotation Ora r/mim Ora =
ST t+ty o+ ty
Ht et BHE _
Average working moment Ma Nm Ma =Fra-(Lr + L) + Faa ' La
3= Al 571 doly A §5¢] A= Calculation formula for the Loading factor,Equivalent radial load #17-3
ey Faa <15 Faa > 15
BN = Fra+2Ma/dp ~ = Fra+2Ma/dp =~
st AT
Loading factor Xc . 1 0.67
Yc - 0.45 0.67
= == 2Ma
%0.7]-31]0]1’4@ sk Pc N Pc=Xc-|Fra+ ——|+Yc-Faa
Equivalent radial load dp
-w]Ql wWlog o] S=rg AJ7ke] A4l Life span for the main bearing ¥17-4
Uﬂoxl Hﬂoi%] _/':Ué }\]Zl' 106 I 10/3
Life span fo'r the main Lhec h Lhc 0 Ora <fw Pc)
bearing
1.0:524 & FRk8kA] 9% %% no shock
= o~
oA AT fw - 1.2:9719] A48 ¢ with some shock
5:
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?:] 31 ‘ﬂ' 0:' % 9’] '3:' %3}%’ ‘ Allowable load of input bearing

wlolg ALk (74 24 93 FUE EN] / 3 %)

Bearing specifications (Unit type, hollow shaft) #18-1
#<:7] 34 Reducer model SWG-CH/UH
HE  Model numbe 11 14 17 20 25 32
= Ast =
7].“ 573 - o 5 [C:.| N 999 1100 1140 5350 6600 11500
SIS Basic dynamic load rating
Bearing A B AR Agl =
e 2 = S lioal N 657 | 838 | 947 | 4950 | 6100 | 10600
Basic static load rating
H = Al =
d=pe ] N 999 1100 1140 2510 5350 8800
Wo] & B Basic dynamic load rating
Bearing B X A A =
d - o~ .—' ¥ F[Qo] N 657 838 947 2230 4950 8100
Basic static load rating
mm 7 55 6 8
b mm 15 15 15 17.5 20.5 24
SWG-CH-11,14,17 72181 SWG-CH-20,25,32 1¥18-2
wels B Aol A - Hlo]® B Mol A
Bearing B Bearing A Bearing B / Bearing A
1 \Ei‘. 5
\i@ =P
SONE
&S B It
| E =
b lall 2.5 o ——]
b a
SWG-UH-11,14,17 1218-3 SWG-UH-20,25,32 1318-4
el B Hlojs A o] & B ol A
Bearing B, Bearing A Bearing B / Bearing A
3
N1 e
= [TED
B |k It s
- =
b _lall 2.5 — 1
b |a

18



‘8.‘%1'“ | Lubricant Information

SKG #5719 &4 W& I8l $85yth
T 24 F9E 231A =27 desn g Fyvith A% HHE xR Q.

il BS 3 E6kA] g7t ehsEo] lsuth

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.

- AFE 28 A Grease used

SKG-1 SKG Grease #19-1
ZYA FEo) BESE &BAYUT, Na aE N =
HE7P S AE7F o w2 T Ay Test item Product name SKG-1 SKG-2
Grease that is applied to parts during assembly. == 25 )
A grease with a low consistency and a slightly high viscosity. Th?c—;ener Lithiﬁm s;ap
SKG.2 i B+

_ . o " 1= oy = Base all Mineral oil + Polymer
SKG ©9] 3 7471 #4 n5A F&71E ashA ga EE So 24 A e
- 0o Rty e TR ISR L e}
ot 7he B o - ) L er e Appearance Dark brown ointment
mebA FEh e e Ze] ABA A £ 7 #9lE FE e
a8 Ay, R R 0 265~295 355~385

- ) , , Mixing consistency (25°C)
SKG unit type reducer can be refueled without disassembling o
the reducer for maintenance. A4 .C 5 200 185
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. A% 49 U deelA 5d
Shelf life 5yearsin ab years in a closed state

-B) =9 XY WY / Grease application and assembly method

SWG-CR 1%19-1
9 &5 ——> 414 / Application
Assembly complete NE:!
S VA
AH = A3 A%

N

NE

I

RO 0
Assembly after
application @

EE 5 2HO
Assembly after
application D

=
=it
=3
I

A SelA e s B E F 2RI
Please assemble after applying grease on the user side

SWG-CO

9 g5
Assembly complete

1919-2

= 413 / Application

213
2% NS imiil
11T

————— _ ——{J.—

E¥ ¥ 290 ¥ ¥ 230 I

Assembly after Assembly after
I% application M application @

AAE ZolA el s BE T 2ReAA S

Please assemble after applying grease on the user side
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%%ﬂ] | Lubricant Information

SWG-UO 14201
Y &5 => A% /Application
Assembly complete
A
0% e @%{f
— G i
£¥ ¥ 23 |
Assembly after
application
A EelA el s BE F 2L
Please assemble after applying grease on the user side
SWG-CH 1¥20-2
- 29 QA NAYFY AR / Precautions for assembly procedure
(RE fgol g0l LN MEN B UE 9 Jlo] Fe
71018 x5 mhAuhe] g FASFAAN . WA A& A @
== HAAA e Aol Qe 4 o] ERIsE 7 sel Aol
A= Egdol AAA $AL @ 5 AAEY

ARGAF Soll A A F-del el =S
AT 2

Apply grease to the designated area by the user

% SWG-UH 1%20-3

A =& 3
AA71E A
9 Fo]
2 3| A 7HA]
YAEF9)
1

L2 R AN AES GOz Wof WA vhIA L.

d

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.

A IRA)7] / Grease replacement period

w718 g a e 5] wet & dEFSEEyh

T8 2%7F80 T o) doluw #4 dshrh 5438 Ay
A AbgoR A&7 2571 80 C ol dolH = 45,7174
LAZEE 71wl el Aol Ha gtk
iﬂﬂﬂﬂgﬁ&ﬂllﬂ*ﬂ%ﬂﬂﬂmﬁqﬂfﬁﬂﬁﬁ%ii
Uzl 18As 34 & w A L.

vy

il

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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"éi] 735 | Assembly accuracy

R
Assembly accuracy 92141 a%21-2

SWG-CR SWG-CH

ol 2

Case

=9 T

Qutput
sectlion

SWG-CR [mm] E21-1 SWG-CH [mm] #£21-2
HE gy 14 | 17 | 20 | 25 | 32 My 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]0012]0.014 ¢ |0.010/0.010]0.010]/0012|0.012]0014

d |0012|0012|0012|0014[0014]0016

e |0014|0014|0014|0016]|0016]0.018

1921-3 I921-4
swa-co| [El=lA— SWG-UO
[L]a|a]

Aol A~

Caze

= H
29 ¥
Output
sectlon

=]
kg
Input
section

[1]e]A]
[ L[b]A] % E
(0] #c|a]
SWG-CO [mm] #21-8 SWG-UO [mm] 221-4
HE gy 14 | 17 | 20 | 25 | 32 G P 14 | 17 | 20 | 25 | 32
Model number Model number
a |0.015|0.015]0.015]/0.018|0.018]0.018 a |0.015|0.015]0.015]/0.018|0.018]0.018
b |0012]/0012]0012]0.014[0.014|0.016 b |0012]/0012]0012]0.014[0.014[0.016
¢ |0.010/0010]0.010]/0012|0.012]0014 c |0.014|0014]0.014]0016|0.016]0.018
d |0012[0012]0012|0.014|0.014|0.016
e |0.014|/0014]0.014]0016|0.016]0018
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P——E] gi] “J"%'J ‘ Motor assembly procedure

« ZE] A A W
Motor assembly procedure

- A2 &A1 Procedurel

BE Fo AZ S A= Attach the coupling to the motor shaft
2y Zx A= Attach the flange on to the motor
AZ FH A (WAH)S AA Attach the cam with elastic bearings to the coupling
Aol A Attach the unit
%221
=] ] w I
T . S ]
1He - : ] I -
ﬁ €===—=7
71 Cam \ Z WA Flange #A1Z% Coupling TEH LH
Attach the coupling to the motor shaft
Attach the cam with elastic bearings to the coupling
Attach the unit on to the flange
Attach the flange on to the motor
1922-2
E ,,,,, = J:F e=1f}
i == 1T L
d_ i_ » A B o 1 F _{____ .
i e 'iL
w ) <=0 E
2] Unit Z WA Flange 78 Cam AZ% Coupling 2 E Motor

%27 9% Caution during installation
- EEA] QIE] W 7)o] Ze ]0)7) 4kl | A Eel A 2Rl 2
Please be sure to put together in the state by which a flex gear was inserted in an internal gear.

L7t RE ATA HEG POT Wol YA phiA L
Do not use excessive force while mating parts

- REE 710 Qe EsFeA e
Please watch for tilting during input section assembly(motor insertion into cam)
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;ﬁ_% §E’- | Transmission torque

HE MHX] Bolt mounting

=EQ 24 Ede ofdfl 29 FAYYT

BEY Q5o A BEAR A9 sbed Bt GEER R A L

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.

EE %9 ¥ Bolttightening torque ¥23-1
EE 7] Bolt size mm M3 M4 M5 M6
ZJd EF
Tightening torque Nm 1.96 4.54 9.18 15.8

¥ AL BEE AR 78 129 o] 22342 2. Use bolts with a strength classification of 12.9 or higher.

)

A £ (:[L*é QA %33) Transmission torque (Component type)
=8 ZWA ¥ Output flange mounting ¥%23-2
2] Model - 11 14 17 20 25 32
=E 717] Boltsize mm M3 M3 M3 M3 M4 M5
=2 E 74 Bolt count A 12 16 20 24 24 20
AXPCD Bolt PCD mm 29 38 44 53 61 76
Ad B Tightening torque Nm 1.96 1.96 1.96 1.96 454 9.18
A E3 Transmitting torque Nm 100.8 176.1 254.8 368.3 740.3 12434
QlEl ¥ 7o) &2 (& &) Internal Gear Attachment (Tap hole) ¥23-3
24 Model - 11 14 17 20 25 32
=E H7] Boltsize mm M3 M3 M3 M3 M4 M4
EE 7l Bolt count A 6 6 8 8 9 9
A2]PCD Bolt PCD mm 52 64 72 83 96 121
AA EA  Tightening torque Nm 1.96 1.96 1.96 1.96 4.54 4.54
A E3 Transmitting torque Nm 90.3 111.2 166.8 192.3 436.9 550.7
el ¥ 7o) A2 (=2 &) Internal Gear Attachment (Cut hole) X234
2] Model - 11 14 17 20 25 32
2 E 7] Boltsize mm M3 M3 M3 M3 M4 M4
E2E 7/}4= Bolt count N 12 12 16 16 18 18
A PCD Bolt PCD mm 52 64 72 83 96 121
Ad B3 Tightening torque Nm 1.96 1.96 1.96 1.96 4.54 454
e 3 Transmitting torque Nm 180.7 2224 333.6 384.6 873.8 1101.3
JE E 7o A (=E F)
Internal gear attachment
=9 EAA A ~
Output flange attachment
1Y 7]o] 3 (H ) _
Internal gear attachment ™
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;ﬁ_% §f’- | Transmission torque

ﬁg— B3 (-ﬂ-\;l B]-%]) Transmission torque (Unit type)

%% ZUX FH  Output flange mounting %241
g2 Model - 11 14 17 20 25 32
=E H7] Boltsize mm M3 M3 M3 M3 M4 M5
2 E 74  Bolt count A 8 12 16 20 20 16
4XPCD Bolt PCD mm 29 38 44 53 61 76
A4 B4 Tightening torque Nm 1.96 1.96 1.96 1.96 454 9.18
Ag E3  Transmitting torque Nm 67.2 132.0 203.9 306.9 616.9 994.7
Qle] @ 7]o] A2 (8 =) Internal Gear Attachment (Input side) ¥24-2
32 Model - 11 14 17 20 25 32
EE 7] Boltsize mm M4 M4 M4 M4 M6 M6
2 E 704 Bolt count A 12 12 16 16 18 18
A XPCD Bolt PCD mm 52 64 72 83 96 121
Ad £ Tightening torque Nm 4.54 4.54 4.54 4.54 15.8 15.8
e 3 Transmitting torque Nm 3155 388.3 582.5 671.5 2001.7 | 25229
Qe @ 7]o] 22 (F8%)  Internal Gear Attachment (output side) ¥24-3
F 24 Model - 11 14 17 20 25 32
ZE 37] Boltsize mm M3 M3 M3 M3 M4 M4
EE 7]  Bolt count N 12 12 16 16 18 18
A XPCD Bolt PCD mm 52 64 72 83 96 121
Ad B Tightening torque Nm 1.96 1.96 1.96 1.96 454 454
A E3 Transmitting torque Nm 180.7 222.4 333.6 384.6 873.8 1101.3
19241
= \ -
Ve W 7o) 37 (24%) =< = Qe 9 710) 34 ()14 5)
Internal gear attachment _':@m}\ Internal gear attachment
s LR
Output flange attachment
N/ -
1 %
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%‘g‘ -S—z-i:-% ‘ Application

1¥25-1
3 o 83 239 &5 (1) -
Wrist axis of vertical articulated robot (1) / | 1]
T E—
1
SWG-UH ]
Y] |
1925-2

43 o 3l 219 &&F (2)

Wrist axis of vertical articulated robot (2) =
o
T
I

| 'I—
i
1

b
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"%‘% -S—I-EJ% ‘ Application

LB 2REESR
High rigidity robot wrist axis
|
EWG—UH
I
I
|
I EWG-UH
s
1] : N
3, e/
14€26-2
AP Y ER G
SCARA robot arm
|
R
|
! 1
=g
|
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