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HarmonicDrive®
CSG Series Fully Enclosed, Sealed Housing

Harmonic Drive® CSG high torque speed reducer
is now available with a fully sealed enclosure.

Select sizes of the CSG housed units are now available in a fully sealed enclosure. CSG-2UK is a high
torque fully sealed, housed component gear set combined with a precision cross roller output bearing &

flange. CSG cup style gear units are very compact, robust and easy to use. This new product is targeted
for the machine tool and factory automation industries.

e Customer can reduce design lead time compared with conventional products.
Feature e Complete, compact, simple design for easy integration
e Easily couples to any motor




Ordering Code

CSG- 25- 100 -

Series name: Size: Ratio: Model:

2UK - A01- SP2

Spline outer diameter:

CSG series 25 to 65 50:1 to 160:1 2UK = sealed unit A: approx. 29mm,

(excluding
50)

Structural Drawing

B: approx. 44 mm,
C: approx. 54 mm

Form symbol (design Specification 2:
order serial number): SP = Special
01 to 05 specification
None = Standard
product
Figure 2-1
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Cross roller bearing /

* This is a fully enclosed unit with oil seals at the input and output shafts.
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Rating Table

Table 3-1

Rated Torque at Input| Limit for Repeated Limit for Average Torque Limit for Momentary In’\:)ILaJ;(iénpuerg d /I-_\i\girtafg;); i Mon_\ent_ of inerti_a
Speed 2000 rpm Peak Torque Peak Torque rpm Inpu:pSn;])eed (including input spline)
Size Ratio
Nm kgfm Nm kgfm Nm kgfm Nm kgfm féﬁ?iﬁt u?t:ﬁca;:ﬁt X10“‘Ikgmz ><10‘5‘kjgfmsz
50 51 52 127 13 72 7.3 242 25
80 82 8.4 178 18 113 12 332 34
25 100 87 8.9 204 21 140 14 369 38 5600 3500 0.65 0.66
120 87 8.9 217 22 140 14 382 39
160 87 8.9 229 23 140 14 382 39
50 99 10 281 29 140 14 497 51
80 153 16 395 40 217 22 738 75
32 100 178 18 433 44 281 29 841 86 4800 3500 14 1.4
120 178 18 459 47 281 29 842 86
160 178 18 484 49 281 29 842 86
50 178 18 523 53 255 26 892 91
80 268 27 675 69 369 38 1270 130
40 100 345 35 738 75 484 49 1400 143 4000 3000 3.55 3.6
120 382 39 802 82 586 60 1488 152
160 382 39 841 86 586 60 1488 152
50 229 23 650 66 345 35 1235 126
80 407 41 918 94 507 52 1651 168
45 100 459 47 982 100 650 66 2041 208 3800 3000 8/78 8.9
120 523 53 1070 109 806 82 2288 233
160 523 53 1147 117 819 84 2483 253
80 714 73 1924 196 1001 102 3185 325
100 905 92 2067 211 1378 141 4134 422
58 3000 2200 19.9 20.3
120 969 99 2236 228 1547 158 4329 441
160 969 99 2392 244 1573 160 4459 455
80 969 99 2743 280 1352 138 4836 493
100 1236 126 2990 305 1976 202 6175 630
65 2800 1900 43.8 447
120 1236 126 3263 333 2041 208 6175 630
160 1236 126 3419 349 2041 208 6175 630

(Note) 1. Moment of inertial = 1/4*GD?
2. For details about terms, refer to the technical manual.



No Load Running Torque

No load running torque is the input torque (shaft side) that is required
to rotate the HarmonicDrive® CSG with no load applied to the output.

Measurement condition Table 4-1

Ratio 100

i ®,
Lubrication Grease Name Harmonic Grease®4B No.2

condition lubricant Application qty. |Appropriate application quantity

The torque value is measured after two or more hours run-in at 2000rpm input.

Temperature range of the operating environment Table 4.3

Grease Harmonic Grease® 4BNo2 -10 °C to +70 °C

No load running torque at ratio 100

Compensation value for each ratio

The no load running torque for HarmonicDrive® CSG varies depending
on the gear ratio.

The following graph shows the value for ratio 100. Other gear ratios must
be calculated by adding the compensation value indicated in Table 4-2.
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No load running torque compensation value Table 4-2
Ratio
Size 50 80 120 160
25 3.8 0.7 -0.5 -1.2
32 71 1.3 -0.9 -2.2
40 12 2.1 -1.5 -3.5
45 16 29 -2.1 -4.9
58 — 5.3 -3.8 -8.9
65 — 7.2 -5.1 -12
Unit: cNm
Input speed: 1000rpm
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Efficiency Characteristics

The efficiency varies depending on the following conditions:
= Ratio m Input speed

m Load torque m Temperature

m Lubrication condition (Lubrication type and its quantity)

* Consult us if using oil lubricant.

Efficiency compensation coefficient and efficiency

compensation amount

m Efficiency compensation calculation formula
Efficiency compensation coefficient by load torque and efficiency
compensation amount by size is calculated by using the equation
of formula 5-1.

Calculation formula Equation 5-1

Efficiency n = Ke x (nR+ne)

Measurement condition

Table 5-1

Installation Recommended tolerance

Load torque Rated torque indicated in the rated table

Lubrication Grease Title

Harmonic Grease®4B No.2

condition lubricant Application qgty.

Appropriate application quantity

Table for the symbols in calculation formula Table 5-2
n Efficiency —
Ke Efficiency cqmpensatlon Graph 5-1
coefficient
nRr Efficiency at rated torque Graphs 5-2 to 5-4
ne Efficiency compensation Table 5-3
amount

m Efficiency compensation amount by size
CSG-2UK employs support bearing and oil seal on the input side.
. . . The influence from those parts vary depending on the size.
m Efficiency compensation coefficient by load torque . .
o ) Compensation amount ne at rated torque by size must be calculated
The value of efficiency drops when load torque is smaller than rated
from Table 5-3.
torque.
Ca|CL.J|€.:1te the va.Iue of efficiency by calculatl.ng compensatlor.\ Table for the efficiency compensation amount by size
coefficient Ke with the reference to the efficiency compensation Table 5-3
calculation formula. o Ratio 50 80 100 120 160
Efficiency compensation coefficient Graph 51 25 20 11 47 6.8 5.8
1.0 32 14 2.6 0.5 -1.1 0.8
0.9 —
f'é // 40 0.0 0.0 0.0 0.0 0.0
0.8
£ o7 7 =Cee B 45 37 17 -4.0 -3.8 25
S nr = Efficiency at rated torque
= 0.6 58 — 0.6 0.2 -0.3 1.7
§ 0.5 5o /
c | 10001 65 = 17 14 0.1 1.9
2 0.4 min
3 0.3 35001/ Unit: %
S 0.2 min T tio = Load torque B
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*When load torque is larger than rated torque, efficiency compensation coefficient Ke = 1.
Efficiency at Rated Torque
Ratio 50 Ratio 80, 100, 120 Ratio 160
Graph 5-2 Graph 5-3 Graph 5-4
100 100 100
90 90 90
500rpm 500rpm
80 ___——1000pm  gg T ——1000pm g — /?ggg‘::m
—7 —] ——12000rpm L— —] —] 2000rpm — L —]
| — [ — P [ — | — — p
7 |~ L1 T |s500rpm 7 T 1T +—T 1+ |3500rpm - ////// iggg:gz
g 60 g 60 g 60
3 3 )
5 50 5 50 g 50
3 S s
m 40 o 40 40
30 30 30
20 0=3% 20 0=3% 20 0=3%
10 10 10
0 0 0
-10 10 30 50 70 -10 10 30 50 70 -10 10 30 50 70
Temperature (°C) Temperature (°C) Temperature (°C)




External Dimensions

Figure 6-1
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Dimension Table
Table 6-1
St S 25 32 40 45 58 65
oA 107 138 160 180 226 260
B 66 75 85 102 120 129
c 36 45 50.5 58 77 84.5
D 22 24 30 32 37 38.5
E 4 4 45 7 6 6
F 6.1 6 7.1 7.6 8.5 9
H 5 5 5 6 10 6
@Lh7 75 100 120 135 170 198
oM 60 60 - 108 - -
@Nh7 86 113 127 148 186 212
@0 85 112 126 147 185 210
P 58 78 90 107 135 155
@QH7 20 26 32 32 46 52
R M4 P=0.7 M5 P=0.8 M5 P=0.8 M6 P=1 M6 P=1 M6 P=1
a 10 12 10 12 12 8
b M5 M6 M8 M8 M10 M12
c 10 12 10 12 12 8
ad 5.5 6.6 9 9 11 14
Te 96 125 144 164 206 236
f 10 10 12 12 8 12
g M6 M8 M8 M10 M16 M14
oh 47 62 72 84 104 120
Mass (kg) 22 45 6.5 9.7 18.5 26.3

Unit: mm




Input Spline External Dimensions

Figure7-1 Figure7-2
* Input spline for straight key * Input spline for taper shaft
F1 B1
A F1 1
A
r‘
N/
= =l al<
D i +-—-of g5
/5 [ [SIRS — = [ -
N — &) a - & I <
Q o
] ‘ S
% |
Cross section A-A 2-H1 ™~
i,
a Cross section A-A
Dimension Table
Table7-1
Form symbols of input spline A01 A02 A03 A04 A05 BO1 B02 B03 Co1 C02 C03 Co4 Co05
Shaft shape Straight @14 | Straight @10 | Taper @11 | Taper @14 | Taper @16 | Straight@24 | Taper @16 | Straight@19 | Straight @35 | Taper 16 Straight@19 Straight @24 | Taper @32
Size 25[32]25[32]25]32]25]32] =32 40 40 40 | 4558654558 654558 65]45]58]65]45]58]65
JA1 29.75 | 29.75 | 29.75 | 29.75 | 29.75 | 44.667 | 44.667 | 44.667 54.5 54.5 54.5 54.5 54.5
B1 21 21 16 19 29 37 29 37 62 29 37 37 50
C1 2.5 2.5 - - - 5.8 - 5.8 12.5 - 5.8 5.8 -
D1 26 26 9.4 12.1 13.1 39.4 13.1 40 48 13.1 48 48 26
®E1 14 +0.034 10 +0.015 11 +0.018 14 +0.018 16 +0.018 24 +0.021 16 +0.018 19 +0.021 35 +0.035 16 +0.018 19 +0.021 24 +0.021 31 +0.025
+0.016 0 0 0 0 0 0 0 40010 0 0 0 0
F1 5 w015 3 #0013 4 w015 4 015 5 0015 8 0018 5 015 6 0015 10 w0018 5 st 6 0015 8§ 00 7 w001
G1 16.3%' 147 1257 15.8% 17,67 21.37 1767 2187 383 % 176 218 %' 213 % 338 %'
H1 M3 M3 - - - M5 - M5 M5 - M5 M5 -
Unit: mm
Input Flange Axial Direction Range Dimensions
Figure 7-3
X
X : Input flange width range
Dimension Table
Table 7-2
Form Symbols of Input Spline AO01 A02 A03 A04 A05 BO1 B02 B03 CO01 C02 C03 C04 CO05
Shaft Shape Straight @14 | Straight @10 | Taper @11 | Taper @14 | Taper @16 | Straight@24 | Taper @16 | Straight@19 | Straight @35 | Taper @16 | Straight @19 | Straight @24 | Taper @32
Size 25[32[25]32|25 |32 25[32] 32 40 40 40 |45|58 65|45 58 [65]45]58 65|45]58 65]45]58]65
Xmin WM |13 (M 131|141 21 22 14.5 225 |488(316(278| 16 | 11 24 1219 63.8143.8)38.8
Xmax 171 14 (21.1] 18 [16.1] 13 [23.5( 16 28 338 258 348 |56.8|56.2|56.2| 22 |214 3 18.1129.4 638624 74

Unit: mm



Servo Motor Matching Table

Description Color-code
CSG-25-50 1st row: product size Size Color Size Color Size Color
(0.7) 2nd row: reducer inertia: (x 10-*kgm?) 25 40 58
(0.2) 3rd row: inertia ratio: reducer inertia/motor inertia 32 45 65
FANUC aiS series
Table 8-1
Motor Ratio
Series 50 80 100 120 160
CSG-25-50 CSG-25-80 CSG-25-100 CSG-25-120 CSG-32-160
aiS 2/5000 (0.7) (0.7) (0.7) (0.7) (1.4)
(0.2) (0.2) (0.2) (0.2) (0.5)
CSG-25-50 CSG-25-80 CSG-25-100 CSG-25-120 CSG-32-160
aiS 2/6000 (0.7) 0.7) (0.7) (0.7) (1.4)
(0.2) 0.2) (0.2) (0.2) (0.5)
CSG-32-50 CSG-32-80 CSG-32-100 CSG-32-120 CSG-32-160
aiS 4/5000 (1.4) (1.4) (1.4) (1.4) (1.4)
(0.3) (0.3) (0.3) (0.3) (0.3)
CSG-40-50 CSG-40-80 CSG-40-100 CSG-40-120
(3.5) (3.5) (3.5) (3.5)
0.3 0.3 0.3 0.3
aiS 8/4000 (03) 03) (03) 03)
CSG-45-50 CSG-45-80 CSG-45-100 CSG-45-120 CSG-45-160
(8.8) (8.8) (8.8) (8.8) (8.8)
(0.8) (0.8) (0.8) (0.8) (0.8)
CSG-40-50 CSG-40-80 CSG-40-100 CSG-40-120 CSG-40-160
(3.5) (3.5) (3.5) (3.5) (3.5)
0.3 . b L b
oS 8/6000 03) (0.3) (03 (03) (03)
CSG-45-100 CSG-45-120 CSG-45-160
(8.8) (8.8) (8.8)
(0.8) (0.8) (0.8)
CSG-40-50
(3.5)
(0.2)
CSG-45-50 CSG-45-80 CSG-45-100 CSG-45-120 CSG-45-160
aiS 12/4000 (8.8) (8.8) (8.8) (8.8) (8.8)
(0.4) (0.4) (0.4) (0.4) (0.4)
CSG-58-160
(19.9)
(0.9)
CSG-58-80 CSG-58-100 CSG-58-120 CSG-58-160
(19.9) (19.9) (19.9) (19.9)
S 2214000 (0.9) (0.9) (0.9) (0.9)
o CSG-65-80 CSG-65-100 CSG-65-120 CSG-65-160
(43.8) (43.8) (43.8) (43.8)
(0.8) (0.8) (0.8) (0.8)
FANUC aiF series
Table 8-2
Motor Ratio
Series 50 80 100 120 160
CSG-25-160
aiF 1/5000 (0.7)
(0.2)
CSG-25-50 CSG-25-80 CSG-25-100 CSG-25-120
(0.7) (0.7) (0.7) (0.7)
0.1 0.1 0.1 0.1
aiF 2/5000 o1 @9 @9 01
CSG-32-160
(1.4)
(03)
CSG-32-50 CSG-32-80 CSG-32-100 CSG-32-120
(1.4) (1.4) (1.4) (1.4)
0.1 0.1 0.1 0.1
aiF 4/4000 @1 @9 @1 01
CSG-40-160
(3.5)
(0.3)
CSG-40-50 CSG-40-80 CSG-40-100 CSG-40-120 CSG-40-160
(3.5) (3.5) (3.5) (3.5) (3.5)
0.1 0.1 0.1 0.1 0.1
o 83000 ©.1) ©.1) (0.1) (0.1) (0.1)
CSG-45-120 CSG-45-160
(8.8) (8.8)
(0.3) (0.3)
CSG-45-50 CSG-45-80 CSG-45-100 CSG-45-120
(8.8) (8.8) (8.8) (8.8)
0.1 0.1 0.1 0.1
aiF 12/3000 ©1) @1 @1 1)
CSG-58-160
(19.9)
(0.3)
CSG-58-80 CSG-58-100 CSG-58-120 CSG-58-160
(19.9) (19.9) (19.9) (19.9)
0.2 0.2 0.2 0.2
aiF 22/3000 02 02 02 02
CSG-65-120 CSG-65-160
(43.8) (43.8)
(0.4) (0.4)




Servo Motor Matching Table

Description Color-code
CSG-25-50 1st row: product size Size Color Size Color Size Color
(0.7) 2nd row: reducer inertia: (x 10*kgm?) 25 40 58
(0.2) Brd row: inertia ratio: reducer inertia/motor inertia 32 45 65
FANUC BiS series
Table 9-1
Motor Ratio
Series 50 80 100 120 160
CSG-25-50 CSG-25-80 CSG-25-100 CSG-25-120 CSG-25-160
BiS 2/4000 (0.7) (0.7) (0.7) (0.7) (0.7)
(0.2) (0.2) (0.2) (0.2) (0.2)
CSG-25-50 CSG-25-80
(0.7) (0.7)
. (0.1) (0.1)
BiS 4/4000
CSG-32-80 CSG-32-100 CSG-32-120 CSG-32-160
(1.4) (1.4) (1.4) (1.4)
(0.3) (0.3) (0.3) (0.3)
CSG-40-50 CSG-40-80 CSG-40-100 CSG-40-120 CSG-40-160
(3.5) (3.5) (3.5) (3.5) (3.5)
0.3 0.3 0.3 0.3 0.3
BiS 813000 0.3) (0.3) 0.3) (0.3) 0.3)
CSG-45-160
(8.8)
(0.8)
CSG-40-50 CSG-40-80 CSG-40-100 CSG-40-120 CSG-40-160
(3.5) (3.5) (3.5) (3.5) (3.5)
0.2 0.2 0.2 0.2 0.2
BiS 1212000 0.2) (02) 02) (02) 02)
CSG-45-50 CSG-45-100 CSG-45-120 CSG-45-160
(8.8) (8.8) (8.8) (8.8)
(0.4) (0.4) (0.4) (0.4)
CSG-40-50 CSG-40-80 CSG-40-100 CSG-40-120
(3.5) (3.5) (3.5) (3.5)
) (0.2) (0.2) (0.2) (0.2)
BiS 12/3000
CSG-45-50 CSG-45-80 CSG-45-100 CSG-45-120 CSG-45-160
(8.8) (8.8) (8.8) (8.8) (8.8)
(0.4) (0.4) (0.4) (0.4) (0.4)
CSG-45-50 CSG-45-80 CSG-45-100 CSG-45-120
(8.8) (8.8) (8.8) (8.8)
(0.2) (0.2) (0.2) (0.2)
BiS 22/1500
CSG-58-120 CSG-58-160
(19.9) (19.9)
(0.4) (0.4)
CSG-45-50 CSG-45-80 CSG-45-100 CSG-45-120
(8.8) (8.8) (8.8) (8.8)
(0.2) (0.2) (0.2) (0.2)
CSG-58-120 CSG-58-160
BiS 22/2000 (19.9) (19.9)
(0.4) (0.4)
CSG-65-160
(43.8)
(08)




Main Roller Bearing Specifications

Table 10-1
Pitch Circle Offset Basic Dynamic Rated Load C|Basic Static Rated Load Co| Allowable Moment Load Mc Moment Stiffness
Size
m m x102N kgf x102N kgf Nm kgfm x10* Nm/rad kgfm/arc-min
25 0.064 0.0118 96 980 151 1540 128 131 19.8 5.9
32 0.083 0.0133 150 1530 250 2550 257 26.2 442 13.1
40 0.096 0.0148 213 2170 365 3720 369 37.7 74.6 221
45 0.111 0.0158 230 2350 426 4340 563 57.4 116 344
58 0.141 0.0205 518 5290 904 9230 838 85.4 201 59.6
65 0.160 0.0185 556 5670 1030 10500 1525 156 331 108
Installation and Transmission Torque
Bolt connection to output flange (CRB) and resulting transmission torque
Table 10-2
Size 25 32 40 45 58 65
Number of Bolts 10 10 12 12 8 12
Size of Bolts M6 M8 M8 M10 M16 M14
P.C.D mm 47 62 72 84 104 120
Nm 18.4 45 45 88 382 246
Bolt Tightening Torque
kgfm 1.88 4.6 4.6 9.0 39.0 25.1
Nm 448 1090 1519 2778 6211 7900
Transmission Torque
kgfm 46 111 155 283 634 806
Bolt connection to input side flange and resulting transmission torque
Table 10-3
Size 25 32 40 45 58 65
Number of Bolts 10 12 10 12 12 8
Size of Bolts M5 M6 M8 M8 M10 M12
P.C.D mm 96 125 144 164 206 236
Nm 9 15.3 37.2 37.2 73.5 128
Bolt Tightening Ttorque
kgfm 0.92 1.56 3.8 3.8 7.5 13.1
Nm 541 1194 2095 2863 5678 6312
Transmission Torque
kgfm 55 122 214 292 579 644




Mechanical Accuracy

Figure 11-1

Table 11-1
Size|
lsymbo 25 32 40 45 58 65
a 0.015 0.015 0.015 0.018 0.018 0.018
En b 0.013 0.013 0.015 0.015 0.017 0.017
c 0.045 0.056 0.060 0.068 0.076 0.085
d 0.010 0.010 0.015 0.015 0.015 0.015
12}
e 0.049 0.049 0.060 0.065 0.070 0.075
f 0.157 0.172 0.185 0.200 0.212 0.218
77& g 0.051 0.061 0.058 0.063 0.075 0.096
Unit: mm
Installation Accuracy
Be sure to retain the recommended input flange tolerance indicated in Figure 11-2 and Table 11-2 for best performance results.
Figure 11-2
(L] a [A]
Input flange mating face Input flange
—
Recommended —
—] Input flange
Jj S S— tolerance
H H7 ﬂ
Table 11-2
I Misalignment
Size|
= ! m Symbol 25 32 40 45 58 65
% a 0.024 0.026 0.026 0.027 0.031 0.034
N——
Misalignment|  0.014 0.014 0.020 0.019 0.019 0.019
H L Unit: mm
Example of Motor Installation
- Motor straight shaft - Motor taper shaft
Figure 11-3 Figure 11-4
Input flange

Input flange

Tightening part

It is recommended to follow the assembly procedure below in order to
retain the installation precision:

(1) Insert the spline into the motor shaft and tighten it.

(2) Install the input flange to the unit and tighten the bolts.

(3) Insert a motor into the unit along the input spline and tighten the bolts.

* Because input flange and tightening parts are not provided with a
motor, they should be prepared by the customer.




Lubrication

The lubricant is Harmonic Grease®4B No.2.

It is not necessary to inject or apply grease upon installation because the lubricant has been already applied on the unit side of spline.

Figure 12-1
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Continuous Operating Time

Temperature rises inside CSG-2UK due to the impacts of oil seal and sustain-

ing bearing that are used in the input shaft (on the high-speed rotation side). In

the case of continuous operation, operate CSG-2UK within the operating time

indicated in Table 12-3.

The continuous operating time in Table 12-3 is determined based on the time

when the temperature inside the unit rises to 80 °C and the temperature at the

oil seal area rises to 100°C under the setting conditions in Table 12-2.

For continuous operation, the Max. Operating Times specified in Table 12-3

should not be exceeded.

Consult us when the above described temperatures are exceeded because

grease performance changes by temperature and deteriorates rapidly as the

temperature rises, and the following measures should be considered:

m Lubricant may need to be replaced earlier than usual

m Measures for unit radiation

m Measures for leakage of lubrication agent due to the rise of unit inner pres-
sure

m Measures for the oil seal area deterioration due to heat

Note: In the case of model numbers 25 and 32, the unit inner temperature
does not exceed 80 °C under the setting conditions.

Caution

m  Be careful to avoid radial load on the input side.

m  The anti-corrosion treatment is not applied on the surface of the product.
Apply rust-preventive agent on the surface as needed.
Contact us if you request to apply the rust-preventive treatment by us.

Table 12-1

Gear

Harmonic Grease®4B No.2

Cross Roller Bearing

Harmonic Grease®4B No.2

Spline

MOLUB-ALLOY 777

Installation condition Table 12-2
Operating Temperature (atmosphere) 25°C
Input Speed 2000 rpm

Radiation Plate

None (single unit radiation only)

Continuous Operating Time

Table 12-3

Operating time at no Load

25 — (Note)
32 — (Note)
40 35
45 50
58 50
65 50

Harmonic Drive LLC

Boston US Headquarters
247 Lynnfield Street
Peabody, MA 01960

New York Sales Office
100 Motor Parkway
Suite 116

Hauppauge, NY 11788

California Sales Office
333 W. San Carlos Street
Suite 1070

San Jose, CA 95110

Chicago Sales Office
137 N. Oak Park Ave.,
Suite 410

Oak Park, IL 60301

T: 800.921.3332
T: 978.532.1800
F: 978.532.9406
www.HarmonicDrive.net
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