AF Series

224l APEX DYNAMICS, INC. Specifications

----@ YA E AO|= <14/ <16mm (AF060-1&H 0t S)

Gearbox Performance ® & ~® 2= AOIX <19/ <24mm
|'Stages |IRatiI6|AF042|AF060| |AFO75]| |AF100/AF140|AF180|AF220
3 20 55 - 130 - 208 342 588 1,140
4 19 50 - 140 - 290 542 1,050 1,700
5 22 60 - 160 - 330 650 1,200 2,000
1 6 20 55 - 150 - 310 600 1,100 1,900
7 19 50 - 140 - 300 550 1,100 1,800
u 8 17 45 - 120 - 260 500 1,000 1,600
Serles 9 14 40 - 100 - 230 450 900 1,500
10 14 40 - 100 - 230 450 900 1,500
15 20 55 55 130 130 208 342 588 1,140
Nominal Output Torque T, Nm 20 19 50 50 140 140 290 542 1,050 1,700
25 22 60 60 160 160 330 650 1,200 2,000
30 20 55 55 150 150 310 600 1,100 1,900
Planetary Gearboxes T o R e A i D
40 17 45 45 120 120 260 500 1,000 1,600
- - o 2 45 14 40 40 100 100 230 450 900 1,500
ngh PreClSlO". 50 22 60 60 160 160 330 650 1,200 2,000
60 20 55 55 150 150 310 600 1,100 1,900
70 19 50 50 140 140 300 550 1,100 1,800
e 80 17 45 45 | 120 120 260 500 1,000 1,600
ngh Speed 90 14 40 40 100 100 230 450 900 1,500
100 14 40 40 100 100 230 450 900 1,500
Max. Output Torque T, Nm 1,2 3~100 3 times of Nominal Output Torque
Nominal Input Speed n,, rpm 1,2 3~100 5,000 5,000 5,000 4,000 4,000 4,000 3,000 3,000 2,000
Max. Input Speed n,, rpm 1,2 3~100 10,000 10,000 10,000 8,000 8,000 8,000 6,000 6,000 4,000
Micro Backlash PO arcmin L =i - - - = s =1 = |
2 15~100 - - - - - <3 <3 <3 <3
. 1 3~10 <3 <3 <3 <3 <3 <3 <3 <3 <3
Reduced Backlash P1 arcmin 2  15~100 <5 <5 <5 <5 <5 <5 <5 <5 <5
. 1 3~10 <5 <5 <5 <5 <5 <5 <5 <5 <5
Standard Backlash P2 arcmin > 15~100 =7 =7 =7 = =7 = =7 = =7
Torsional Rigidity Nm/arcmin 1,2 3~100 3 7 7 14 14 25 50 145 225
Max. Radial Load F,,’ N 1,2 3~100 610 1,400 1,400 4,100 4,100 9,200 14,000 18,000 33,000
Max. Axial Load F,,,,’ N 1,2 3~100 302 1,000 1,000 3,300 3,300 5,220 10,800 13,000 25,000
Max. Axial Load F,,’ N 1,2 3~100 320 1,100 1,100 3,700 3,700 5,820 11,400 19,500 16,300
Service Life hr 1,2 3~100 30,000 %
- . 1 3~10 >97%
Efficiency N & 2 15~100 >94%
. 1 3~10 06 1.3 - 3.7 - 6.9 137 28 48
Weight kg 2  15~100 08 |15 2 41 | 55 | 81 166 33 | 59
Operating Temp’ °C 1,2 3~100 -10°C~+90°C
Lubrication 1,2 3~100 synthetic gear grease (NYOGEL 792D)
Degree of Gearbox Protection 1,2 3~100 IP65
Mounting Position 1,2 3~100 all directions
Noise Level (n,=3000rpm) dB 1,2 3~100 <56 <58 <58 <60 <60 <63 <65 <67 <70
Gearbox Inertia
Model No. |'Stages |IRAtiI0M AF042|AF060| AF060A |AF075| AF075A |AF100|AF140|AF180|AF220
3 0.03 0.16 = 0.61 = 3.25 9.21 28.98 69.61
4 0.03 0.14 = 0.48 = 2.74 7.54 23.67 54.37
5 0.03 0.13 - 0.47 - 2.71  7.42 23.29 53.27
1 6 0.03 0.13 - 0.45 - 2.65 7.25 22.75 51.72
7 0.03 0.13 - 0.45 - 2.62 7.14 22.48 50.97
8 0.03 0.13 - 0.44 - 2.58 7.07 22.59 50.84
9 0.03 0.13 - 0.44 - 2.57 7.04 22.53 50.63
10 0.03  0.13 - 0.44 - 2.57 7.03 22.51 50.56
15 0.03 0.03 0.13 0.13 0.47 0.47 271 7.42 23.29
20 0.03 0.03 0.13 0.13 0.47 047 271 7.42 23.29
Mass Moments of Inertia J, kg - cm? 25 0.03 0.03 0.13 0.13 047 0.47 2.71 7.42 23.29
30 0.03 0.03 0.13 0.13 0.47 0.47 271 7.42 23.29
35 0.03 0.03 0.13 0.13 0.47 047 271 7.42 23.29
40 0.03 0.03 0.13 0.13 0.47 0.47 271 7.42 23.29
2 45 0.03 0.03 0.13 0.13 0.47 047 271 7.42 23.29
50 0.03 0.03 0.13 0.13 0.44 0.44 257 7.03 22.51
60 0.03 0.03 0.13 0.13 0.44 0.44 257 7.03 22.51
70 0.03 0.03 0.13 0.13 0.44 0.44 257 7.03 22.51
80 0.03 0.03 0.13 0.13 0.44 0.44 257 7.03 22.51
90 0.03 0.03 0.13 0.13 0.44 0.44 257 7.03 22.51

100 0.03 0.03 013 044 044 257 7.03 2251
DEHE B0 2o Z2lD EASS 100rpm 015 2 E2A0) (12t £X = HSES A0 Page 10& =
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AF / AFR Series

Characteristic Highlights

Patented planet carrier design
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backlash ( less than 1 arc-minutes and < 56dB ).

Triple split collet with dynamic balanced set
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NEW - Patented output
sealing systems design NEW - Patented input sealing system design.
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One piece planet carrier with extended bearing design
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AF Series AF Series

Dimensions (1&F 2=, 24| (Ratio) i=3~10) Dimensions (2& 2=, 2r=H|(Ratio) i=15~100)
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Shaft Option S1 Shaft Option S2 Shaft Option S1  Shaft Option S2 DIN33212 ca
[unit: mm] [unit: mm]
Dimension AF042 AF060 AF075 AF100 AF140 AF180 | AF220 Dimension | AF042 | AF060 AF100 | AF140 | AF180 | AF220
D1 50 68 85 120 165 215 250 D1 50 68 85 120 165 215 250
D2 3.4 5.5 6.8 9 1 13 17 D2 3.4 5.5 6.8 9 11 13 17
D3 i 13 16 22 32 40 55 75 D3 i 13 16 22 32 40 55 75
D4 g 35 60 70 90 130 160 180 D4 ¢ 35 60 70 90 130 160 180
D5 22 45 60 80 75 95 115 D5 22 45 60 80 75 95 115
D6 M4 x 0.7P M5 x 0.8P M8x 1.25P  M12x 1.75P M16 x 2P M20x2.5P  M20x2.5P D6 M4 x0.7P M5 x 0.8P M8 x 1.25P M12x1.75P M16x2P M20x2.5P M20x2.5P
L1 42 62 76 105 142 180 220 L1 42 62 76 105 142 180 220
L2 19.5 28.5 36 58 82 82 105 L2 19.5 28.5 36 58 82 82 105
L3 6.5 20 20 30 30 30 33 L3 6.5 20 20 30 30 30 33
L4 1 1.5 2 2 3 3 3 L4 1 1.5 2 2 3 3 3
L5 16 25 32 40 63 70 90 LS 16 25 32 40 63 70 90
L6 2 2 3 5 5 6 7 L6 2 2 : 5 5 6 7
L7 4 6 7 10 12 15 20 L7 S 9 4 0 iz U2 A0
s 31 545 86.5 895 110 150 163.5 L8 58.5 65.5 91.5 119.5 134.5 131 166.5 205.5 248
L9 42 60 90 115 142 180 220 L9 42 60 90 115 142 180 220
L10 10 12.5 19 28 36 42 42 L e = e 28 o6 — il
o 46 70 100 130 165 200 235 c1 46 46 70 70 100 100 130 165 215
—————— 6
co M4 x 0.7P M4 x 0.7P M6 x 1P M8x125P M10x15P M12x1.75P M12x1.75P c2 M4 x 0.7P l:)/l4x0.7P i\)/l5x0.8P . M5 x 0.8P 4EM6x1P 5M6x1P M8x 1.25P M10x 1.5P M12x1.75P
c3 <11 <14 /<16 2<19/<24 <32 <38 <48 <55 c3 <11 S11/12 9<14/<16 9<14/<15875/<16 <19/ <24 °k19/ <24 <32 <38 <48
or 25 30 40 50 60 s o= 046 25 25 34 34 40 40 50 60 85
C5'ce 30 50 80 110 130 114.3 200 . CSe 330 ;0 S0 20 840 840 1;(’ 120 120
S 35 4 4 > 0 0 0 gs 4.25 4.25 680 680 90 90 115 142 190
o 42 60 90 13 142 180 220 o 29.5 29.5 19 19 17 17 19.5 225 29
ce’ 29.5 15 17 19.5 22.5 57 63 7086 . . : :
_ c9 114 143.5 133 194.5 207.5 236 298 340 415
cY’ 86.5 118 159.5 197 244.5 319 364.5 _
— C10 8.75 8.75 13.5 13.5 10.75 10.75 13 15 20.75
c10° 8.75 9.5 10.75 13 15 48.75 53.5 _—
— B1 he 5 5 5 6 6 10 12 16 20
B1 he 5 5 6 10 12 16 20 _
_— H1 15 18 18 24.5 24.5 35 43 59 79.5
H1 15 18 24.5 35 43 59 79.5 — — — - , ” — — =
- - - - 1. AF 060 2=t 1/15~1/5001 8t& 5 C3 =12mm= optional=2 M= 2. AF 060A Special type 3.AF075 2 =5H| 1/15~1/5001 St& Gl C3=15.875 & C3=16= optional £ =
1. AF 060 21| 1/5 2t 1/100i St& o C3 =16mmS optionalZ M S 2. AF 0750i A C3 = 24mmE optional 2 XS, & H&2H X 21(S1 condition) NI = AlE4 F2/5 @Y 4. AFO75A Special type 5. AF 100 2 =5H| 1/15~1/1000i Cidi C3 = 24mm<= optional2 M2, & H£ 28X 24(S1 condition) Ml A = AL 4l =0|2 Q0
3.C1~C102 HS2H0l Wet CHELICH €A SH 0l Xl www.apexdynakorea.co.kr2 & £06t4I% Design Tool2 0/ E6t0{ XI4=5 &olgt s ASLICH 6.C1~C102 HEZ2E 0l (et CHELICH €A S H 01Xl www.apexdynakorea.co.kr2 & %0614l % Design ToolS 0/ E06t0 XI5 &0l&t 2 ASLICH
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AF‘%eries

Specifications

AFR Series

Dimensions (1S 2=, 2r = H| (Ratio) i=3~20)

Gearbox Performance
| Stages [IRatiol| AFR0O42| AFR060| AFR075| AFR100| AFR140| AFR180| AFR220

Model No.

3 9 36 90 195 342 588 1,140
4 12 48 120 260 520 1,040 1,680
5) 15 60 150 325 650 1,200 2,000
6 18 55 150 310 600 1,100 1,900
1 7 19 50 140 300 550 1,100 1,800
8 17 45 120 260 500 1,000 1,600
9 14 40 100 230 450 900 1,500
10 14 40 100 230 450 900 1,500
14 = 42 140 300 550 1,100 1,800
20 = 40 100 230 450 900 1,500
15 14 = = = = = =
20 14 = = = - - -
25 15 60 150 325 650 1,200 2,000
. 30 20 55 150 310 600 1,100 1,900
Nominal Qutput Torque Tay | Nm 35 19 50 140 300 550 1,100 1,800
40 17 45 120 260 500 1,100 1,600
45 14 40 100 230 450 900 1,500
50 14 60 100 230 650 1,200 2,000
2 60 20 55 150 310 600 1,100 1,900
70 19 50 140 300 550 1,100 1,800
80 17 45 120 260 500 1,000 1,600
90 14 40 100 230 450 900 1,500
100 14 40 100 230 450 900 1,500
120 = = 150 310 600 1,100 1,900
140 = = 140 300 550 1,100 1,800
160 = = 120 260 550 1,000 1,600
180 = = 100 230 450 900 1,500
200 = = 100 230 450 900 1,500
Max. Output Torque T, Nm 1,2 3~200 3 times of Nominal Output Torque
Nominal Input Speed n,, rom 1,2 3~200 5,000 5,000 4,000 4,000 3,000 3,000 2,000
Max. Input Speed n,, rpom 1,2 3~200 10,000 @ 10,000 8,000 8,000 6,000 6,000 4,000
. . 1 3~20 - - <2 <2 <2 <2 <2
Micro Backlash PO arcmin 2 25~200 = = <4 <4 <4 <4 <4
. 1 3~20 <4 <4 <4 <4 <4 <4 <4
Reduced Backlash P1 arcmin 2 25~200 <7 <7 <7 <7 <7 <7 <7
. 1 3~20 <6 <6 <6 <6 <6 <6 <6
Standard Backlash P2 arcmin 2 25~200 <9 <9 <9 <9 <9 <9 <9
Torsional Rigidity Nm/arcmin 1,2 3~200 3 7 14 25 50 145 225
Max. Radial Load F,,’ N 1,2 3~200 610 1,400 4,100 9,200 14,000 18,000 33,000
Max. Axial Load F,, N 1,2 3~200 302 1,000 3,300 5,220 10,800 13,000 25,000
Max. Axial Load F,,,, N 1,2 3~200 320 1,100 3,700 5,800 11,400 19,500 16,300
Service Life hr 1,2 3~200 30,000
. 0 1 3~20 295%
Efficiency % 2 25~200 292%
Wei 1 3~20 0.9 2.1 6.4 13.9 23.7 50 83
eight kg
2 25~200 1.2 1.5 7.8 15.1 26.7 54 94
Operating Temp’ “© 1,2 3~200 -10°C~+90°C
Lubrication 1,2 3~200 synthetic gear grease (NYOGEL 792D)
Degree of Gearbox Protection 1,2 3~200 IP65
Mounting Position 1,2 3~200 all directions
Noise Level (n,=3000rpm) dB 1,2 3~200 <61 <63 <65 <68 <70 <72 <74

Gearbox Inertia
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Model No. AFRO04
3~10 0.09 0.35 2.25 6.84 23.4 68.9 135.4
1 14 = 0.07 1.87 6.25 21.8 65.6 119.8
20 - 0.07 1.87 6.25 21.8 65.6 119.8
Mass Moments of Inertia J, kg « cm® 15 0.09 - - - - - -
2 20 0.09 - - - - - -
25~100 0.09 0.09 0.35 2.25 6.84 23.4 68.9
120~200 - - 0.31 1.87 6.25 21.8 65.6
1.Ratio (i=N,/N,,).  2.0|F : 2= 20| 25l 22|10 £A=C 100rpm 0I5t SHZA0| [12t #X= HEL 4 A0 Page 102X
3. 2RI REST 1 -10-00x, FH| FHET 0~40= * S1 service life 10,000 hrs (S1: HE2& T 21)

APEX 7

Shaft Option S1 @03 Shaft Option S2
[unit: mm]
Dimension AFR042 AFR060 AFRO75 AFR100 AFR140 AFR180 | AFR220
D1 50 68 85 120 165 215 250
D2 3.4 5.5 6.8 9 11 13 17
D3 s 13 16 22 32 40 55 75
D4 g 35 60 70 90 130 160 180
D5 22 45 60 80 75 95 115
D6 M4 x 0.7P M5 x 0.8P M8x1.25P  M12x1.75P M16 x 2P M20x2.5P  M20x 2.5P
L1 42 62 76 105 142 180 220
L2 19.5 28.5 36 58 82 82 105
L3 6.5 20 20 30 30 30 33
L4 1 1.5 2 2 3 3 3
L5 16 25 32 40 63 70 90
L6 2 2 3 5 5 6 7
L7 4 6 7 10 12 15 20
L8 111.5 150 219 269.5 338.5 397 484
L9 42 60 90 115 142 180 220
L10 10 12.5 19 28 36 42 42
c1’ 46 70 100 130 165 215 235
c2 M4 x 0.7P M5 x 0.8P M6 x 1P M8x1.25P  M10x1.5P M12x1.75P M12x1.75P
c3’ <11 <14/ <16 ?<19/<24 <32 <38 <48 <55
c4 25 34 40 50 60 85 116
C5°cs 30 50 80 110 130 180 200
c6’ 3.5 8 4 5 6 6 6
c7 42 60 90 115 142 190 220
ce’ 29.5 19 17 19.5 22.5 29 63
co’ 90.5 111.5 152.5 191.5 235.5 303.5 378.5
c10° 8.75 13.5 10.75 13 15 20.75 53
B1 he 5 5 6 10 12 16 20
H1 15 18 24.5 35 43 59 79.5
1.AFR 060 C3 =16mm= optional2 M= 2.AFR 075 C3=24mmE optionalZ XM=, & HE52X X 21(S1 condition) A= AFEA 92 QY%
3.C1~C102 HEZ2H0l et CHELICH A 2H 0l Xl www.apexdynakorea.co.kr2 & =6H4l = Design ToolS 0/ &350 XI5 &0l ASLICH
APEX 8



AFR Series

Dimensions (2%t

2= 2t ==H| (Ratio) i=15~200)

AHAE 5833

Shaft Option S1

Dimension
D1
D2
D3 6
D4 ¢
D5
D6
L1
L2
L3
L4
L5
L6
L7
L8
L9
L10
c1’
c2’
c3’
c4’
054G6
ce’
c7
csg’
co’
c10*
B1 ne
H1

L8

L2 L3

2D4
@D5

L10|

D6
DIN332/2

AFR042
50
3.4
13
85
22

M4 x 0.7P
42

19.5
6.5
1
16
2
4
139
42
10
46

M4 x 0.7P

<11
25
30
3.5
42
29.5
90.5
8.75
9)
15

@D3 5

AFR060
68
5.5
16
60
45
M5 x 0.8P
62
28.5
20
1.5
25
2
6
168.5
60
12.5
46
M4 x 0.7P
<11/ <12
25
30
3.5
42
29.5
99.5
8.75
5
18

L7

C4
Cé

C9

@C3

H1

Shaft Option S2

Cc10

AFRO75 AFR100 | AFR140
85 120 165
6.8 9 1
22 32 40
70 90 130
60 80 75
M8 x 1.25P M12x1.75P  M16 x 2P
76 105 142
36 58 82
20 30 30
2 2 3
32 40 63
3 5 5
7 10 12
222.5 295.5 370.5
90 115 142
19 28 36
70 100 130
M5 x 0.8P M6x 1P  M8x 1.25P
<14/ <15.875/ <16 <19/ <24 <32
34 40 50
50 80 110
8 4 5
60 90 115
19 17 19.5
126.5 165 205
13.5 10.75 13
6 10 12
24.5 35 43

oC7

95 _%\

[unit: mm]

AFR180 | AFR220

215 250
13 17
&9 75
160 180
95 115
M20x2.5P M20x2.5P
180 220
82 105
30 83
8 &
70 90
6 7
15 20
434 521
180 220
42 42
165 215
M10x1.5P M12x1.75P
<38 =48
60 85
130 180
6 6
142 190
22.5 29
254.5 323.5
15 20.75
16 20
59 79.5

1.AFR 060 C3 =12mms optional2 X
3.AFR 100 C3 =24mm< optionalZ X

|3
|3, &

2. AFR 075 C3 =15.875 & C3 = 16= optional Z Xl
b OIE 2K X 21(S1 condition) KA = AtS A FO/S
4.C1~C102 HEZHO0 Wet CHELICH & A SHI0IX www.apexdynakorea.co.kr2 & &56HAI=
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F,, Radial Load
F,, Axial Load

The permitted radial and axial loads on output shaft of the gearbox

It can take heavy load from both axes.
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depend on the design of the gearbox supporting bearings.
APEX use the extension straddle oversized ball bearing design.



Selection of the Optimum Gearbox

Ordering Code

Selection of the Optimum Gearbox
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Cycle Operation Contlnuous Operation
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Recommended (for S5 Cycle Operation)
The general design is given for

%S4XJM

The optimal design is given for

J
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J,. Load Inertia
J.. Motor Inertia
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Index : a. Acceleration, c. Constant, (Eq.1)

n

d. Deceleration, p. Pause

m

2.0 74— —
r]work

N Output Speed of the Motor

(Eq.2)

Nyork Working Speed

-

3 3 3
Noa Xt X Tog #Np Xt XTo +Npg Xty x Ty

Naa*ty+NyeXto+nyyxty
(Eq.3)

4. T2max :TmBX ix ks xn

where K; is
Ks No. of Cycles / hr
1.0 0~1,000
1.1 1,000 ~ 1,500
1.3 1,500 ~ 2,000
1.6 2,000 ~ 3,000
1.8 3,000 ~ 5,000
2.0 5,000 ~ 9,000
2.05 9,000 ~ 10,000
not recommended above 10,000
Tms Max. Output Torque of the Motor

n

5. Ny, =Ny =

6. Fyr=

FZam=

Eq.4
Efficiency of the Gearbox (Ea-4)
1
2 x n20
Nag X by + Nye X to+nyy X 1y
t,+rt.+t
NN a c d (Eq.5)

3 3 3
nZaXtaxFZra +n2cxtch2rc +n2dxtdxF2rd

Mo Xt +n, Xt Ny <ty

20 22

3 3 3
nZaXtax F2aa +n2cxtchZac +n2dxtdx FZad

Mo Xty Xtny <ty (Eq.6)

__AFO75 [ 010 Bl S1 RN  P1 AN MOTOR |

Gearbox Size: Shaft Option: Motor Designation:
AF042, AF060, AF075, S1: Smooth Output Shaft Manufacturer Type
AF100, AF140, AF180, AF220 S2: Output Shaft with Key And Model

Ratio: Backlash:

1 Stage: 3,4,5,6,7,8,9,10 PO: Micro Backlash
2 Stage: 15, 20, 25, 30, 35, 40, 45, 50, 60, 70, P1: Reduced Backlash
80, 90, 100 P2: Standard Backlash

Ordering Example: AF075-010-S1-P1 / SIEMENS 1FT6 041-4AF71

AFR Series

L AFRO75 JEE 010 IR S1 gl  P1 AN MOTOR_

Gearbox Size: Shaft Option: Motor Designation:
AFR042, AFR060, AFR0O75, S1: Smooth Output Shaft Manufacturer Type
AFR100, AFR140, AFR180, AFR220 S2: Output Shaft with Key And Model

Ratio: Backlash:

* *
1 Stage: 3,4, 5,6,7,8,9, 10, 14, 20 PO: Micro Backlash
2 Stage: 15, 20, 25, 30, 35, 40, 45, 50, 60, 70, P1: Reduced Backlash
* % * * **k k% * *
80, 90, 100, 120, 140, 160, 180, 200 P2: Standard Backlash

* AFRO420lA = 2H 2522 15,208 2
** AFR042,AFR0600il = & & 0t =

Ordering Example: AFR075-010-S1-P1 / SIEMENS 1FT6 041-4AF71

= HOINE YRGS HT MY HOIL JFU,

= 0T
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