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Equipped with solid uncaged needle roller bearings,
provides maximum contact points to increase stiffness and
generates high output torque.

True Helical Gear Design
Precision helical gearing
increases tooth to tooth
contact ratio by over 33% vs
spur gearing. The helix angle
produces smooth and quiet
operation with decreased
backlash ( less than 1
arc-minutes and < 56dB ).

A high setting gear performance is achieved by using our HeliTopo

technology. This eases off the tooth profile and crowns the lead
of each tooth. This optimizes the gear mesh alignment and overlap
to achieve maximum tooth surface contact.

Our in house plasma nitriding heat treatment process maintains
the tooth surface hardness at 840Hv for superior wear-resistance
and a core hardness at 30 HRc for toughness.

One piece planet carrier with output shaft design
guarantee exceptional torsional rigidity.
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¢ eliminates friction and heat

\ by applying our hi-tech Chromium

V"‘ and is ground to Ra 0.2 ¢ m finish

NEW - Patented output
sealing systems design

generation which is accomplished
Nitride coating to all output
contact surfaces. The TiCN coating

reaches a hardness of 3000Hv

to ensure sealing.

®

Patented planet carrier design puts
the sun gear bearing directly into the
planet carrier. It minimizes gear
misalignment to gain higher accuracy.

Triple split collet with dynamic balanced set
collar clamping system provides backlash free
power transmission and eliminates slippage. 100%
concentricity allows for smooth rotation and higher
input speed capability.

Lubricated with Nyogel 792D
synthetic grease (Smart Grease)
and sealed to /P65 standards
prevents leakage and is
maintenance free.

The unique motor adapter and bushing module

system design allows for quick and easy mounting
of any motor.

d,Single piece sun gear
construction obtains precise
oncentricity with increased
strength and rigidity.

A special non-electrolysis nickel surface
treatment on the output housing and black
anodized aluminum input adapter are provided
for the most extreme environmental conditions.

NEW - Patented input sealing system design

eliminates break away torque and decreases ' ________________ °

friction/heat. The hi-tech ceramic bushing

(1700 Hv, Ra 0.2 ;2 m finish) interfaces with our

proprietory seal which decreases wear and

erosion of both sealing surfaces. This new patent

prevents leakage and has a service life of over [ b al | |

20,000 hours. Helical internal ring gear is machined directly into a single
piece of steel. Maximized diameter and number of teeth to
improve overall performance and torque capacity.




Gearbox Performance

Model No. | Stages | Ratio | AB042 | AB060 | AB090 | AB115 | AB142 | AB180 | AB220
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
. 6 20 55 150 310 600 1,100 1,900
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
{5 20 55 130 208 342 588 1,140
20 19 50 140 290 542 1,050 1,700
Nominal Output Torque Ty Nm 25 22 60 160 330 650 1,200 2,000
30 20 55 150 310 600 1,100 1,900
35 19 50 140 300 550 1,100 1,800
40 17 45 120 260 500 1,000 1,600
2 45 14 40 100 230 450 900 1,500
50 22 60 160 330 650 1,200 2,000
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
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 4,000 4,000 3,000 3,000 2,000
Max. Input Speed n,, rpm 1,2 3~100 10,000 10,000 8,000 8,000 6,000 6,000 4,000
Micro Backlash PO arcmin L S0 = = st =i =1 =i =1
2 15~100 = = = <3 <3 <3 <3
: 1 3~10 <3 <3 <3 <3 <3 <3 <3
Reduced Backlash P1 aremin 2 15~100 <5 <5 <5 <5 <5 <5 <5
: 1 3~10 <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 14 25 50 145 225
Max. Radial Load F,,2 N 1.2 3~100 780 1,530 3,250 6,700 9,400 14,500 50,000
Max. Axial Load F, 2 N 1,2 3~100 390 765 1,625 3,350 4,700 7,250 25,000
Service Life hr 1,2 3~100 20,000*
. o 1 3~10 297%
Effciency A 2 15~100 >94%

) 1 3~10 05 1.3 3.7 7.8 14.5 29 48
weight kg 2 15~100 0.8 15 4.1 9 17.5 33 60
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 <60 <63 <65 <67 <70
Gearbox Inertia
Model No. | Stages | Ratio | AB042 | AB060 | AB090 | AB115 | AB142 | AB180 | AB220
3 0.05 0.24 1.04 5.05 14.61  46.76  118.39
4 0.04 0.18 0.71 3.67 10.57 IS8I530 81.87
5 0.04 0.17 0.64 3.34 9.66 30.31 73.00
1 6 0.03 0.15 0.56 3101 8.68 27.07  64.06
7 0.03 0.15 0.52 2.85 8.24 2557  59.89
8 0.03 0.14 0.49 2073 7.88 2437 56.56
9 0.03 0.14 0.48 2.66 7.65 23.63  54.51
10 0.03 0.14 0.47 2.62 7.54 23.23  53.40
15 0.04 0.04 0.22 0.70 3.50 10.19  31.69
20 0.04 0.04 0.21 0.66 3.39 9.84 30.66
Mass Moments of Inertia J, kg + cm’ 25 0.04 0.04 0.21 0.66 3437 9.76 30.43
30 0.04 0.04 0.21 0.65 3.34 9.66 30.15
35 0.04 0.04 0.21 0.64 3.32 9.62 30.02
40 0.04 0.04 0.21 0.64 3.31 9.58 29.92
2 45 0.04 0.04 0.20 0.64 3.30 9.56 29.85
50 0.03 0.03 0.15 0.52 2.63 7.56 23.26
60 0.03 0.03 0.15 0.52 2.61 7.54 23.19
70 0.03 0.03 0.15 0.52 2.61 753 23.16
80 0.03 0.03 0.15 0.52 2.61 752 23.13
90 0.03 0.03 0.15 0.52 2.61 7.51 23.11

100 0.03 0.03 0.15 0.52 2.61 7.51 23.11

1. Ratio (i=N,,/ Ny, 2.F,s + Fuy applied to the output shaft center @ 100 rpm

Now )
* 81 service life 10,000 hrs




Shaft Option S1

[unit: mm]
Dimension ABO060 ABO090 AB115 AB142 AB180 | AB220

D1 50 70 100 130 165 215 250
D2 3.4 5.5 6.6 9 11 13 7
D3 s 13 16 22, 32 40 55 75
D4 g 35! 50 80 110 130 160 180
D5 22 30 45 60 75 95 115
D6 M4 x 0.7P M5 x 0.8P M8 x 1.25P M12x 1.75P M16 x 2P M20 x 2.5P M20 x 2.5P
D7 56 80 116 152 185 240 292
L1 42 60 90 115 142 180 220
L2 26 37 48 65 97 105 138
L3 5.5 7 10 12 15 20 30
L4 1 1.5 1l 2 3 3 3
LS 16 25! 82, 40 63 70 90
L6 2 2 3 5 5 6 7
L7 4 6 8 10 12 15 20
L8 31 35 48 61 185! 84.5 93
L9 3.2 4 6 9.5 12 15 15
L10 10 12.5 19 28 36 42 42
C1 46 70 100 130 165 215 235
Cc2 M4 x 0.7P M5 x 0.8P M6 x 1P M8 x 1.25P M10x 1.5P M12x1.75P M12x1.75P
C3 <11 <14 *<19 /<24 <32 <38 <48 <55
C4 25 30 40 50 60 82 82
C5'cs 30 50 80 110 130 180 200
C6 3.5 4 4 5 6 6 6
C7’ 42 60 90 115 142 190 220
C8 29.5 41.5 48 61 71 96 100
C9 86.5 113.5 144 187 239.5 285.5 331
C10 T 10 11125 136 16 18.25 20
B1 ne 5 5 6 10 12 16 20
H1 15 18 24.5 35 43 59 79.5

3. C1~C10 are motor specific dimensions (metric std shown). Refer to Apexdyna.com and Design Tool to view your specific motor mounting system.
* ABO0S0 ratio 3~10 provides C3 = 24 without ceramic bushing.




Shaft Option S1!

Shaft Option S2

[unit: mm]
Dimension | AB042 | AB060 | AB090 | AB115 | AB142 | AB180 | AB220
D1 50 70 100 130 165 215 250
D2 3.4 5.5 6.6 9 11 13 17
D35 13 16 22 32 40 55 75
D4 35 50 80 110 130 160 180
D5 22 30 45 60 75 95 115
D6 M4x0.7P  M5x0.8P M8x1.25P  M12x1.75P M16x2P M20x2.5P M20x 2.5P
D7 56 80 116 152 185 240 292
L1 42 60 90 115 142 180 220
L2 26 37 48 65 97 105 138
L3 5 7 10 12 15 20 30
L4 1 1.5 1.5 2 3 3 3
L5 16 25 32 40 63 70 90
L6 2 2 3 5 5 6 7
L7 4 6 8 10 12 15 20
L8 58.5 72 85.5 113 135 161.5 178.5
L9 3.2 4 6 95 12 15 15
L10 10 12.5 19 28 36 42 42
c1’ 46 46 70 100 130 165 215
c2 M4x0.7P  M4x0.7P M5 x 0.8P M6x1P  M8x1.25P M10x1.5P M12x1.75P
cs' <11 F<11/<12 F<14/<15875/516 “<19/<24 <32 <38 <48
c4 25 25 30 40 50 60 82
C5'ce 30 30 50 80 110 130 180
ce’ oI5 35 4 4 5 6 6
c7’ 42 42 60 90 115 142 190
cs' 29.5 295 415 48 61 71 96
co’ 114 138.5 175 226 293 3375 4125
c10’ 8.75 8.75 10 11.25 13.5 16 18.25
Bl 5 5 6 10 12 16 20
H1 15 18 245 35 43 59 79.5

4. C1~C10 are motor specific dimensions (metric std shown). Refer to Apexdyna.com and Design Tool to view your specific motor mounting system.
> ABO6O ratio 15~50 provides C3 < 12 option. > AB0S0 ratio 15~50 provides C3 < 15.875/ < 16 option. > AB115 ratio 15~100 provides C3 = 24 without ceramic bushing.




Selection of the Optimum Gearbox g Motion Profile
5 Tos| e s
[
5 TZD ““I—'___I ______ 1
Selection Start & T2p : | L
o 1 1 1
s5 ! st g ® T :
Cycle Operation Continuous Operation S ! ! b !
YES ED<60% 2 ForaFama fn o mogiy nith, ¥
t work<20mins ngm “Fase I _!—', e i
Sk |t ! :
. o "2rd" " 2ad
Calculate the Ratio i (Eq.Z)J Calculate the Ratio i (Eq.Z)J g
| | -
Calculate the Mean Output | Calculate the Mean Output .i n
Torque T,,, (Eq.-3) Torque T,,, (Eq.3) a =
! g
Calculate the max. o
Acceleration Torque teyele
Taomax (EQ-4) Time

l ta"’ tc+ td
1.ED = 1. X 100%, t o =ta tt.+ 1y
Select a Larger No_ Tomax<T28 <T, NO Select a Larger cycle
Gearbox \Tq-% v‘*" Gearbox Index : a. Acceleration, c. Constant,

d. Deceleration, p. Pause (Eq.1)
YES
X n
Calculate the Mean omput Speed n,,and meJ YES 2.i= -
Nominal Output Speed n,y of Gearbox (Eq.5) Nm  Output Speed of the Motor
n Working Speed Eq.2
Select a Smaller Ratuo hi — S
iin Larger Motor If <"zn T, Ty Ny refer to page 3 = > =
Needed Noaxt X Ton +Nyxt X Ty +NogxtyxT oy
YEs 8- Tom= NaaXtatNoextetnygxty
. . (Eq.3)
Calculate the Mean Radial F,,, and Axial Loads .
F2am ON Output Shaft of Gearbox (Eq.6) 4. Tomax=Tma X i x kg x1
} where Kj is
Calculate the Permitted Radial F,,g and Axial . K, No. of Cycles / hr
Loads F,,g on Output Shaft of Gearbox J Fue'™ [Fris rofor toipage 7
; 1.0 0~1,000
‘ 1.1 1,000 ~ 1,500
E"'"::;“ NO | Selecta Larger Gearbox J 1.3 1,500 ~ 2,000
2am
\7/ 1.6 2,000 ~ 3,000
1
YIES 1.8 3,000 ~ 5,000
Select the Required Backlash and Shaft Option
- T i J T Max. Output Torque of the Motor
Order your APEX Gearbox J n Efficiency of the Gearbox (Eq.4)
= =1
5: Noa = Nyy —TX Noe
= Maa Xt + Ny Xt + Ny Xty
Recommended (for S5 Cycle Operation) Nom = —ta i
The general design is given for Noy = nJ.IN (Eq.5)
‘_1—2‘ <4xJ,
1

Noaxty ><F2ra +Nyexty ><F2rc +"2¢XthFzm

The optimal design is given for
N X bt Mo X tet Npy x ty

J =J, 6. Fom=

2
1

J.. Motor Inertia Foam= 3 Nya Xty + Ny xto+Nyy

Y4 (Eq.6)

J, Load Inertia J Ny xt, XFZaa +nyexts ><F2ﬂc +n2dxtdxF285




o b B The permitted radial and axial loads on output shaft of the gearbox
Faaz Faa depend on the design of the gearbox supporting bearings.

- ﬂ ------- | APEX use the extension straddle oversized ball bearing design.

It can take heavy load from both axes.

F,. Radial Load

F,, Axial Load -_

100,000 i — o If radial force F,, exert on the
= 60,000 —1 3
= center of the output shaft
< . 40,000
% g R X=1/2 x L.
N
".; 2 20,000 Under various operating
®© O . o2 .
S £ 10,000 condition the lifetime is over
TE 6000 AB180 20,000 hours*
T8 4000 AB142 The permitted radial load is
ea AB115 . .
E 2000 - given on left diagram.
@ !
-] ‘;é; AB090 The permitted axial load can
E0 1,000 .
5 c AB060 be calculated by using the
oo formula:
AB042
300 F21870.2 X Fyp
10 20 40 60 100 200 400 600 1000 2000

F,.8=0.1 X F.
Output Speed n, [ rpm ] 8 e

If radial force F,, not exert on
AB042 the center of the output shaft

f AB0B0 X<1/2xL.orX>1l.2xL .
S The permitted radial and axial
E AB090 load can be calculated by the
- AB115 position load factor K, on the
§ AB142 left diagram.
g AB180 Radial load:
% AB220 Fae=ko X Fae
2 Axial load:

B =02 3B

Flous=0 1 XF s

0 40 80 120 160 200 240 280 320 360 400
Position X[ mm ]

% 81 service life 10,000 hrs




Gearbox Size: . . Shaft Option:
| AB042,AB060, AB090 ||| $1: Smooth Output Shaft ' 1| Manufacturer Type !
| AB115,AB142, AB180,AB220 | | |  S2: Output Shaft with Key ' 11 And Model !
. Ratio Backlash: i

' 1Stage: 3,4,5,6,7,8,9,10
i 2 Stages: 15, 20, 25, 30, 35, 40, 45, 50, 60, 70, 80, 90, 100

Ordering Example: AB090-010-S1-P1 / SIEMENS 1FT6 041-4AF71

S1 and S2 shaft options are shown below:

Adapter Plate

| ~
A
81: Standard Output Shaft (‘ﬂ

Bushing

3

|
l The dimensions of adapter plate depend on the motor.
Design on-line at www.apexdyna.com.

$2: Output Shaft With Key Download the specific motor / gearhead dxf or pdf.
Keyway: Standard DIN 6885. Sheet 1




High Precision Planetary Gearboxes
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