E¥al APEX DYNAMICS, INC.

AF / AFR s

Planetary Gearboxes
High Precision
High Speed

Stainless



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 ).

Equipped with solid uncaged needle roller
bearings, provides maximum contact points to
increase stiffness and generates high output
torque. LR Tt B R e A A ot o MO A A b
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Precision taper roller bearing
support to increase radial and
axial loading capacity.

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.

NEW - Patented output

sealing systems design
eliminates friction and heat

| generation which is accomplished
' by applying our hi-tech coating

to all output contact surfaces.
This coating reaches a

hardness of 3700Hv and is
ground to R, 0.2 ¢ m finish

to ensure sealing.

One piece planet carrier with extended bearing design
provides maximum radial load capacity and increases
system reliability and stiffness.
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AF / AFR Series

Characteristic Highlights

} E

NEW - Patented input sealing
system design eliminates break away
torque and decreases friction/heat.
The hi-tech coating bushing (3700 Hyv,
R, 0.2 ;m finish) interfaces with our
proprietary seal which decreases wear
and erosion of both sealing surfaces.
This new patent prevents leakage and

has a service life of over 30,000 hours.

standards prevents leakage
and is maintenance free.

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

I;;:;Zt‘;egr:armse‘u(gon?::t £e power transmission and eliminates slippage. 100%
Grease) and sealed to IP65 concentricity allows for smooth rotation and higher

input speed capability.

AFR version with 90° input via helical bevel gear. Featuring an extremely short,
light yet rigid housing and full compatibility with standard motor adapters.
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Gearbox Performance
Model No. | Stages |'Ratio"|AF042|AF060| AF060A |AF075| AFO75A | AF100|AF140/AF180|AF220

3
4 290 542 1,050 1,700
5 1,200 2,000
4 6 600 1,100 1,900
7 1,100
8 500 1,000 1,600
9 - 230 450 900 1,500
10 10 450 900 1,500
15
20 19 50 50 140 140 290 542 1,050 1,700

Nominal Output Torque T,y Nm 25 22 60 60 160 160 330 650 1,200 2,000
30 20 bb 55 150 150 310 600 1,100 1,900
35 19 50 50 140 140 300 550 1,100 1,800
40 17 45 45 120 120 260 500 1,000 1,600

2 45 14 40 40 100 100 230 450 900 1,500
50 22 60 60 160 160 330 650 1,200 2,000

60 20 55 55 150 150 310 600 1,100 1,900

3~100 =~ alldirections
3~100 <56 <58 <58 <60 <60 <63 <65 <67 <70

Mounting Position
Noise Level (n,=3000rpm) dB

70 19 50 50 140 140 300 550 1,100 1,800
80 17 45 45 120 120 260 500 1,000 1,600
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 Qutput Torque
Nominal Input Speed n,, pm 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 ; 12:130 —-——--??’3
) 1 3~10 E=EEE =T =T =ESE ST ST =S =T S
Rilycas Backaai P aon T2 e ESE mEsN NS5 St S5 EESE ESE EEN RS
1 3-10 <=5 <5 <5 <5 <5 <5 <5 =5 <5
Shndar Backiashies aromin_ o seMD0l [DE7 a7 sy T Dl lEya 1ty LT el
Torsional Rigidity Nm/arcmin @~ 1,2 3~100 ESN DT T RO TR ST ST S ZasE
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,y;’ 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 0 8eeo0ox
. 1 3~10 >97%
S i 2 15100 S
Weight kg 1 S=100 (1060 D80 = I TET
2 15~100 -———————-
Operating Temp 76 1,2 3~100 -10°C~+90°C
Lubrication 1,2 3~100 ~ syntheticgear grease (NYOGEL 792D)
Degree of Gearbox Protection Tad 3~100 IP65
1,2
1,2

Gearbox Inertia

Model No. | Stages ['Ratio"|AF042|AF060|AF060A|AF075| AF075A | AF100|AF140/AF180|AF220

0:037 LOA4) = Sas) EEEE E217d0 Y540 38T I5Aia7

1003 013 - 047 - 271 7.42 2329 5327

5 05030 ROFEY W) IS e E6 YRl 2T 61
= 045 - 262 7.14 2248 5097

02030 BDCNST === EOiME === EFEED £ 07" (22150 506

1003 013 - 044 - 257 7.04 2253 50.63

0:03° 2013 === Siids o= L2 AT SF0SL S EE (50 68

0.03 0.03 0.13 0.13 047 047 2.71 7.42 23.29
Mass Moments of Inertia J, kg « em’ 003 1013 047 047 271 742
0.037 “0:03" 043" N0T3) S0MT) C04T: TR Ty 42" 12829
1003 0.03 013 0.13 047 047 271 7.42 2329
003" 1005 '0A%) LOIS) 04T (04T 1279 1742 (2320
1003 003 013 0.13 047 047 271 7.42 2329
0.03 0.03 013 0.13 044 044 257 7.03 2251
1 0.03 0.03 0.13 0.13 044 044 257 7.03 2251
0.03 0.03 0.13 0.13 044 044 257 7.03 22.51
1003 003 013 0.13 044 044 257 7.03 2251
0.03 0.03 013 0.13 044 044 257 7.03 2251

1. Ratio (i=N,,/ N,,) 2. Applied to the output shaft center @ 100 rpm
* S1 service life 15,000 hrs

3
4
5]
6
7
8
9
10
15
20
2h
30
35
40
45
50
60
70
80
90
100
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Dimensions (1-stage, Ratio i=3—~—10)
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Shaft Option §1 .2%%s Shaft Option $2 |. 2%%s
[unit: mm]
Dimension | AF042 | AF060 | AF075 | AF100 | AF140 | AF180 | AF220
D1
D2
D3 s _______
D4 g6
DS _______
D6 M4 x0.7P M5 x 0.8P M8 x1.25P M12x1.75P M16 x 2P M20 x 2.5P M20 x 2.5P
L1 _______
L2
L3 ____—__
L4
Ls _______
L6
L7 _______
L8 163.5
Lo _______
L10
ctr’ _______
c2 M4 x0.7P M5 x 0.8P M6 x 1P M8 x 1.25P M10 X155 BEM12 X1 75PN EM12 X7 5P
c3 _______
c4
C5'cs _______
C6!
cr _______
ce’
cy’ _______
c10° 3.5 10.75 20.75
B1 s _______
H1 24.5 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.
* AF060 ratio 5, 10 offers C3 < 16 option.
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AF Series

Dimensions (2-stage, Ratio i=15—100)

oL c9
oL L2 13 L8 cs ocy
@D1 _cig|
= — = \
) - -, ! N\
= _J f P \‘5:
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@D2 D6 L7 ce c2 1l
DIN3322 ca
:
L2 L3 L8 cs
€10 oc?
L5 l ' %
3| i —1 - 3
g8 il B K EE -
&
/ | » '
L10 L4
Shaft Option S1 Shaft Option S2
[unit: mm]
Dimension | AF042 AF060 | AFO60A AFO075 | AFO75A | AF100 | AF140 | AF180 | AF220
D1 50 68 85 120 165 215 250
D2 3.4 Bib 6.8 9 il 13 17
D3 s 13 16 27 32 40 55 75
D4 g 35 60 70 90 130 160 180
D5 22 45 60 80 75 95 115
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
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 10 12 15 20
L8 58.5 85.5 91.5 1195 134.5 131 166.5 205.5 248
L9 42 60 90 il 142 180 220
L10 10 12.5 19 28 36 42 42
Sy 46 46 70 70 100 100 130 165 215
Cc2 M4 x0.7P M4 x0.7P M5x0.8P M5 x 0.8P M6x1P M6x1P M8x1.25P M10x1.5P M12x1.75P
C3; =11 #=11/=12%=<14/ <16 =14/=<15875/<16 =19/ <24 <19/ <24 =32 =38 =48
c4’ 25 25 34 34 40 40 50 60 85
C5"cs 30 30 50 50 80 80 110 130 180
(o33 3.5 3.5 8 8 -+ - 5 6 6
c7' 42 42 60 60 90 90 315 142 190
cs’ 29.5 29.5 19 19 17 17 19.5 225 29
co’ 114 143.5 133 194.5 207.5 236 298 340 415
c10° 8.75 8.75 13.5 13.5 10.75 10.75 13 15 20.75
B1 e 5 5 5 6 6 10 12 16 20
H1 15 18 18 24.5 245 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.
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Specifications

Gearbox Performance
Model No. | Stages |'Ratio"| AFRO42| AFRO60| AFRO75| AFR100| AFR140| AFR180| AFR220

3
12 48 120 260 520 1,040 1,680
5 5T e = e S8R SeenE
6 20 66 150 310 600 1,100 1,900
1 7 19 50 140 300 550
8 1.7 45 120 260 500 1,000 1,600
9 14 40 100 230 450 900
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 e e e e e ] e
20 14 - - - - - -
25 16 60 150 325 650 1,200 2,000
. 30 20 b 150 310 600 1,100 1,900
Nominal Output Torque T. Nm - -
- 3 19 50 140 300 550
40 17 45 120 260 500 1,100 1,600
45 14 40 100 230 450
50 14 60 100 230 650 1,200 2,000
) 60 _____
70 550 1,100 1,800
80 _______
90 900 1,500
100 ______
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
Nominal Input Speed n,, pm 1.2 3~200 5,000 5,000 4,000 4,000 3,000 3,000 2,000
Max. Input Speed n, M 1.2 3-200 (10,000 10,000 8000 8000 | 6,000 6,000 | 4,000
ki i romn 5 55-00 ———————
Reduced Backlash P1 arcmin L S Y
2 25~200 _______
Standard Backlash P2 arcmin L Az20 b
2 25~200 --———-—
Torsional Rigidity Nm/arcmin 1,2 3~200 3
Max. Radial Load F,.’ N 1.2 3~200 ———————
Max. Axial Load F,,, N 1,2 3~200 302 1,000 3,300 5,2207 [10;8008 13,0007 725,000
Max. Axial Load Fs N 1.2 3~200 | 320 3,700 5800 11,400 19,500 16,300
Service Life hr 1.2 3~200 30,000+
- 1 =20 © =e%
Effi
ciency N & 2 25-200 >92%
Weight kg 1 3~20 (TSN NI e e aarn (s ea s
2 25~200 1.2 15 7.8 151 26.7 54 94
Operating Temp SC 1.2 3200 [ AO'E=#80°)
Lubrication 1,2 3~200 synthetic gear grease (NYOGEL 792D)
Degree of Gearbox Protection 1.2 1 3~200 e Pe S —
Mounting Position 112 3~200 all directions
Noise Lovel (n=3000rpm) @B 1.2 3-200 |61 1631 1650 | =68 [ =70 720 ETan

Gearbox Inertia
Model No.

1 14 e 0.07 1.87 6.25 21.8 65.6 119.8
20
Mass Moments of Inertia J, kg » cm® s 0.09
5 20 _______
25~100 0.09
120~200 _______
1. Ratio (i=N,,/N,,) 2. Applied to the output shaft center @ 100 rpm

% 81 service life 15,000 hrs
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Shaft Option $1 | ?P3;s Shaft Option S2

D1
D2
D3 s
D4 g
D5
D6

Dimension | AFR042 | AFR060 | AFRO75 | AFR100 | AFR140 | AFR180 | AFR220

c10

H1

[unit: mm]

M4 x0.7P M5 x 0.8P M8x1.25P M12x1.75P M16 x 2P M20 x 2.5P M20x 2.5P

k1
L2
L3
L4
LS
L6
L7
L8
L9

111.5 269.5 338.5

19 28 36 42 42

L10
oyl
c2
c3'
c4’
C5%cs
c6’
T
cs’
co’
cianr
B1 ne
H1

10 12.5
M4 x0.7P M5 x 0.8P M6 x 1P M8 x 1.25P M10x1.5P M12x1.75P M12x1.75P

10.75 20.75
24.5 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.
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Dimensions (2-stage, Ratio i=15—200)

Shaft Option S1 | 2035

D1
D2
D3
D4 g
D5
D6
L1
L2
L3
L4
L5
L6
L7
L8
L9
L10
c1’
c2?
c3'
c4'
C5%s
ce’
cT
cs'
co’
c10*
B1 e
H1

oL L8
oL L2 L3
= - oc7

|
@04,
@D5
| \
|

/
% Z o] e |
D6

L7

Dimension | AFR042 | AFR060 | AFRO75 | AFR100 | AFR140 | AFR180 | AFR220

Cc10

H1

Shaft Option S$2

[unit: mm]

3.4 5.5 6.8 9 1" 13 17
35 60 70 90 130 160 180

M4 x 0.7P M5 x 0.8P M8 x 1.25P M12x1.75P M16x2P  M20x2.5P M20x2.5P

168.5 222.5 295.5 370.5
M4 x 0.7P M4 x 0.7P M5 x 0.8P Méx1P  M8x1.25P M10x1.5P M12x1.75P
25 25 34 40 50 60 85
3.5 3.5 8 4 5 6 6
29.5 29.5 19 17 19.5 22.5 29

10.75 20.75
24.5 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.
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the Optimum Gearbox

Selection Start

S5
Cycle Operation

YES ED<60%

t work<20mins
ol

Calculate the Ratio i (Eq.z)J Calculate the Ratio i (Eq.Z)]

S1
Continuous Operation

! !
Calculate the Mean Output | Calculate the Mean Outputl
Torque T,,, (Eq.3) Torque T,,, (Eq.3)
|
Calculate the max.
Acceleration Torque
Tamax (EQ-4)

| S
Select a Larger
Gearbox \T<T/
YES

Calculate the Mean Output Speed n,,, and the |
Nominal Output Speed ngof Gearbox (Eq.5)

YES

)
Select a Smaller Ratio NO
iin Larger Motor If  [«—  Nzp<Nzy T,s > Ty Ny, refer to page 3
Needed \/
1
YES
v

Calculate the Mean Radial F,,,, and Axial Loads
Fam ©N Output Shaft of Gearbox (Eq.6)

|

Calculate the Permitted Radial F,,z and Axial
Loads F,,g on Output Shaft of Gearbox

‘ |

F,ge * Fj.g refer to page 10

f.F 0 NO
W MO select a Larger Gearbox |
YES
v
Select the Required Backlash and Shaft Option J
|
Order your APEX Gearbox J

Recommended (for S5 Cycle Operation)
The general design is given for

"?—;54)(..1_
i

The optimal design is given for
o

d
dn

Load Inertia
Motor Inertia

APEX 9

~ Output Speed Loads on Output Shaft Output Torque

NO Selectala :
qu/_' |

3. Tom =

Motion Profile

Lttty
1.ED = i x100%, t oq =t +L + 1
cycle
Index : a. Acceleration, c. Constant, (Eq.1)
d. Deceleration, p. Pause
. n
2j= nw‘:rk
n
m Output Speed of the Motor (Eq.2)

Nyork Working Speed

Nya*ty ”Tza Nyt "Tzc +"2a"td"Tzd

Mgty Ny xtFnyg*ty
(Eq.3)
A T =TmeXix kgXn
- whereK_is
Ks No. of Cycles / hr
1.0 0~1,000
11 1,000 ~ 1,500
i3 1,500 ~ 2,000
1.6 2,000 ~ 3,000
18 3,000 ~ 5,000
2.0 5,000 ~ 9,000
2.05 9,000 ~ 10,000
not recommended above 10,000

Tne Max. Output Torque of the Motor

Eq.4
n Efficiency of the Gearbox L
] 5.n =n =1 x n
i t-llag 2d- "2 2¢
ST ta+ Ny X to+nyy X iy
L ta o+ tc * td
=M (Eq.5)
Mo ===
3 3 3
nZaxlaxFZm +n2cxtch2rc +n2dxldxF2rd
6. Fom=3 Mg Xt +Npe X+ ty
3 3 3
nZaxtaxFZaa +n2cxtch23c +n2dxtdxF23d
F23m= 3 nZaxta"'nantc"'ndetd (Eq.s)



Permitted Radial Load F,, [N ]

X__|
T
el —
b
- The permitted radial and axial loads on output shaft of the gearbox
Fiy Fig depend on the design of the gearbox supporting bearings.
. > N ] APEX use the extension straddle oversized ball bearing design.
It can take heavy load from both axes.
F, Radial Load r—
F,, Axial Load h
A0kl S=====c===k === l| If radial force F,, is exerted
60,000 i '
40,000 T 1T . [ 1 [T ! on the center of the output
£ AF220/AFR220 RS
20,000 : .
cfa Under various operating
—
g 10,000 — f:ﬁ} 33 iﬁiglﬂg condition the lifetime is
2 6000 ) —— AF100/ AFR100  over 30,000 hours."
B 4,000 5= i . "
w ’ [o i -
3_ I AF075 / AFOTSA / The permitted radial load
5 2,000 [ AFRO75 is given on left diagram.
s |
= ,
$ 1000 - = AF060 / AFOGOA /
= AFRO060
o [
o ——-_.._\r AF042 | AFR042
200 : L
10 20 40 60 100 200 400 600 1000 2000
Output Speed n, [ rpm ]
wll i If radial force F,, is not
14
15 . : AF042 | AFR042  exerted on the center of
X ' AF060 / AFO60A /
s 12 // / ‘ AFRO060 the output shaft X<1/2 x L
S 1.1 N1/ 17 AF075/ AFO75A/ OF X>1/2xL
= 10 W/ AFRO75 The permitted radial and
3 0.9 ' axial loads can be
9 - M_ / |/ AF100 / AFR100 -
s 0'7 A\ - AF140 / AFR140 calculated by the position
§ i AF180 / AFR180 load factor K, on the
o 05 \ AF220 /| AFR220 |eft diagram.
0.4 3
\ T~
03 TN

40

80 120 160 200 240 280

Position X [ mm ]

* 81 service life 15,000 hrs
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Ordering Code

EXIAE - EOPE - EEEE - EEEE / DD

Gearbox Size: Shaft Option: Motor Designation:
AF042, AFO60, AFO60A, AFO75, AFO75A 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 PO0: 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
A - I - Bl - B / I

Gearbox Size: Shaft Option: Motor Designation:
AFR042, AFR060, AFRO75, 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 P0: Micro Backlash
2 Stage: 15, 20, 25, 30, 35, 40, 45, 50, 60, 70, P1: Reduced Backlash
80, 90, 100, 120, 140, 160, 180, 200 P2: Standard Backlash

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

m Please visit our website for newest update data.

APEX DYNAMICS, INC.

No. 6, 20th Rd., Taichung Industrial Park, Taichung, Taiwan, R.O.C.
Tel: 886 4 23550219 / Fax: 886 4 23550218
E-mail: sales@apexdyna.com

Website: www.apexdyna.com
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