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APEX DYNAMICS, INC. Specifications

Gearbox Performance

Model No. | Stage | Ratio' | ALO70 | AL095 | AL110 | AL150 | AL190 | AL230 | AL280
2 9 36 90 195 342 588 1,140
3 12 48 120 260 520 1,040 1,680
4 15 60 150 325 650 1,200 2,000
- 1 5 18 E5) 150 310 600 1,100 1,900
Serles 6 19 50 140 300 550 1,100 1,800
7 17 45 120 260 500 1,000 1,600
8 14 40 100 230 450 900 1,500
o @ < | 2 9 14 40 100 230 450 900 1,500
High Precision Planetary 0 s w  m w we  we  w
15 12 48 120 260 520 1,040 1,680
Gearboxes With Adaptin e o e T L e Tw [ [or [om | o | e
p g 25 18 55 150 310 600 1,100 1,900
o e} 30 19 50 140 300 550 1,100 1,800
Timing Belt Pulley 5w e a0 st e
2 40 22 60 100 230 650 1,200 2,000
45 14 40 100 230 450 900 1,500
50 18 55 150 310 600 1,100 1,900
60 19 50 140 300 550 1,100 1,800
70 17 45 120 260 500 1,000 1,600
80 14 40 100 230 450 900 1,500
90 14 40 100 230 450 900 1,500
Max. Output Torque T, Nm 1,2 2~90 3 times of Nominal Output Torque
1 2 3,000 3,000 2,600 2,600 2,000 2,000 1,350
Nominal Input Speed n,, rm
1,2 3~90 5,000 5,000 4,000 4,000 3,000 3,000 2,000
1 2 6,000 6,000 5,200 5,200 4,000 4,000 2,700
Max. Input Speed n,, rm
1,2 3~90 10,000 10,000 8,000 8,000 6,000 6,000 4,000
1 2 2,500 2,500 2,000 2,000 1,800 1,800 1,200
Continuous Input Speed s1 rm
(HE2FA YAaE) 1,2 3~90 4,000 4,000 3,000 3,000 2,500 2,500 1,600
1 2~9 - - <1 <1 <1 <1 <1
Micro Backlash PO arcmin ——————
2 10~90 - - - <3 <3 <3 <3
1 2~9 <3 <3 <3 <3 <3 <3 <3
Reduced Backlash P1 arcmin ———————
2 10~90 <5 <5 <5 <5 <5 <5 <5
1 2~9 <5 <5 <5 <5 <5 <5 <5
Standard Backlash P2 arcmin ——————
2 10~90 <7 <7 <7 <7 <7 <7 <7
Torsional Stiffness Nm/arcmin 1,2 2~90 7 13 31 82 151 440 1,006
Max. Radial Load F,;’ N 1,2 2~90 2,120 4,450 6,500 10,950 15,700 25,000 34,200
Max. Axial Load F,;’ N 1,2 2~90 1,060 2,225 3,200 5,475 7,850 12,500 17,100
Service Life hr 1,2 2~90 30,000 *
. 1 2~9 297%
Efficiency n % —
2 10~90 294%
1 2~9 0.9 2.3 4.1 9 17.5 36.3 57.1
Weight kg — —
2 10~90 1.2 2.4 4.3 10 20 36.9 63.3
Operating Temp® °C 1,2 2~90 -10°C~+90°C
Lubrication 1,2 2~90 synthetic gear grease (NYOGEL 792D)
Degree of Gearbox Protection 1,2 2~90 IP65
Mounting Position 1,2 2~90 all directions
Noise Level (n,=3000rpm) dB 1,2 2~90 <56 <58 <60 <63 <65 <67 <70
- Ratio ( i= . 2.01F B S0 2o 2ol B¥AE e ice li s o
T Ratio (ISN./N..). 2. I B8 Fa0] 231 2213 S5 t00rpm 015F *§1 service life 15,000 hrs (S1: &2 X X 21)
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- AL / ALR Series

Characteristic Highlights

True Helical Gear Design
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Dimensions (1= 27=5, 2r=UH| (Ratio) i=2~9) Dimensions (25t 2t=5, 2r=5H| (Ratio) i=10~90)

L2 L5_ L6 Cc9
L1 L4 Cc10 [m[ey4 L3 C8
L2 L5, L6, 19
L1 [ C10 ocr
e
i ‘ o)
| o | T o= —
ddgd H——— e - | IR lel.. | |
{ N - x J gags - — —HH e . )
i g ] A ' :
o I | Oy ,
: L 2 : = 2
—_ _ _— gct T D ect
4
B
L7 é L8 c2 IR
cs L7| ] c6 c2
ca s ct
[unit: mm] _—
D1 w7 37.5 55.5 70.5 102.5 132.5 168.5 204.5 D1 w7 37.5 55.5 70.5 102.5 132.5 168.5 204.5
D2 M3 x 0.5P M3 x 0.5P M4 x 0.7P M5 x 0.8P M5 x 0.8P M6 x 1P M6 x 1P D2 M3 x 0.5P M3 x 0.5P M4 x 0.7P M5 x 0.8P M5 x 0.8P M6 x 1P M6 x 1P
D3 42 61.5 78.5 110 142.5 179 216 D3 42 61.5 78.5 110 142.5 179 216
D4 7 47.7 67.3 87.3 118.1 152.8 190 229.2 D4 vz 47.7 67.3 87.3 118.1 152.8 190 229.2
D5 w7 70 95 110 150 190 230 280 D5 w7 70 95 110 150 190 230 280
D6 80 108 124 164 208 246 296 D6 80 108 124 164 208 246 296
D7 90 120 135 175 225 262 312 D7 90 120 135 175 225 262 312
D8 4.5 5.5 5.5 5.5 9 9 9 D8 4.5 5.5 5.5 5.5 9 9 9
D9 8 9.5 -- 9.5 14 -- -- D10 w7 70 62 82 116 145 178 224
L1 3 3 3 3 4 3 3 L1 3 & 3 3 4 3 3
L2 36 55.5 60.5 79 94 115 116 L2 36 55.5 60.5 79 94 115 116
L3 50.5 72 84 106.5 124.5 162 169 L3 78.5 97.5 116.5 148 181 219.5 253.5
L4 0.5 0.5 0.5 1 1 1.5 1.5 L4 0.5 0.5 0.5 1 1 1.5 1.5
L5 6 7 10 13 15 18 22 L5 6 7 10 13 15 18 22
L6 6 7 7.5 10.5 12 15 18 L6 6 7 7.5 10.5 12 15 18
L7 6 6 8 9 9 11 11 L7 6 6 8 9 9 11 11
L8 2.4 3.4 - 2.4 6.1 -- -- L9 2 8 12 14 18 22 26.5
c1’® 46 70 100 130 165 215 235 c1! 46 46 70 100 130 165 215
c2’ M4 x 0.7P M5 x 0.8P M6 x 1P M8 x 1.25P M10 x 1.5P M12x 1.75P M12x1.75P c2! M4 x0.7P M4 x 0.7P M5 x 0.8P M6 x 1P M8x 1.25P M10x1.5P M12x1.75P
c3’ <11 <14 /<16 2519 /<24 <32 <38 <48 <55 Cc3' <11 U<11/<12 <14 /<15875/<16  3<19/<24 <32 <38 <48
c4’ 30 34 40 50 60 85 116 c4’ 30 30 34 40 50 60 85
C5° co 30 50 80 110 130 180 200 C5* co 30 30 50 80 110 130 180
C6’ 3.5 8 4 5 6 6 6 (o] 3.5 8.5 8 4 5 6 6
c7’ 48 60 90 115 142 190 220 c7' 48 48 60 90 115 142 190
c8’ 19.5 19 17 19.5 22.5 29 63 cs' 19.5 19.5 19 17 19.5 22.5 29
c9’ 70 91 101 126 147 191 232 c9’ 98 117 1885 165 200.5 242 282.5
c10’ 13.25 13.5 10.75 13 15 20.75 53.5 c10° 13.25 13.25 13.5 10.75 13 15 20.75
W 6 8 8 8 12 12 12 w 6 8 8 8 12 12 12
X 60 45 45 45 30 30 30 X 60 45 45 45 30 30 30
Y 6 10 10 10 10 10 12 Y 6 10 10 10 10 10 12
A 60 36 36 36 36 36 30 z 60 36 36 36 36 36 30
1. AL 095 2t =H| 1/4 2 1/90]l St&E Gl C3 =16mm= optionalZ MS 2.AL 1100 A C3 = 24mm<= optional2 M3, & A8 EY 1. AL 095 2t H| 1/10~1/4501 st& G C3 = 12njm§ optional£ M= 2.AL110 2=H| 1/10~1/450{ S'& ol C3 =15.875 & C3 = 16= optional = X3

ondition) Ol A= AIE 4 F2
UASLICH

3. AL 150 2258 1/10~1/9001 CHal C3=24m ptional2 M3, & AE2FE21(S1 condition) A= AIE4A =218 QY
4.C1~C102 XS 260l [tet CHELICH Z A SH 0l Xl www.apexdynakorea.co.kr2 & Z6t4l = Design Tool2 0|6t XI4&~E &l JASLICH
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Specifications

Gearbox Performance

Stage | Ratio’

Dimensions (1%

D ==
-

| o= ’

L3

2F
=

= 4| (Ratio) i=2~10)

2 9 36 90 195 342 588 1,140
3 12 48 120 260 520 1,040 1,680
4 15 60 150 325 650 1,200 2,000
5 18 55 150 310 600 1,100 1,900
1 6 19 50 140 300 550 1,100 1,800
7 17 45 120 260 500 1,000 1,600
8 14 40 100 230 450 900 1,500
9 14 40 100 230 450 900 1,500
10 - 55 150 310 600 1,100 1,900
10 9 = = = = = =
15 12 48 120 260 520 1,040 1,680
20 15 60 150 325 650 1,200 2,000
25 18 55 150 310 600 1,100 1,900
Nominal Output Torque T,, Nm 30 19 50 140 300 550 1,100 1,800
35 17 45 120 260 500 1,000 1,600
40 22 60 100 230 650 1,200 2,000
45 14 40 100 230 450 900 1,500
50 18 55 150 310 600 1,100 1,900
2 60 19 50 140 300 550 1,100 1,800
70 17 45 120 260 500 1,000 1,600
80 14 40 100 230 450 900 1,500
90 14 40 100 230 450 900 1,500
100 - - 150 310 600 1,100 1,900
120 S = 140 300 550 1,100 1,800
140 = > 120 260 500 1,000 1,600
160 - - 100 230 450 900 1,500
180 - - 100 230 450 900 1,500
Max. Output Torque T, Nm 1,2 2~180 3 times of Nominal Output Torque
. 1 2 3,000 3,000 2,600 2,600 2,000 2,000 1,350
Nominal Input Speed n,, rpm
1,2 3~180 5,000 5,000 4,000 4,000 3,000 3,000 2,000
1 2 6,000 6,000 5,200 5,200 4,000 4,000 2,700
Max. Input Speed n.g rpm
1,2 3~180 10,000 10,000 8,000 8,000 6,000 6,000 4,000
. 1 2 2,500 2,500 2,000 2,000 1,800 1,800 1,200
Continuous Input Speed s pm
(B2 YESE) 1,2 3~180 4,000 4,000 3,000 3,000 2,500 2,500 1,600
Micro Backlash PO arcmin ! 2~10 ) ) =2 =2 =2 =2 =2
2 15~180 - - <4 <4 <4 <4 <4
. 1 2~10 <4 <4 <4 <4 <4 <4 <4
Reduced Backlash P1 arcmin
2 15~180 <7 <7 <7 <7 <7 <7 <7
Standard Backlash P2 arcmin ! 2~10 =6 =6 =6 =6 =6 =6 =6
2 15~180 <9 <9 <9 <9 <9 <9 <9
Torsional Stiffness Nm/arcmin 1,2 2~180 7 13 31 82 151 440 1,006
Max. Radial Load F,, N 1,2 2~180 2,120 4,450 6,500 10,950 15,700 25,000 34,200
Max. Axial Load F,g N 1,2 2~180 1,060 2,225 3,250 5,475 7,850 12,500 17,100
Service Life hr 1,2 2~180 30,000 *
Efficiency N o 1 2~10 295%
2 15~180 292%
Weight I 1 2~10 1.4 3.1 6.8 13.8 27.3 53.2 83.3
2 15~180 1.5 2.8 5] 12.5 24.3 45.4 78.8
Operating Temp® G 1,2 2~180 -10°C~+90°C
Lubrication 1,2 2~180 synthetic gear grease (NYOGEL 792D)
Degree of Gearbox Protection 1,2 2~180 IP65
Mounting Position 1,2 2~180 all directions
Noise Level (n,=3000rpm) dB 1,2 2~180 <61 <63 <65 <68 <70 <72 <74
1. Ratio (i=N,/N,,). 2.J|F : 5t2%& 20l £t 22l 2% 100rpm 015t % 81 service life 15,000 hrs (S1 T AHESAHAA

3. 250 &
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1-10~90%, 25D FHRE 0~40%
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D8
D6
5
=
%
il
f =
9 oct
L7 c2
L
[unit: mm]
D1 w7 37.5 55.5 70.5 102.5 132.5 168.5 204.5
D2 M3 x 0.5P M3 x 0.5P M4 x 0.7P M5 x 0.8P M5 x 0.8P M6 x 1P M6 x 1P
D3 42 61.5 78.5 110 142.5 179 216
D4 n7 47.7 67.3 87.3 118.1 152.8 190 229.2
D5 n7 70 95 110 150 190 230 280
D6 80 108 124 164 208 246 296
D7 90 120 135 175 225 262 312
D8 4.5 5.5 5.5 5.5 9 9 9
L1 3 3 3 3 4 3 3
L2 36 55.5 60.5 79 94 115 116
L3 106.5 144 183.5 229.5 278 339.5 382.5
L4 0.5 0.5 0.5 1 1 1.5 1.5
L5 6 7 10 13 15 18 22
L6 6 7 7.5 10.5 12 15 18
L7 6 6 8 9 9 11 11
c1’ 46 70 100 130 165 215 235
c2° M4 x 0.7P M5 x 0.8P M6 x 1P M8 x 1.25P M10 x 1.5P M12x1.75P M12x1.75P
c3’ <11 <14/<16 <19/ <24 <32 <38 <48 <55
c4’ 30 34 40 50 60 85 116
C5’ cs 30 50 80 110 130 180 200
C6’ 8.5 8 4 5 6 6 6
Cc7’ 48 60 90 115 142 190 220
ce’ 19.5 19 17 19.5 22.5 29 63
c9’ 100.5 116.5 159.5 199 245.5 316 398.5
C10’ 13.25 13.5 10.75 13 15 20.75 53.5
c11° 74 81.5 107.5 134 164.5 213.5 268.5
w 6 8 8 8 12 12 12
X 60 45 45 45 30 30 30
Y 6 10 10 10 10 10 12
4 60 36 36 36 36 36 30
1.ALR 095 C3 =16mm<S optional2 M= 2.ALR110 C3 =24mm= optionalZ M=, & AE2FE21(S1 condition) O A= AIEA =218 QU
3.C1~C1M2 HE2H0l et CHELICH A SH 0l Xl www.apexdynakorea.co.kr2 & =64l £ Design ToolS 0/E36t01 XI5 &g ASLICH
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ALR 'Series Selection of the Optimum Gearbox
Dimensions (25t 2=, 2t=d|(Ratio) i=15~180)

Motion Profile

1 P
L3 2a
L2 1516 ~ m Toel—---- l—»---,-------,
L1 | ocr 4&7 ME ;("1"5 Top g |
D8 S5 S1 T..L \ )
oS oM l o5 en T L :
Cycle Operation Continuous Operation ! ! b !
’—74‘%’ YES ED<60% Klo F2ra : FZaa i e N
workE<201mlnS :)H_ FZI'C N FZEC —rr--"" 1 |~ ~ -:- Tt -:
L= mr F2rp h F2ap N ;
. n L | !
= x% E o UaH H LAH| FZrd : F2ad
8ggds M ——+H{+{—+L HaH Y i (Eq.2) a8 2 i (Eq2) | B : |
[ I ' I I I
o LH

O 1

. ¥3 &9 E3 W J ¥3 &9 E3 W J & : !

g | d T,m (Eq.3 T,om (EQ.3 7 " !

_—/ \ b5 zm(lq ) zm(q ) o : .

g, N A s £3 M oo
w7 11 ,@@, 1114 c2 Tomax (EQ.4) Tifne

: A S1 . giseme| =
oC5.e TNl Cycles MBAINCl 60% oLy

ol
5 %ﬁ%ﬂ NO TTZm;zTNzB qu L %ﬂ':%é"l | - "Bl 20 22 Tufsy
t+ o+t
YIlES 1.ED=—a: °T 4 X 100%, t yon = t, + t, + ty
e cycle
Lunit: mm] BAEMAL(n ) & HHAE(n,)S Tt YES Index : a. Acceleration, c. Constant,
Dimension ALRO70 ALRO95 ALR110 ALR150 ALR190 ALR230 | ALR280 2 2 | )
(Eq.5) d. Deceleration, p. Pause (Eq.1)

D1 w7 37.5 55.5 70.5 102.5 132.5 168.5 204.5 |

D2 M3 x 0.5P M3 x 0.5P M4 x 0.7P M5 x 0.8P M5 x 0.8P M6 x 1P M6 x 1P 2.i= nn_m

D3 42 61.5 78.5 110 142.5 179 216 yam 59 |NO o N o work
—D4 - 47.7 67.3 87.3 118.1 152.8 190 2292 =5 \2"'7 T Ty Ny = 2 22 AFZEUAN =l Nyn Output Speed of the Motor

D5 w7 70 95 110 150 190 230 280 , Mwork Working Speed (Ea-2)

D6 80 108 124 164 208 246 296 YES . _ .

Ny Xt xT,, +Nn, Xt XT,  +n, xtxT

D7 90 120 135 175 225 262 312 BRYTLAF(F,,) & BRENE(F,,) S 3T, = 22" La* 1 2a TNpc XX 10 TN ly* fog

D8 4.5 5.5 5.5 5.5 9 9 9 HA (Eq.6) N2aXtatNpcXtc+Nnyg Xty

L1 8 3 3 3 4 3 8 | (Eq.3)

L2 36 55.5 60.5 79 94 115 116 4. Ty =TrgX i X KX 7
- < 58 FHOIOLBF (Fyp) & B8 RNB(Fpyp)2 Fop * Fop =

L3 122.5 141.5 164.5 222.5 266 327.5 374 At ast= o iermoA 2ol where K_ is

L4 0.5 0.5 0.5 1 1 1.5 1.5 I K No. of Cycles / hr

L5 6 7 10 13 15 18 22 ‘ 1; 0~ 1.000

L6 6 7 7.5 10.5 12 15 18 Fom<Fas . NO —— : ’

— ] 5 5 5 5 o > » W_’ o2 8T MY J 1.1 1,000 ~ 1,500

c1’ 46 46 70 100 130 165 215 v 1.3 1,500 ~ 2,000

c2' M4 x 0.7P M4 x0.7P M5 x 0.8P M6 x 1P M8 x 1.25P M10x1.5P M12x1.75P YES 1.6 2,000 ~ 3,000

Cc3' <11 V<11/<12  2<14/<15875/<16  *<19/<24 <32 <38 <48 HHEIAOL Koy S 2Ol J 1.8 3,000 ~ 5,000

c4' 30 30 34 40 50 60 85 |

C5' o 30 30 50 80 110 130 180 3a7) e J T.e Max. Output Torque of the Motor
- . bl T

o) 3.5 3.5 8 4 5 6 6 n Efficiency of the Gearbox  (Eq.4)

c7 48 48 60 90 115 142 190

cs' 19.5 19.5 19 17 19.5 225 29 5.Nyy = Npy =—4—% Ny

c9’ 100.5 105 122.5 165.5 206.5 253.5 325.5 A ded (for S5 Cvele O , Ry = nza"ta:”fctx:ct*’”zdxtd

c1o° 13.25 13.25 13.5 10.75 13 15 20.75 ecommended (for S5 Cycle Operation) _n atlet
_ The general design is given for Non = —— (Eq.5)

c11’ 74 74 81.5 107.5 134 164.5 213.5 J !

w 6 8 8 8 12 12 12 T 54X dn o o o
_ Naa*L%F o, +n2 XUXFore FNpg*1yXForg

X 60 45 45 45 30 30 30 The optimal design is given for 6. For= J : SETEERTEET

Y 6 10 10 10 10 10 12 J,

z 60 36 36 36 36 36 30 G 3 3
1.ALR 095 C3 =12mmE optionalZ M= 2.ALR 110 C3 = 15.875 & C3 = 16 optional = K= ) Nzt "ana +n2cxt XFaae *NygXt*Fong
3.ALR 150 C3 = 24mm< optionalZ I 2, & 014 2 & Z21(S1 condition) DI A= AL 4 FOIE 2 J. Load Inertia Naa*t*NaXtoe s (£q.6)
4.C1~C1M2 HE2H0l et CHELICH At 2H 0l Xl www.apexdynakorea.co.kr2 & Z56HAl = Design ToolS 0/ 26t0 XI5 &ol& 4 ASLICH J,, Motor Inertia qa-
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