INDTEK
HO"OW ROtary Actuator Calculation of Selection

Pre—calculation should be done in order to select suitable products of equipment. The introduction of calculation methods of the
ZK series are as follow.

The calculation of the necessary torque The calculation method of the steering load and the inertia load
1 Firstly, calculate the inertia of the working object. As shown below, when the Ioad is loaded on the rotary platform, please
The work inertia should be under the 30 times of the inertia of the transmission equipment. calculate the axial load and mass load according to the formula below,
2 Determine the positioning angle and confirm whether it is within the s pecification value.
3 If there is no friction torque, please refer to the positioning time chart of ZK series to
confirm the positioning time. LIml
4 Determine the positioning time and acceleration and deceleration time. F [N
Observe the following two conditions:
e Working objects can be locked directly I A Lo ! . m [kgl
. Positioning time = Calculating the shortest positioning time according to the positioning |
The rotating disk surface can directly lock the working objects, and time chart. I e I
> therefore improve the convenience of the workpiece transfer. Time of acceleration and deceleration t x 2 < Positioning time 77T AT T T,
Wiring convenience 5 Determine the start speed N1, then calculate the speed N2 according to the following
Featured with a hollow design, the rotating platform is convenient for formula. Please set N1 to low speed 0~ number r/min]. Be careful not to set it too large. L
wiring or piping.
g Gt Axial load [N] Fs = F +m:Xg
. i 101 "
] ] ==L plmiois Inertial load [N-m] M = FXL
® Alternative D.D motor and cam splitter Nallr/min] 6(t —t1) Nz Al ™ gt el AN
Straight lines motions and circular motions are two kinds of mechanical N2: Speed (r/min) [r/min] g—:u. | i i
movements. Linear motion are mainly based on various types of slides, ,3 : ;5:“;;‘;%?79'9[; ] | : F1IN]
. a ] . . 1 S| r/min | [}
while circular motions are the most representative motion of cam t : Positioning time [s] b £ e
indexers. And due to the maturity of technology and the accuracy t1 : Acceleration (deceleration) time [s] t Fz [N]
requirement of equipment, D.D motor is becoming more and more —
- . If the result calculated by the above formula can not satisfy the condition of N1 [kg] £
popular. However, the traditional splitter has been unable to meet the _ ) . . mzLkg =
. o < N2 <=<200 (r/min), please retum to procedure 4 and confirm the conditions again.
needs of any segmentation. Though D. D Motor can be applied in

multiple ways and with high precision, it high price is the main factors

) ) 3 6 Calculate the acceleration torque according to the following formula =] !
that make user reconsider. ZK series hollow rotating table has 77777 P P T T 77 77 7
successfully got a balance between the cam indexers and D.D motor. It Acceleration torque Ta[N-m] =( J + . ) X % x (N2;N1)
fills the functional requirements that not only can greatly reduce the cost C
of D.D Motor, but also can meet the high-precision and digital control jz :"e:faf"ka ::?“"9 drive [kg*m’]
L y . < Inertia [kg-
that the cam divider can’ t provide. Nz : [V/min] Product Name a
N1 : Starting speed [r/min]
t7  : Acceleration (deceleration) time [s] ZK-60 0.01
G L Fs = F, + m:Xg
7 Calculate the necessary torque, the necessary torque is the load torque ZK-130 0.03 M=FX(L +a)
caused by the frictionimpedance plus the acceleration torque caused by the ZK-200 0.04
inertia, and then multiplied by the safety factor. ZK_275 0.05

Necessary= (Load torque [N~ m] + icceleration [N -m]) X Safety factor= (TL+Ta) XS

Variable quantity (reference value) caused by an inertial load
Please set safety factor S above 1.5.

ZK60-5-5A ZK100-8 ZK130-10 ZK200-10 ZK275-10 When attaching the inertia load to the rotating platform, the position will change.
8 Verify that the necessary torque T is included in the range of speed and torque The variable quantity in the chart shows the change of inertia load on the L
e High positioning accuracy. Repeatable positioning accuracy is +15 ® Direct connection - simple design enhances trust characteristics. If not, please tum back to step 4, thenchangethe conditions position of the center of rotation from the rotating platform to a fixed direction.
sec and idiing accuracy is 2 min and recalculate. If the inertia load acts on the positive and negative two directions, the variable
quantity will be about 2 times.
Ultra-precision machined gears are used in the speed reduction mechanism to eliminate The worktable and robot arm of the equipment can be installed directly on the hollow
the backlash through its own adjustment mechanism, thus there will be no backlash in the output platform. When the general equipment positions and operates by means of s
part of mechanism. As repeated positioning accuracy is #15 sec in one direction and pulleys and other mechanical parts. It is mostly affected by the transmission efficiency = Distance from the center L[mm]
idling precision is 2 min in two directions, positioning with high accuracy is possible. of the mechanical parts and therefore the accuracy is reduced, or there is a need to g of the operation FIN] =
maintain the parts of the mechanism. While the ZK series hollow rotary actuators can S 3
be installed directly without intermediate parts. Therefore, in addition to the direct use =
Repeatable posttioning accuracy of the accuracy of the actuator itself, maintenance can be avoided. N ry torque ‘§
o
Speed [r/min] o
(Pulse velocity [kHz]) ©
ks
In addition, when the speed is converted to the pulse speed,

please calculate the following the below formula. H H

Inertial load [N * m]=0.001 X F X L

INOTEK

6N f : Pulse velocity [Hz]
f[Hz]= 85 N : speed [r/min]
S @5 : Thestepangle of the rotating platiorm[° /step]




Model Identification

ZlK—60—R — 5 -—5|A

Hollow Rotating Series Specifications Optional Ratio

Motor

Weight: 2kg

V1: Servo @8 PCD45,M3

R: Right angle steering deceleration i
F: with motor connection seat V2: Servo 28 PCD46,M4

100W AC servo motor for each brand

Specification

T1: Stepper@5PCD43.8, M3

T2: Stepper @6 PCD43.8, M3
5A: 42H5K-2A

42 stepper motor for each brand

Model ZK60 ZK60R
Bearing of rotate table Deep groove ball+Thrust ball bearing
Allowable torque (N.m) 5

Precision lifetime 15000Hrs

Allowable speed (rpm) 200( Plate)

Ratio 5 15
Repeated accuracy(arc-sec) <15 <20
Positioning accuracy(arc—min) <1 <1
Parallelism of rotate plate(mm) <0.02

Coaxiality of rotate plate(mm) <0.02

Protection Class IP40

P.S: Circumferential unit: 1 rpm=360° 1° =60'(arc-min) 1'=60"(arc—sec)

Circumferential error conversion linear error:Disc diameter x 3.14159 + (360° x 60" x 60")The value of backlash

Positioning Accuracy Examination

The accuracy of this specification is tested by this ratio

I 4 4
Hotating amp itude of Plate i Concentric examination ol plate
| |

<0.02mm <0.02mm

” s

Paralleism petween the plale anc the base

|
<0.02mm

vl e
H

L 200mm

Positioning precision radius of any point Precision radius of repeated

of outer diameter 19mm=< 1min positioning 19mm=15sec
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Radius arm 200mm

When the force gravity at 5kg
The outer edge of ZK60

was measured <0.02mm

Dimensions unitmm

ZKE0-5-5A [T o

= 80z a2
o 5O - 820 ! = =
‘ = T
| H J LT
P~ =
3|8 ) 3l 1| P | “ ! 4 "
a | / m* k
| o 2. Tl @t
' - L {&- 5
v - = 42 stapper motor 0 N\ /|
2-24 x 10dp pin 2 .g 4 7
6-M4 x 8dp TAP E A L DO
P.C.D. 227 a1
4-24.51 128774

ZKBOF-5 B i g i e

s | 20
[ 42 Motor flange 30

84
53
S | | fcs
|
> 5 3 o I x
’ = o
8
\ {7 ) . - \J |- o
: 9 P.C.D. 246
@ @_4 | .
b ! S ; & : e " Motor mounting hole
\\— 2-g4 x 10dp pin o) 0 NY ; ] . 4-M4 x8dp TAP
E,_‘g’_';‘,_";gp e 6l 25 | 25
4-04.5_1e8 T4 3 . Inupt shaft g8

118

-0
235-0.02
| 220

a0 53 I g
i
o Nl ! 5 3 A
| 42
/F% 1 I | B ‘ \ ——
é {7 g 3 8 E' ! l I /8( ,L_ B Motor flange 230
g|® .- A '!
@ )@, 1 Right angle reducer a L A \g /
| Inupt shaft 28
\E— 2-g4 x 10dp pin ' | ! \@'\ < i
6-M4 x 8dp TAP P.C.D. @27 ! L P.C.D. 46
424 .5 128774 2 Motor mounting hole

82 4-M4 x 8dp TAP

% Please provide the size of the motor flange when ordering
P.S: Origin Sensor specification (selection) OMRON EE-SX672
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Model Identification

Dimensions  unitmm
ZK 100— R — 8 —— V2 ZK 100 [ i
| | | | |

Hollow Rotating Series Specifications Optional Ratio Motor Weight: 2.5kg 135

Motor mounting hole
4-M5 x 10dp TAP P.C.D. 270

. 256 x 2.5 -0 /
Hs e 295-0.02 |

't

50
R: Right angle steering deceleration . T1: Stepper @8 PCD66.67,M4 = i 2 4 * o
P: Attached planetatly reducer V1: Servo @14 PCD70 M4 T2: Stepper @8 PCD70,M4 r?% __4 ] 729 _J l b2
V2: Servo @14 PCD70 M5 T3: St g
: Stepper @10 PCD70,M4 f f I T I - o
R 9 8 - : 8
200~400W AC servo motor for each brand 60 stepper motor for each brand % ﬁ - g ;‘:‘. ; } . b s =
8 8 | g <
e . - A& 1 i [ o k@ 8
Specification N1 7 1 1l | I3 ,
\\é-fa?;'ns i % I - Inupt shaft 14x27dp Motor flange 250
Model ZK100 ZK100R ZK100P 2-5 x 10dp pin - -
6-M5 x 10dp TAP P.C.D. 280
Bearing of rotate table Tapered roller bearing
Allowable torque (N.m) 45 e
Precision lifetime 20000HTrs ZK 1 OO R ( Right angle steering 1:16)
Allowable speed (rpm) 200(Plate) 10__ 40 i%ss
I
Ratio 8 16,24 24,32,40 - L;e; 2 ]
Repeated accuracy(arc-sec) <10 <20 <60 - s0s4 g AN KN i
135 002 g =
Positioning accuracy(arc—-min) <1 <1 <2 50 . . 20 g \/ kJﬂ
| x Lo el B2
Parallelism of rotate plate(mm) <0.02 il —§ f of | 8 = L
Coaxiality of rotate plate(mm) <0.015 ﬁ ? o 4 \ [ 1 Motor flange 250
g R& e g 7235 | !
Protection Class IP40 o % % = - : _=
8 %i‘ﬁg | © ZR60® ) .
P.S: Circumferential unit: 1 rpm=360° 1° =60'(arc-min) 1'=60"(arc-sec) N e, P < R Rirgzt 229'9 g '\ 18
r
Circumferential error conversion linear error:Disc diameter x 3.14159 + (360° x 60' x 60")The value of backlash 18 \2_;::;.: x 6dp x 25.5 . Pt - / -
225 x 10dp pin i 1 —— Y=
s . r . 6-MS5 x 10dp TAP P.C.D. 280 = 91 | T !
Positioning Accuracy Examination .15 ] LU XD TAE
The accuracy of this specification is tested by this ratio
4 S e e e R S St e i
=<0.005mm <0.015mm <0.02mm
135 . 295 Do -
-~ 7/ -~ - _—
Av | Ji/ | 296 x25dp . 52.35 Motor mounting hole
B TE— *H i i i -4-M5 x 10dp TAP P.C.D. 70

50
e A 1040 40
? g = e '
8 | NI
fj elals ! I [ o — |
L 300mm | 3 % / * ﬁ . 72.35 | i 4
| : ] | [ = Inupt shaft 214
N /M ! | 60 Right angle | | i 5.
18 &4\ | \_ £ 2 reducer < L . P : |
r I 4-29.5 x 6dp X 25.5 © B ' . : i
z_gg'::'o%; fir ' Motor flange 250 J
6-M5 x 10dp TAP P.C.D. 280
|
% Please provide the size of the motor flange when ordering
Positioning precision radius of any point Precision radius of repeated positioning When the ff,‘,%g“gs,:“,'i@ 2?%"@ R85 @rigin-Sensor spacification (sbleatian) OMRON EE-8X0672
of outer diameter 50mm < 1min 50mm< 10sec The outer edge of ZK100

was measured <0.01mm
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Model Identification

ZK —130 —

Hollow Rotating Series Specifications

Specification

R
| |

Optional Ratio

—10 —— V2

Motor

Weight:4.5kg

V1: Servo @14 PCD70 M4
V2: Servo @14 PCD70 M5

R: Right angle steering deceleration
P: Attached planetary reducer

200-~-400W AC servo motor for each brand

T1: Stepper @8 PCD66.67,M4
T2: Stepper @8 PCD70,M4
T3: Stepper @10 PCD70,M4

60 stepper motor for each brand

Model ZK130 ZK130R ZK130P
Bearing of rotate table Tapered roller bearing

Allowable torque (N.m) 45

Precision lifetime 20000HTrs

Allowable speed (rpm) 200(Plate)

Ratio 10 20,30 30,40,50
Repeated accuracy(arc-sec) <10 <20 <60
Positioning accuracy(arc—-min) <1 <1 <2
Parallelism of rotate plate(mm) <0.02

Coaxiality of rotate plate(mm) <0.015

Protection Class IP40

P.S: Circumferential unit: 1 rpm=360°

1° =60'(arc—min) 1'=60"(arc—sec)

Circumferential error conversion linear error:Disc diameter x 3.14159 + (360° x 60' x 60")The value of backlash

Positioning Accuracy Examination

The accuracy of this specification is tested by this ratio

o!at ng amplitude of Plate
|

<0.005mm

-

|
Concentric examinafion of plate
4

<0.015mm

s

Paral e ism belween the plale and the base
|

<0.02mm

~ td

ek

Positioning precision radius of any point

of outer diameter 60mm < 1min

INOTEK

300mm |

|

— 4

Precision radius of repeated positioning
60mm =< 10sec

Radius arm 300mm

When the force gravity at 15kg
The outer edge of ZK130

was measured <0.01mm

Dimensions

Unit:mm

ZK 1 30 H(‘;\_se;l-f ;é-;t;m;I;d*m‘;t;f-;vi;;al.;c;\r:écting seat)

162 )
65
1 15 | #63 x 2.5dp o 6395
wr = 2120800 ' 12_, 63 53
oz S .
| & 8
7 | ! ! & | ey
) g&% . "8 | oj®
© | ) | |
| 1 = I 1 [l | [ @ Inupt shafte14x27dp
N o~ ! o 98.95 ! & b 8
19 92\ \ \\ 4-2105 xw7‘:'1p x265) ﬂ S NG
2—2;‘:2)(_ ?(E),J:)";Jln | Motor flange 250 A L :A—Dhtllosr;n?(l)jggng hole
6-M5 x 10dp TAP P.C.D. 2105 TAP P.C.D. 270
ZK 1 30 R (Right angle steering 1:20) cass
53 53
.r-‘—
& | { @ Ny @ f
@ S Kl
190.31
162 = 2120800 f\ KN 8| g
= 283 x 2.5dp = kj &Jﬁ ki
3 - @
© & "\‘/S“ l r'[ﬂ ° 3
] ga & [+ !
© g
| B
f o 1 I Motor flange 250
6 o 2 i
J o == - 8 3] 60
8 1 e
! ©ZR60 ¢ /
\ £ 4 ! Right angle 8 i | o
\ \ \¥ ‘Di R reducer O i j @
4-210.5 x 7dp x 26.5 > > b 4
18 \92 2-g5 pin HCPX 1 .y Inupt shaft 214
\ ————— 225 x 10dp pin 91 = ==
—5=MEx g TEPIPIOIBE SIS 125.31 Motor mounting hole
4-MS5 x 10dp TAP

7K 130P [T oo uivipbomiriutoyyirt

[a

| 283 x 2.5dp

s
\
%J

Jar— 1

19 92\ \

2-25 x 10dp pin

6-M5 x 10dp TAP P.C.D. 2105

. 2120 —0.02 ,

S ]
‘\\- 4-2105x7dpx265 B
2-g5 pin |

63.95
249 r12 53 53
1 N
| i J t"é\ — 8!
bl | L !
i N AR
l ] Ol ~
! EI @ \J kk—/ -1 | Inuptshaft g14
| 80 gghl angle ,k_.‘ /.J_ w1
s | [ oW |
© } Motor flange 50 — _2"_",&‘;’;"?833"9 WLl

% Please provide the size of the motor flange when ordering
P.S: Origin Sensor specification (selection) OMRON EE-SX672

TAP P.C.D. 270
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Model Identification | .
ZK 200—— R —— 10 — V2 ZK200 Dy

| | | | | =
100 = fioiE Motor flange 270
Hollow Rotating Series  Specifications Optional Ratio Motor Weight: 11.5kg L = 2190380 y itz [ e 85
(@/ @¥ 240 @ nlx PN
e Dy
. . . V1: Servo @19 PCD90 M5 T1: Stepper @14 PCD98.4, M5 /‘ , ’ - | s
R: Right angle steering deceleration I 1 E E ~
P: Attached planetary reducer V2: Servo @19 PCD90 M6 @D ‘g_ g § | | " v a © AN r?ﬁ % &
8 g 2|8
750W AC servo motor for each brand 86 stepper motor for each brand 8 k\ﬂ Y ?_* ! 3i m i L/ \M | et
| | ! ) . o
NS 7 VA B | . )] &
S .f. t. 30 14(‘)\\ \\—4417x9';dipxz11 ! "E' = a é}
peCI |Ca IO n 2-28 pin . Motor mounting hole / L Motor mounting hole
2-g5 x 10dp pin 4-M6 x 15dp ' 4-M6 x 15dp
6-M8 x 12dp TAP P.C.D. 2170 TAP P.C.D. 2105 TAP P.C.D. 290
Model ZK200 ZK200R ZK200P
Bearing of rotate table Tapered roller bearing
Allowable torque (N.m) 80 ZK 200 R ( Right angle steering 1:20) 102
18 82 82
Precision lifetime 20000Hrs o lJ ;
= @ 2
Allowable speed (rpm) 200(Plate) o //’f\\
- 255 2825 N\ f“ o
Ratio 10 20,30 30,40,50 100 B0e g g
. . ST KR
Repeated accuracy(arc-sec) <10 <20 <60 e e dp } L
@/ﬁ - gl of [ | o\, 4, :
Positioning accuracy(arc—min) <1 <1 <2 18 — =
/ ﬁm g o oo | Motor mounting hole
F Lol |al 4-M6 x 15dp TAP P.C.D. 290
Parallelism of rotate plate(mm) <0.02 \ ‘\\kfj U 5|4
~ g i
Coaxiality of rotate plate(mm) <0.015 é\& - = ZR90 S 90
X L5 Right angle v,
Protection Class IP40 30 14& \L \\—2 4817 x9.50px ot 8 | _ redt:: Iﬁf/ﬁ‘\ \
2-¢5 x 10dp pin 825 = 1 I ®
P.S: Circumferential unit: 1 rpm=360° 1° =60'(arc—-min) 1'=60"(arc-sec) 8- MSpaiadp TARE.G.D.BIT0 - = 651 Y inupt shaft 519

Circumferential error conversion linear error:Disc diameter x 3.14159 + (360° x 60' x 60")The value of backlash —

— Motor mounting hole

Positioning Accuracy Examination HOX TR TARROD. P18

The accuracy of this specification is tested by this ratio

4 ZK 200 P (Attached planetary reducer ratio 30,40,50 )
Rolating amplitude of Plate . Paral eism between the plate and the base

<0.005mm <0.015mm <0.02mm 255
100 - 1025 Motor flange 270
o -0.02 [
4 i 7 % LD L - a4t 8_ 62 B2 _ 65
— \ — e [ /;" e\ ol 17T TN
/ = & R %.‘ 8
7 : g PN
\CDJ ER g LF T Oy ) 8 (g
8 \- " N ik
L 300mm 1| - @& B 157.5 " . Y | Inupt shaft 419
N 5 |9° | . & B
~ Right angle N .
30 14;\ \ \\—441 7x95dpxell o | 7 L [ ,
X 2-28 pin b Motor mounting hole / Motor mounting hole
[ | \_ 2-g5 x 10dp pin ] © [ 4-M6 x 15dp 4-M6 x 15dp
6-M8 x 12dp TAP P.C.D. 2170 1 TAP P.C.D. 105 TAP P.C.D. 290
| . ; .
% Please provide the size of the motor flange when ordering
Positioning precision radius of any point Precision radius of repeated positioning fF!adius arm 300mm P.S: Origin Sensor specification (selection) OMRON EE-SX672
of outer diameter 100mm=< 1min When the force gravity at 15kg
AT Deaa The outer edge of ZK200
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Model Identification . Dimensions  unitmm
ZK 275 — R —— 10 — V2 VTl < escombid motor vith aconnecting sea)

255
| | | | 100 5190 002 Motor flange 870
: ; P f : g | 4-217 x 9.5dp x 11 e 1 102.5 %
Hollow Rotating Series  Specifications Optional Ratio Motor Weight:16kg i 18 / :
'\r@$ \?

f\\w ; — Gy 14 ]
e romagesemng o | V1300 SIIEIONE |11 tppor 14 PEDBRS, WS [ (\ ’ S
> U
N

o5 18 _ 2 82, | |85

18

92

82

(B

130
186
200

157
50.5

200

750W AC servo motor for each brand 86 stepper motor for each brand

Inupt shaftg19

&

. @ LI b=l | 1575 = }
~ 1 4
140\ 2-28 pin

&
Ly 4] L] \\_ +
S p e C I f I Cat I O n 2 525 x 10dp pin Motor mounting hole J L Motor mounting hole

-
82

100
;e%//'

n
w0

18

b A e
Model ZK275 ZK275R ZK275P
Bearing of rotate table Tapered roller bearing e N
Allowable torque (N.m) 80 ZK 275R (Right angle steering 1:20) -
) 8
Precision lifetime 20000Hrs - “J T ?
- N @ 8
Allowable speed (rpm) 200( Plate) 3
Ratio 10 20,30 30,40,50 e T 2525 () @ 8 &
’ ’ —M8 X .C.D. r ) ! o
_asl/ [ 4#17x95dp x 211 =$ i g k/ U
Repeated accuracy(arc—sec) <10 <20 <60 “i e /A W i | == j m{
1 N & 9
Positioning accuracy(arc—min) <1 =<1 <2 ﬁ/f-x\ | mEryE ¥ :
P i ET 888 ) St Motor mounting hole
arallelism of rotate plate(mm) <0.02 | | :y vl ? 4-M6 x 15dp TAP P.C.D. 280
=] 1 = 3 157.5
Coaxiality of rotate plate(mm) <0.015 T 1 f g e o
Protection Class IP40 = o\ o S N K g e : g 'ﬁ
1/
i [ '8
P.S: Circumferential unit: 1 rpm=360° 1° =60'(arc-min) 1'=60"(arc-sec) ' 125 \ Y .
Circumferential error conversion linear error:Disc diameter x 3.14159 = (360° x 60' x 60")The value of backlash < 1825 = et e
Motor flangeﬂ70
g . . N '~ Motor mounting hole
Positioning Accuracy Examination Ve to0n TAP F.C.. 5105
The accuracy of this specification is tested by this ratio
I | _ n o A L g il o e S e N, i S s g, el e il i o o
Rotating amplitude of Plate Concentric examination of plate Paral e ism between the plate end the base ZK 27 5 P .
; ( Attached planetary reducer ratio 30,40,50)
<0.005mm <0.015mm <0.02mm
P> ? -~ -~ 255 o100Bee
v 100 , I . | 1025 Motor flange 270
h \_ d J = ,\?/5._ '_/— idiiancie | ~5 18_ a2 82 ; 65
I Z R TR s
17 e 2 1B | b | AN
L 300mm | \Q & J =er B! ‘ : 88
| 8 K v ﬂi 1575 o \/ M Inupt shaft 19
@& 8/ I ‘1 wrase| a = 8
I ] 30 140\\— \—::Zg siqodp pin :- = - Motor mounting holeJL Motor mounting hole
6-M8x 120p TAP P.C.D. o170 | : TAP P.C.D. 105 TAP PG, 990

% Please provide the size of the motor flange when ordering

Positioning precision radius of any point Precision radius of repeated positioning Radius arm 300mm P.S: Origin Sensor specification (selection) OMRON EE-SX672
of outer diameter 100mm =< 1min 100mm<10 When the force gravity at 30kg
MM = TYEEC The outer edge of ZK275
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