aerospace
climate control
electromechanical
filtration

fluid & gas handling
hydraulics
pneumatics
process control
sealing & shielding

2|L]0{ 2 E{ (Linear Motors)

I-Force Ironless and Ironcore Series
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I-Force Ironless Motors &4 ApQt

Model
Page

Cross Section - H x W mm (in)

15

S
=T

Continuous Force - N (Ibs)
Peak Force - N (Ibs)

Maximum Track Length - mm (in)

Modular
Single Piece

Cooling

Digital Hall Effect Devices

gt i OfLE},
0|

JIsEMsH &

S/l RLISZE AEsIL AUSHCL

E{5t I-beam HEll= HAHEY Ij7|X| 122 Sofl 1* ==
7|1Z9] Ironless 2E{ AA ghAlof H|s 4

NS SN

AKD-Z15 110 210 310 410 610
6 8 12 16 20 24
51 x 14 50 x 21 57.1x31.7 86.4x343 1143x50.8 191x64.7
(2.01 x 0.55) (2.05x0.82) (2.25x 1.25) (3.40x 1.35) (4.50 x 2.00) (7.50 x 2.50)
12 (2.7) 44 (10) 104.5 (24.8) 262 (58) 878 (197) 1614 (363)
421 (9.5) 200 (45) 494 (110) 1170 (263) 3928 (883) 7261 (1632)
Unlimited Unlimited Unlimited Unlimited Unlimited Unlimited
N/A 914 (36) 1219 (48) 1676 (66) 1829 (72) N/A
Internal Internal Internal
Internal , , . . , ,
air coolin air cooling air cooling air cooling
= = A 9 manifold or  manifold or manifold or
manifold L . L . L )
. liquid cooling liquid cooling liquid cooling
available : . .
available available available
None None, None, None, None, None,
Imbedded Imbedded Imbedded Imbedded Imbedded



AKD-Z15 smallest Ironless motor

-

Performance”
Model Units AKD-Z15
Peak Force N (Ib) 421
Continuous Force 2 N (Ib) 12.0
Peak Power W 190
Continuous Power W 15.3

T AlAE O EAIE T2t E2 AL0|9] 35 RA[0] 7| =BtLIC,

1) 6% FE| AOIZ23} 1 X XZAIZHS J|E L2 st= A/Cf &lat MF Lt

2) 3 AN 2E0f 7| =3 LAl Bln MRE 80T} FH 2 2002 FA|Z|H, SLst 37|19 £ T wAHR|LCH MR &a dEfol7L A2 25
25 dEfY o 7= 23} H|Z0| 70% 0[5t2 M3 HEIE ALERL T

Electrical
Model Units AKD-Z15
Winding Series/Parallel S
A pk sine 6.92
Peak Current RMS 4.90
. A piksine 1.97
Continuous Current RMS 1.40
Force Constant N/A peak 6.10
Back EMF V/m/s 7.35
Resistance @ 25°C (phase-to-phase) ohms 4,24
Inductance (phase-to-phase) mH 0.65
Electrical Time Constant ms 0.19
Motor Constant N/W 3.1
Terminal Voltage (max.) VDC 60
*
Thermal
Model Units AKD-Z15
Thermal Resistance Wind-Amb "  °C/W 3.2
Thermal Time Constant (min.) 2 0.83
Maximum Winding Temperature °C 100

1) & XE2 Mo otEg AN 2 A59] S(YM)o|H, HEMo= SHEL|CE
2) @ AZh &2 28 257t B T T2 H3t £ 2|F 4re] 63%0l =2 shs ol Zals Al alu

Mechanical

Model Units AKD-Z15
Coil Weight kg (Ib) 0.036
Coil Length mm (in) 442
Attractive Force N (Ibf) 0
Electrical Cycle Length 1 mm (in) 21.6
Magnet Track Weight Kg/m 2.83
Magnet Track Weight ka/pcs 0.22

1) Electrical Cycle Length= M7|& &5t 7|2 360° 2&517| 2ls 20| 0|Sslof 5l= 7Ha2|E LiEfH,

6



Dimensions - mm
Motor Coil (Order number is AKD-Z15)

Mounting Taps
& 3-M3 DP7.5

8.5

u vow FG
ol o
o iom= :
7
7.75 18.5 8
detail A : Power Cable Wire
L 44.2 10,
18.5 ‘ | Mounting Taps 18.5
T 3 28 3-M3 DP3.5 © A
_ ! = _
©, . r‘f
7’\[ % } Cable (AWG22, 4C)
Length : 450mm )
o
© 0.4(Clearance) 0.4 (airgap) o
s
0.4 (airgap)
3.2
14 Directions of the moving coil when
commutated in order of U, V and W-phase
Magnet Track (Order number is AKD-Z15-064MN)
| | | | | | 1 1
14
64.8 L4
I
~
o
<
12NV BB i
© JANZ \N2ANS
16.8 2- ®4.3 Mounting Holes
: C/B @7.5 DP3.4(Both Sides)
15.9 33
. +0.04
293,002

2~ 0 57
== H7| g
Motor Coil

AKD - Z15

Magnet Track

AKD - Z15 - 064MN



I-Force Ironless 110 A|2|=

Performance

Model Units 110-1 110-2
Peak Force " N (Ib) 108.5 (24.4) 202.5 (45.5)
Continuous Force 2 N (Ib) 24.5 (5.5) 45.4 (10.2)
Peak Power W 938 1641
Continuous Power W 47 82

1) Z|o L Szl R2H 2 5% AFZE (duty cycle) 2! X[ A|ZH1EE 7RO MEE!
2) i Y ol B2 3 AN 2271100 CE [A|Z| 1 s MEE 7|E22 MEE,

Electrical

Model Units 110-1 110-2
Winding Series/Parallel/Triple S P S P T
Peak C t A Pksine 15.9 31.8 14.8 29.6 44 4
eak urren RMS 11.2 225 10.4 20.9 31.4
Continuous Current A plsine e e o e ehe
RMS 2.5 5.1 2.3 47 71
N/A peak 6.8 3.4 13.7 6.8 4.6
1)
HoEsitostan Ib/A peak 15 0.8 3.1 15 1.0
V/m/s 7.9 3.9 15,7 7.9 5.2
2) . . . . .
Back EMF Viin/s 0.20 0.10 0.40 0.20 0.13
Resistance @ 25°C
e e & ohms 3.8 0.95 7.6 1.9 0.84
Inductance (phase-to-phase) 4 mH 1.0 0.3 2.0 0.5 0.2
Electrical Time Constant ms 0.3 0.3 0.3 0.3 0.3
N/AW 3.56 3.56 5.02 5.02 5.02
6) . . . . .
el (ST 21T lo/AW 0.80 0.80 113 113 113
Terminal Voltage (max.) 7 VDC 330 330 330 330 330

1) & M= 1719 RE 2|ERE £5H1.0 amp X CHE 27H2| 2|ERE £510.5 ampol| QJsl A E|= |0 Met2d S LIERHD, EE5H 07[0f| A 247|X2
(V/in/Z) * 7.665 = & &= (Io/amp).

2) A7|ME2 2F SO0l 0|SsHe St 2719] 2E 2|=E AlojollM EX |0, O 242 MMEl Aleluto] 0-T| 3 EE JNES LIEHY,

3) Mgt 25T =7A5to| HE AME0l| ZE{S 1S AEfolM 27H2| 2E{ 2|=8 Alo|oA] SN E|H, 227} 100C2! ER0E Ne=ol| 1.2955 Zl
= (75C A58 * 0.393%/C).

4) QIHE A= TEE X7 | /X[SIEE ZH S MEf0|M 1 KHzE X Esto] SHE.

5) ™7™ Al™ == STEP HMeto| 210t &l &, MRJ| 2|5 7 S 49| 63%0 =% 5t= AlZH &l

6) DEIASE 28 ZMHE XERE, A0) S5 25 ZH0A SASE RE XME HSZOE L 2.

7)

nrtel SEI|E AlZsIX| s 20llE M= STl 2 Eolet| vzt

Thermal®

Model Units 110-1 110-2
Thermal Resistance Wind-Amb "  °C/W 1.59 0.92
Thermal Time Constant (min.) 2 3.2 3.2
Maximum Winding Temperature °C 100 100

* m71o| 2[L|of Alo|d AZEL0S ALZ5to] SF BN Z2ialoA o Y& T 2EE olE JKsE
1) € NY=E 48 1Y S SO ZYE 2F T AE & AMR U (MM) 2= 57} Zhs LER,
2) 2= Al STEP 97t Q7L El & : e gt



Mechanical

Model

Coil Weight

Coil Length
Attractive Force

Electrical Pitch Length "
1) Electrical Pitch Length= ZX7|&

=2

Wiring Options

Units
kg (Ib)
mm (in)
N (Ibf)
mm (in)

110-1
0.12 (0.27)
81.3 (3.20)

0
60.96 (2.40)

=8 F7|E 360° A=5t7| f/s Z20| 0|SsHol Ske HHEIE LIEHH.

110-2
0.22 (0.48)
142.2 (5.60)

0
60.96 (2.40)

wDOo WD3 HY ALY
WYE wound with Thermostat DeDI‘ta‘twlo'L_J{nﬁ ‘é’#h '{I’I\Jerr\jostat
Digital Hall Effect Devices %.a | aC ble'CTHli\;Iges
Single Cable: THF10 ingle Lable: )
Hall Effect Devices Red,/Yell Hall Effect Devices
Hall B HED Power S trical R 6 Ae ow HED Power Symmetrical Response
c Blue B w P v e Black(+) |45 to 24 VDC Operation
Orange/ Yellow @ Brown / Yellow Black(+) dper? Collector Op:t:mo Open Collector Output
’ 1o+ Continuous 15 mA HallA HallC White(gnd) loyr Continuous 15 mA
White(gnd) | 0UT Green @ @Yellow
Hall C Thermostat(NC) Thermostat(NC)
Hana K Yellow Opens at 90°C +5°C Opens at 90°C +5°C
Green Yellow(+ c B /—Grey(+)
/T *) Orange/ Yellow M Brown / Yellow
A Hall B L Violet(-)
Orange(-) Blue
Red/ Yellow G /Yell
_——Green/Yellow _———reen/yellow
Delta wound with Thermistor
Digital Hall Effect Devices
Delta wound with Thermistor Single Cable: THF10
Single Cable: THF08 Hall Effect Devices
HED Power Symmetrical Response
Red/ Yellow Black(+) 4.5 to 24 VDC Operation
Orange A |OperE:Collector O1ustpu;\
Thermistor Omega 44004 p oyt Continuous 15 m,
N %2.2 KGhms Resistance @ 25°C HallA HallC "(‘;’:‘;‘ye(g”d)
Yell
Red/Yellow), Blue/Yellow elow Green @ @Yelluw Thermistor Omega 44004
% =A+B(LOG,R) + C(LOG,R)® 2.2 kOhms Resistance @ 25°C
Violet
Where T = °Kelvin; R = Resistance; A, B, C = fitting constants 4
A=1.4626 E-3 B=2.4024 E-4 C=8.0353 -8 ¢ M B < =A+B(LOGR) + C(LOG,R)’
Orange/ Yellow Brown / Yell Where T = °Kelvin; R = Reistance; A, B, C = fitting constants
Black/Yellogv nge!l‘lellow ——Green/Yellow 8 Hall 3 SOV A=14626E-3 B=2.4024E4 C=8.0353 -8
Brown/Yellow White/ Yellow =
_—Green/Yellow
Delta wound with Thermostat
Single Cable: THF08
A
Red/ Yellow | Blue/Yellow Thermostat(NC)
Opens at 90°C +5°C
/—Yellow(+)
I— Orange(-)
Black /Yellow Violet/Yellow _—— Green/Yellow
C B -
Brown /Yellow White/ Yellow




I-Force Ironless 110 A|2|=

Magnet Track Dimensions

110xxM Modular - mm (in)

11007M 11009M

20.828 Qty "N" Holes

p _I._.I . Qty "N" Holes Qty "N" Holes Clearance for M3 or #6-32
(0.820) (?,Osgg) Clearance for M3 or #6-32 M4-0.7 x 0.290 Socket Head Screw

10.54 (0.415) Socket Head Screw
I

52.07 1.016 3.81
(2.050) (0.040) (0.150)

1 e I o -m—mmw

1001‘1704 60.96 (2.400) 60.96 (2.400) 60.96 (2 400) Assermbly Holes
20.828 0410 15.25(0.600)" _.| 30.48 Typical Typlcal Typical Y
(0.820) 4572 _| (1-200) 0.254 (0.010) Clearance
(1.800) 182.88 243.84
(7.200) T (9.600)
110xxM
DEY

Incremental Length - mm (in) 60.96 (2.4)

Minimum Length - mm (in) 121.92 (4.8)

Maximum Length - mm (in

. eng (in) 914.40 (36)
(for single piece)
Weight - kg/m (Ibs/ft) 3.89 (2.66)

Weight - kg/pcs (Ibs/ft)

11007M % 11009M Zolol 2 E

Length (L)*

sk A
E=l X3 ot
EM FHEATE £ US.

11007M - 0.71 (1.56) / 11009M - 0.94 (2.07)

11007M
1

WO = NN WO - NWOoO - NWwWwWOo - DNNwo-—=nNnOo

Quantity
11009M

o

A O O A WO D ONDONM-—=2ON—=ON—- O —



5013
#6-32 Thru (Qty “N” Holes)

i —
——0.000

—0.820

.

M

Motor Coil Dimensions

0.820

______ i

0100 A |l a

B
L
Dimensions (in)
A B

2.40

oIx| Etelol of3t B
AR IR A (A)
/ #4-40 x 0.30 (Qty “N” Holes)
[ﬂ e e j 0.745
o £ ===0.075_ 599
—{ A |-_
—a
C 1
L 1
Coil Dimensions (in) Coil
Size/Mounting Size/Mounting
Code L N A B C Code L N
110-1A 3.20 4 0.50 2.70 = 110-1B 3.20 2 0.80
110-2A 5.60 6 0.50 280 5.10 110-2B 5.60 2 0.80 4.80
OjEf 71&0] o3 & &4
AR IR A M) S0 T Al (N)
M3-0.5 x 7.5 (Qty “N” Holes) M3-0.5 Thru (Qty “N” Holes)
I:: Z J E -3 =~ 189 20.8 :I:ﬁ/7 IImI:— 20.8
= == 19 4 = = g,
—~ A ‘ 25 of— | a |
B B i
c i L
L
Dimensions (mm) Coil Dimensions (mm)
Size/Mounting
B C Code L N A B
= 110-1N 81.3 2 20.3 60.9
110-2N 142.2 2 20.3 121.9

N A
12.7 68.6
711 129,65

Coil
Size/Mounting
Code L
81.3 4

1422 6 12.7

110-1M
110-2M
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I-Force Ironless 210 A|2|=

Performance
Model Units
Peak Force " N (Ib)
Continuous Force 2 N (Ib)
Peak Power W
Continuous Power W

1) Z|CH L SxY =222 5% AFRE (duty cycle) L K| AJZH 1%

2) o1z % 31| §224S 22 AH 27} 100 0F FAEI2 2

Electrical

Model Units
Winding Series/Parallel/Triple
A pk sine
Peak Current RMS
) A pk sine
Continuous Current RMS
N/A peak

1)
Force Constant Ib/A peak
V/m/s
2)
Back EMF V/in/s
Resistance @ 25°C (phase-to-phase) ® ohms
Inductance (phase-to-phase) 4 mH
Electrical Time Constant 9 ms
N/AW
6)

Motor Constant lo/NW
Terminal Voltage (max.) ? VDC

1) & 4= 1719 2B 2|=E2E S8 1.0 amp X CHE 271 2] 2|=5E S5t 0.5 ampo]| 2fsH 4

(V/|n/7<) 7.665 = 8l A== (Ib/amp).
2) A7|MH2 AW KoM o|Sshz S¢t 2749 2 2=

210-1

210-2

137.0 (30.8) 255.8 (57.5)
30.7 (6.9) 57.4 (12.9)

905
45

== =
x27|z0=

210-1

S P

12.6 25.2
8.9 17.8

28 56
1.9 3.9

10.9 5.4
25 1.2

126 6.3
0.32 0.16

59 15
24 06
04 04

454 454
1.02 1.02

330 330

1583
79

==|

= |I_ I_ =. _
= HEIE JIESZ MEE.

210-2
T S P T

37.8 11.8 23.6 35.4
26,7 83 16.7 25.0

84 26 52 78
59 1.8 37 55

36 218 109 7.3
08 49 25 16

42 252 126 8.4
0.11 0.64 0.32 0.21

0.7 11,8 3.0 1.3
03 48 12 05
04 04 04 04

454 6.45 6.45 6.45
1.02 1.45 1.45 1.45

330 330 330 330

2 AtojoilM ZH |0y, O 22 MYE Ateluol 0-x|3

37

84.1 (18.9)

S

11.5
8.1

2.6
1.8

32,7
7.4

37.8
0.96

17.7
7.2
0.4

7.87
1.77

330

MYel= =|o) M

210-3 210-4

5.0 (84.3) 494.2 (111.1)

2261 2940
113 147

210-3 210-4

P T s P

23.0 345 11.3 22,6
16.3 244 8.0 16.0

52 78 25 50
3.7 55 18 35

16.4 109 43.6 21.8
3.7 25 98 49

18.9 126 50.4 252
0.48 0.32 1.28 0.64

44 20 236 59
1.8 08 96 24
04 04 04 04

7.87 7.87 9.12 9.12
1.77 1,77 2.05 2.05

330 330 330 330

110.3 (24.8)

T

33.9
23.9

7.5
5.3

14.5
3.3

16.8
0.43

2.6
1.1
0.4

9.12
2.05

330

LIERHOY, EE3F 017 |0lA 47|

3) XMgh2 25T Z7iste| WEt AMRo| ZES A éiEH(HIH 2719] HE| 2|=& Ato]oi|A] é’g | 4 =27} 1001 °._| 75‘—?—01|E XS0l 1.2052 T

Z (75T A42 *0.8393%/C).

4) IHBIAE FEE AP |FL /RISI=E ZFEH AEHOIM 1 KHzE X 85t0] ST E

5) ™7™ A4 STEP HMeto| oot &l &, MZ7t 215 ©F S 44 63%0f EE* Bh= AlZH

6) ZE{ M= S22 SWo5l= X HE, 20 & SE T BASE DB M3 HZ2OR L g,

7) TFlel TE7|E ALE5IR| ghe AR0il= M= STl 2N 2olsly| vigth

Thermal*
Model Units 210-1 210-2
Thermal Resistance Wind-Amb " °C/W 1.67 0.94
Thermal Time Constant (min.) 2 4.3 4.3
Maximum Winding Temperature °C 100 100

* ke 2lL|of AlO|A AZEQ oS ALSsto] EF B Z2ntloM o Hatst A REE oS JISE.

1) 9 NEos A 1N g Sall Z2XE A8 ME ofE & ANE U (UM) 2 "7+ WS LIEHA,

2) 2 Al™4= STEP THeJ7} Q17t &l 2, 227t 25 2 SE 242 63%00 =2 5h= AlZh 2l

12

210-3 210-4
0.66 0.51
4.3 4.3
100 100



Mechanical

Model

Coil Weight

Coil Length
Attractive Force

Electrical Pitch Length "
1) Electrical Pitch Length= M7| & &+t

=

Wiring Options

F71E 360°

Units 210-1 210-2 210-3
kg (lb)  0.16 (0.35) 0.27 (0.60) 0.39 (0.86)
mm (in)  81.3(3.20) 142.2 (5.60) 203.2 (8.00)
N (Ibf) 0 0 0

mm (in)  60.96 (2.40) 60.96 (2.40) 60.96 (2.40)

40
2t=Zst7| 2ol 2ol o|SsHol st= 72l E LiEF-.

210-4
0.51 (1.12)
264.2 (10.4)

0
60.96 (2.40)

Delta wound with Thermistor
Digital Hall Effect Devices
Delta wound with Thermistor Single Cable: THF10
Single Cable: THFO8 Hall Effect Devices
HED Power Symmetrical Response
Red/ Yellow Black(+) 4.5 to 24 VDC Operation
Orange A IOpenCCollector Outpu/t\
@ Thermistor Omega 44004 i oy Continuous 15 m,
A 2.2 kOhms Resistance @ 25°C Hall A Hall C V(;/?:;(gnd)
Yello
Red/Yellow | Blue/Yellow w Green @ Yellow Thermistor Omega 44004
% =A+B(LOG.R) + C(LOGR)® 2.2 kOhms Resistance @ 25°C
Violet
Where T = °Kelvin; R = Resistance; A, B, C = fitting constants ;
A=1.4626 E-3 B=2.4024E-4 C=8.0353.-8 o M B < =A+B(LOG,R) + C(LOG R)*
Orange,/ Yellow Brown / Yell Where T = °Kelvin; R = Reistance; A, B, C = fitting constants
Black /Yellow Violet/Yellow Green/Yellow e alB SO A=14626E-3 B-24024E4 C=8.0353 .8
C B —I:= lue
Brown/Yellow White/ Yellow
_—Green/Yellow
WD2 WD7 2T Ar
. Delta wound with Thermostat
Delta wound with Thermostat Digital Hall Effect Devices
" . . Thermostat
Slngle Cable: THF08 Dual Cables: THF06 and THF08 (Normally Closed)
Opens at 90°C +5°C
ed/Yellow Blue/ Yellow Thermostat(NC) A d — Orange (+)
Opens at 90°C +5°C Red/Yellow , Blue/Yellow Yellow (-)
+
/ Yellow(+) Hall A Hall C
Green Brown Hall Effect Devices
Orange(-) HED Power Symmetrical Response
K SJ:Ctk ((:3) " 4.5t0 24 VDC power
ite (Gn Open Collector Output
Black /' Yellow V'oletIYellow = Green/Yellow BIack/Yellow V|o|ellYellow loor 15 MA continuous
Brown/Yellow White/ Ye]low Brown /Yenow M Whlte/Yellow = Green/Yellow
Blue

Delta wound with Thermostat
Digital Hall Effect Devices
Single Cable: THF10
Hall Effect Devices
Red/AYelIow HED Power Symmetrical Response
+ 4.5 to 24 VDC Operation
Black(+)
Open Collector Output
Hall A Hall C hite(gnd loyr Continuous 15 mA
Green @ @ Yellow (gnd)
Thermostat(NC)
Opens at 90°C +5°C
c B /——Grey(+)
Orange/ Yellow Hmﬂa Brown / Yellow
Bai{le L Violet(-)

__l_—Green/YeIIow

13



I-Force Ironless 210 A|2|=

Magnet Track Dimensio

210xxM Modular - mm (in)

ns

21007M

Qty “N” Holes

Clearance for M4 or #8-32
/ Socket Head Screw

i 21009M
Qty “N” Holes

Clearance for M4 or #8-32
: Socket Head Screw Assembly Holes

Qty “N” Holes

[ M5-0.8 x 0.30

30.48
(1.200)
9.525 (0.375)
f T
57.15 46.99
(2.250) 1.27 (1.850) 4 445
(0.050) ©0.175)
Clearance

Or O
- 60.96
(2.400)

15.875:1——{ 60.96
0625 | 3175 L 15.247(0.500)/_—. . . (2.400) (2.400)
(1.250) (1.200) Typical Typical Typical
le— 45.72 0.254 (0.010) Clearance
(1.800)
182.88 243.84
(7-200) T (9.600)

Incremental Length — mm (in)
Minimum Length - mm (in)

Maximum Length - mm (in)
(for single piece)

Weight - kg/m (Ibs/ft)
Weight — kg/pcs (Ibs/ft)

21007M % 21009M Zi0Joll IHE E3 X3} 4

Length (L)*

mm in
182.9 7.2
243.8 9.6
365.8 14.4
426.7 16.8
487.7 19.2
548.6 21.6
609.6 24.0
670.6 26.4
731.5 28.8
792.5 31.2
853.4 33.6
914.4 36.0
975.4 38.4
1036.3 40.8
1097.3 43.2
1158.2 45.6
1219.2 48.0

14

210xxM
Modular

60.96 (2.4)
121.92 (4.8)

1219.2 (48)

8.22 (5.50)
21007M - 1,50 (3.30) / 21009M - 1.99 (4.38)

at
Quantity
21007M 21009M
1 0
0 1
2 0
1 1
0 2
3 0
2 1
1 2
0 3
3 1
2 2
1 3
0 4
3 2
2 3
1 4
0 5
g U=



Motor Coil Dimensions

M5 Z& Al (A)

#6-32 x 0.25 (Qty 5 Holes)

1.200

A @—— 1.050
ﬁ_________x _______ 5—1— 0.150
0.000

1.200

0.000

i
#10-32x 0.175 83 '_A_‘l ‘
B (Qty “N” Holes) s B
¢ C 1
L L
Coil Dimensions (in) Coil Dimensions (in)
Size/Mounting Size/Mounting
Code L A B (] Code L N A B (]
210-1A 3.20 0.50 1.60 2.70 210-1B 3.20 2 1.950 2.950 =
210-2A 5.60 0.50 2.80 5.10 210-2B 5.60 2 1.625 3.975 =
210-3A 8.00 0.50 4.00 7.50 210-3B 8.00 3 2,438 4,000 5,562
210-4A 10.40 0.50 5.20 9.90 210-4B 10.40 3 2,600 5.200 7.800
Olef 7|Eoll ofEt &5 54
AR IR A (M) &0l D3 Al (N)
/— M3 - 0.5 x 6 (Qty 5 Holes)
(¥ & ______ =% @O 305
! @ ., =0 o — T
— A = |
B M5-0.8x4.4 :g ‘_A_—I
(Qty “N” Holes) B
C
C 1
L
L
Coil Dimensions (mm) Coil Dimensions (mm)
Size/Mounting Size/Mounting
Code L A B (o3 Code L N A B (o]
210-1M 81.3 12.7 40.6 68.6 210-1N 81.3 2 495 749 =
210-2M 142.2 12.7 711 129.5 210-2N 1422 2 413 101.0 =
210-3M 203.2 12.7 101.6 190.5 210-3N 203.2 3 619 1016 1413
210-4M 264.2 12.7 132.1 2515 210-4N 264.2 3 66.0 132.1 198.1
210 Air Cooling(AC) Option
18 20 THF FLEX CABLE
—
1.07
Y 3 F
AIR INLET—/ _! 30
1/16" HOSE FITTING .
AIR OUTLETS

15



I-Force Ironless 310 A|2|=

Performance
Model Units 310-1 310-2 310-3 310-4 310-5 310-6
218.9 409.3 600.0 790.0 980.0 1170.0
. b , , ; L ,
ezl Nb)  (499) (92.00  (135.1) (177.2)  (220.3)  (263.2)
. 49.0 91.6 133.9 176.2 219.3 262.0
- | . ! : L .
Continuous Force N (Ib) (11.0) (20.6) (30.1) (39.6) (49.3) (58.9)
Peak Power W 1077 1885 2693 3500 4308 5116
Continuous Power w 54 94 135 179 215 256
1) Z|oi L SxH 28212 5% ALZE (duty cycle) X XS AIZH1EE 7|82 = MEEL
2) ¢i&s U XY A2 FY M 271100 CE KT Y= AEHE J|FoZ MEE
Electrical
Model Units 310-1 310-2 310-3 310-4 310-5 310-6
Winding Series/Parallel/Tiple S P 8§ P T S P T S P T S P T S8 P T
Peak Current APksine 461 399 150 300 450 147 294 441 145 290 435 144 288 432 143 286 429
RMS 114 228 106 212 318 104 208 312 103 205 308 102 204 305 101 202 303
Continuous Apksine 36 72 34 68 102 33 66 99 32 64 96 32 64 96 32 64 96
Current RMS 25 51 24 48 72 25 47 70 23 45 68 23 45 68 23 45 638
Force Constant ! N/Apeak 137 6.8 27.3 136 9.1 409 205 136 54.7 27.4 182 68.1 34.0 22.7 81.8 409 27.3
lb/Apeak 3.1 15 61 31 20 92 46 31 123 62 41 1563 7.7 51 184 92 6.1
Back EMF 2 V/m/s 157 7.8 31.5 157 10.5 47.2 236 15.7 63.0 31.5 21.0 78.7 39.4 26.2 945 47.2 315
V/in/s 0,40 0,20 0,80 0.40 0.27 1,20 0.60 0.40 1,60 0.80 0,53 2,00 1,00 0.67 2,40 1,20 0.80
Resistance @ 25°C ohms 40 10 81 2 087121 3 13 161 387 1.74 202 484 217 242 58 26
(phase-to-phase)
Inductance (phase-to-phase) 4 mH 30 08 60 15 07 90 23 10 120 30 1.3 150 38 1.7 180 45 20
Electrical Time Constant 9 ms 07 07 07 07 07 07 07 07 07 07 07 07 07 07 07 07 07
Motor Constant © NAW 667 667 943 943 943 1157 1157 1157 13,34 13,34 1334 1495 14.95 14.95 16,37 16.37 16.37
Ib/AW 150 150 212 212 212 260 260 260 300 300 300 336 336 336 368 368 368
Terminal Voltage (max.) 7 VDC 330 330 330 330 330 330 330 330 330 330 330 330 330 330 330 330 330

1) 8 AE 1719 2E| 2|=8E E6t 1.0 amp X CHE 2749| 2|=8E S5 0.5 ampol| 2JH A Z|= 2o X5t S LIEHD, 25 07]of|A 17| F
(V/in/%) * 7.665 = &l &%= (Ib/amp).

2) 97|1M8 2 AN KoM olSshz S¢t 27H2| ZE| 2|5 Ato|of|A] SHE|0Y, O 742 MAME Alelmte| 0-T|3F E= =S LIEH.

3) M&2 25T x7i5te| et HME | ZEIE 215 MEfollM 2719 2E 2|=8 Alo|dM S™EH, 227} 100Tel Zol= METo| 1.2958 Sl
& (75T &5E * 0.393%/C).

4) QA= DEE AT E /IX[SI=SE TR AEjoM 1 KHZE M Esto] ZHE.

5) 71X AlF 4= STEP Feto| 217} &l &, MF It AE MT S 442 63%0l| =2 5h= AlZH 2.

6) ZE{AT= § 82 E8clk= XHEE, 2 SA 2= Z70M SMFE 2E ME MEZ2E Lhe 4.

7) mFtel EE715 AIESIX| g Bl ME ST AN 295t| Hid.

*

Thermal
Model Units  310-1 310-2 310-3 310-4 310-5 310-6
Thermal Resistance Wind-Amb 9  °C/W 1.39 0.79 0.56 0.43 0.35 0.29
Thermal Time Constant (min.) 2 7.5 7.5 7.5 7.5 7.5 7.5
Maximum Winding Temperature °C 100 100 100 100 100 100
7to| 2|L{0f AtO|E AZEY IS ALES0] S BN Z2u0i|A 9 Matst T 22 o JHsEL

1) @ ME=s A8 NS Sofl ZNE 2 MY AE = AME L (M) 2= BT} 342 LM,

cCF b

2) 2 AP STEP Lot 7t &l 2, 227t HIE 2 S5 79| 63%0 =2 st AlZk 2l

16



Mechanical

Model Units 310-1
Coil Length mm (in) (212_3)
Attractive Force N (Ibf) 0

Electrical Pitch Length " mm (in) ?20.4%6;

1) Electrical Pitch Length= F7|H =8t 7|2

Wiring Options

360° 2t=sty| flsh 2ol o|SsHot st=

310-2 310-3 310-4 310-5 310-6
0.55 0.80 1.03 1.27 1.53
(1.22) (1.75) (2.27) (2.80) (3.36)
142.2 203.2 264.2 325.1 386.1
(5.60) (8.00) (10.4) (12.8) (15.2)
0 0 0 0 0
60.96 60.96 60.96 60.96 60.96
(2.40) (2.40) (2.40) (2.40) (2.40)

7{E|E LEHH.

Delta wound with Thermostat
Single Cable: LSS 19-3C16

Red/ Yellow Blue/ Yellow Thermostat(NC)
Opens at 90°C +5°C
/—Yellow(+)
Orange(-)
Black /Ye110w Volet/Yellow = Green/Yellow

Brown / Yellow White/’ Yellow

Delta wound with Thermostat
Digital Hall Effect Devices
Dual Cables: LSS 19-3C18 and LSS 19-3C16

A
Red/Yellow | Blue/ Yellow

<)
White (Gnd)

HallA HallC
Green @ @ Brown
Black/ Yellow VoletlYellow
Brown/ Yellow M Whme/ Yellow

Blue

Delta wound with Thermistor
Digital Hall Effect Devices
Delta wound with Thermistor Single Cable: LSS 19-3C16
Single Cable: LSS 19-3C40 Hall Effect Devices
HED Power Symmetrical Response
Red/ Yellow Black(+) 4.5 to 24 VDC Operation
Orange A IOper(\;Collector C:utpu}\
Thermistor Omega 44004 . ontinuous 15 m
N %2 2 kOhms Resistance @ 25°C HallA HallG ‘gh"e(g“d) ol
Red/ Yell Blue/ Yell Yellow rey
ed/Yellow ue/ellow 1 Green @ @Yellow Thermistor Omega 44004

< =A+B(LOG,R) + C(LOG,R)? 2.2 kOhms Resistance @ 25°C
Violet
Where T = %Kelvin; R = Resistance; A, B, C = fitting constants oe

A=1.4626 E-3 B=2.4024 E-4 C=8.0353 -8 o o 5 <+ =A+B(LOG,R) + C(LOGRY*
Orange, Yellow Brown/ Yell Where T = Kelvin; R = Reistance; A, B, C = fitting constants
Black/‘lello;v Vel ek Green/Yellow ¢ al B SO A=14626E3 B=24024E4 C=8.0353 -8
Brown/Yellow White/Yellow =
__I_—Green/YeIIow

WD2 WD7 A A

Thermostat
(Normally Closed)
Opens at 90°C +5°C

[ *—— Orange (+)
Yellow (-)

Hall Effect Devices

HED P
ower Symmetrical Response

4.5 to 24 VDC power
Open Collector Output
15 mA continuous

Iuw

__l_—Green/YeIIow

_L_—Green/Yellow

Delta wound with Thermostat
Digital Hall Effect Devices
Single Cable: LSS 19-3C40
Hall Effect Devices
Red/AYellow HED Power Symmetrical Response
+ 4.5 to 24 VDC Operation
Black(+)
Open Collector Output
Hall A Hall C White(gnd loyr Continuous 15 mA
Green @ @Yellow (gnd)
Thermostat(NC)
Opens at 90°C +5°C
C B /——Grey(+)
Orange/ Yellow HMB Brown / Yellow
B?ﬂe L Violet(-)
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I-Force Ironless 310 A|2|=

Magnet Track Dimensions

310xxM Modular - mm (2IX])
= - 31007M ' 31009M
| Qty "N" Holes
—= 3429 = Clearance for M5 or #10-32
(1.350) Qty "N" Holes Socket Head Screw

- 105672408 Clearance for M5 or #10-32 Qty "N" Holes Assembly Holes
& l (0.620) [ Socket Head Screw MG 1.0x 0.450 ,

1 J |
400 107 @m0 :
8. 3 |

1 \ ¢ roe oo e ele oo feihe e

h
T
17.1 (0.675 f I._ 60.96 - 6096 60.! 96
O s 000" i (2.400) (2 400) (2.400)
- 3429 | ) : = 30.48 Typical Typical Typical
(1.350) (1.200) —r— 0.254 (0.010) C\earance
le_45.72
(1.800) 182.88 243.84
(7.200) ' (9.600)
310xxM
Modular
Incremental Length - mm (in) 60.96 (2.4)
Minimum Length - mm (in) 121.92 (4.8)

Maximum Length - mm (in)
(for single piece)

Weight - kg/m (Ibs/ft) 12.7 (8.50)
Weight - kg/pcs (Ibs/ft) 31007M - 2.32 (5.11) / 31009M - 3.09 (6.81)

1584.96 (62.4)

31007M 9 31009M Z ool wHE E= X5t &

Length (L)* Quantity
mm in 31007M 31009M
182.9 7.2 1 0
243.8 9.6 0 1
365.8 14.4 2 0
426.7 16.8 1 1
487.7 19.2 0 2
548.6 21,6 3 0
609.6 24,0 2 1
670.6 26.4 1 2
7315 28.8 0 3
7925 31.2 3 1
853.4 33.6 2 2
914.4 36.0 1 3
975.4 38.4 0 4
1036.3 40.8 3 2
1097.3 432 2 3
11582 45,6 1 4
1219.2 48.0 0 5

‘ols BEY EY 7243 4B BHUCRM DA ABE 5 US.
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Motor Coil Dimensions

eIx| Erelol 28

]

X}
= (l
AR B Al (A)

#10-32 x 0.45 (Qty “N” Holes)

— 1.350

1.200
—0.150

—0.000

& o ©

©
]
B
[

L

&

— A f=—

Coil Dimensions (in)
Size/Mounting

Code L N A B Cc
310-1A 320 4\t 050 1.60 270
310-2A 5.60 5 050 2.80 5.10
310-3A 8.00 5 0.50 4.00 7.50
310-4A 10.40 5 050 520 9.90
310-5A 12.80 5 0.50 6.40 12.30
310-6A 15.20 5 1.70 760 13.50

OlE 7|20l ot &% FM
Sh

Coil Dimensions (mm)
Size/Mounting
Code L N A B (]
310-1M 81.3 4N 127 40.6 68.6
310-2M 142.2 5 127 711 1295
310-3M 203.2 5 12,7 101.6 190.5
310-4M 264.2 5 12,7 1321 2515
310-5M 3256.1 5 12,7 1626 3124
310-6M 386.1 5 432 193.0 3429
N1) 310-1M 222| Z2 % HA[E Tap §i=.

310 Air Cooling(AC) Option

THF FLEX CABLE
1/8" HOSE FITTING 8 \\/’
AIR QUTLETS

50

42
18 19
1

¥ |
.E‘BF

0.200
0.000

Coil
Size/Mounting
Code

310-1B
310-2B
310-3B
310-4B
310-5B
310-6B

Coil
Size/Mounting
Code
310-1N
310-2N
310-3N
310-4N
310-5N
310-6N

5@

L
3.20
5.60
8.00
10.40
12.80
15.20

%Al (B)

j/* #10-32 X 0.35 (Qty “N” Holes)

C

L

Dimensions (in)

N A B C

3 0.5 1.6 2.7
3 0.5 2.8 5.1
3 0.5 4.0 7.5
3 0.5 5.2 9.9
3 0.5 6.40 1230
3 170 760 13.50

S0 S A N)

81.3
1422
203.2
264.2
325.1
386.1

M5 - 0.8 x 9 (Qty “N” Holes)

i

/i

C

L

Dimensions (mm)

N A B C

3 127 406 686
3 127 7112 129.5
3 12,7 1016 190.5
3 127 1321 2515
3 127 1626 3124
3 43.2 193.0 3429

310 Liquid Cooling(LC) Option

18 42
53— 1 19
Badt |d
4

THF FLEX CABLE

LIQUID INLET/OUTLET.

1/8" HOSE FITTING

38
50

19



I-Force Ironless 410 A|2|=

Performance
Model Units 410-2 410-3 410-4 410-6 410-8 410-10
Peak Force N (Ib) 1041.4 1523.6 2006.3 2967.2 3928.1 4890.1
(234.1) (342.5) (451.0) (667.0) (883.0) (1099.3)
. 233.1 340.8 4489 663.7 878.6 1093.8
) . ] ) . ) .
Continuous Force N (Ib) (52.4) (76.6) (100.9) (149.2) (197.5) (245.9)
Peak Power W 2835 4050 5265 7695 10125 12158
Continuous Power w 142 203 263 385 506 602
1) Z|oi 2 S4x| 2EE2 2 5% AFZE (duty cycle) X X[ AIZH1EE 7|1E2Z MEE,
2) o1 8l 5ix| X122 S 72l M 2271100 O FAIED U MBS JIEo= Aas.
Electrical
Model Units 410-2 410-3 410-4 410-6 410-8 410-10
Winding Series/Parallel/Tipe § P T S P T S P T S P T S P T S P T
Peak C ; APksne 191 382 573 186 37.2 55.8 184 36.8 552 18.1 362 543 180 360 540 17.6 354 529
eak Lurren RMS 135 27.0 40.5 132 236 395 130 260 39.0 128 256 384 127 255 382 125 250 37.4
Continuous APKsne 43 g6 129 42 84 126 41 82 123 41 82 123 40 80 120 39 79 118
Current RMS 30 61 91 30 59 89 29 58 87 29 58 87 28 57 85 28 56 83
Force Constant 7 N/Apeak 545 27.3 182 81.8 409 27.3 109.0 545 36.3 1637 81.8 54.6 218.4109.2 728 279.1 138.8 92.8
orce Lonstan l/Apeak 123 61 41 184 92 61 245 123 82 368 184 123 491 246 164 628 312 209
Back EMF 2 V/m/s 630 315 210 945 47.2 315 1260 63.0 42.0 189.0 945 63.0 252.0126.0 840 315 157.5 105
ac V/in/s 1.60 0.80 053 2.40 120 0.80 320 1.60 1.07 4.80 240 160 640 320 213 8 4 26
Resistance @ 25°C ohms 80 20 09 120 30 13 160 40 18 240 60 27 320 80 36 40 10 45
(phase-to-phase)
Inductance (phase-to-phase) 4 ~ mH 100 25 11 150 38 17 200 50 22 300 75 33 400 100 44 50 125 55
Electrical Time Constant 9 P iz 13 13 13 13 (13 (13 (13 13 13 13 13 13 (13 (13 [13 13 13
Motor Constant ! NAW 1957 19.57 19.57 23.98 23.98 23.98 27.67 27.67 27.67 33.90 33.90 33.90 39.14 30,14 30.14 446 446 446
otorLonsta Ib/NW 440 440 440 539 539 539 622 622 622 7.62 7.62 7.62 880 880 8.80 10.0210.0210.02
Terminal Voltage (max.) 7 VDC 330 330 330 330 330 330 330 330 330 330 330 330 330 330 330 330 330 330

1) 8 4%= 1l BE 2l=RE S8
047|0lA 247|M& (V/in/Z) * 7.665 = & Al

1.0 amp % CHE 2712| 2|ERE S5 0.5 ampoi| 2JsH MAEl= (o M2 LR, 5
(Io/amp).

2) A7|TE 2 LY £0fM 0|Sshs Sot 2749| 2Ef 2| =5 AlojoflM EFE|D, 1 72 MME AlRine| 0-u| 3 = TES LiEH,

T 2o 7

3) M2 25C Tzi5to| HEL AMEo| R E A AlEjollM 27H9] ZE 2|E5 Atojol|M SFE|H, 2=t 100T2 ZR0l= XMNEZo
1.2955 &3l & (75T &&= * 0.393%/C).

4) IHHA = DEHE AU IX[SI=E ZHEE AEjoM 1 KHZE X &sto] ZHE.

5) 7™ Al™4= STEP Meto| 1ot El 2, MFIt 2E M7 ST 240 63%0 = sh= AlZH 2l

6) ZE|ATE § 88 BN s6ls AHEE, 2 S& 2= Z7M SEMSE BE MY NFZ2E Lhis %4

7) I7te] EEJ|E AE5IA| ke ZR0ll= M SE 2N 2ol5h7] vigt

Thermal®
Model Units 410-2 410-3 410-4 410-6 410-8 410-10
Thermal Resistance Wind-Amb »  °C/W 0.53 0.37 0.26 0.19 0.15 0.13
Thermal Time Constant (min.) 2 15.1 15.1 15.1 15.1 15.1 15.1
Maximum Winding Temperature °C 100 100 100 100 100 100
zte| 2|H 0] AlO|E £ ZEQJOE ALE5tol S& BN Z2ajoMo| MES T 255 oS JtsE.

1) g MEEE M8 INS Soll 2-E oY M QE 2 AME L] (MAM) 2= Z7t 44S UEH.

2) 2 AM™= STEP mi7t 217t &l =, 257t 2|15 2 S 2kl 63%0 =& sh= AlZH e,
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Mechanical

Model Units 410-2
Coil Weight kg (Ib) (19;55%
Coil Length mm (in) (1792'41)
Attractive Force N (Ibf) 0

Electrical Pitch Length 1 mm (in) (835'336‘;

410-3 410-4 410-6 410-8 410-10
2.27 2.95 4,32 5.68 7.04
(5.0) (6.5) (9.5) (12.5) (15.5)
2845 369.8 540.5 711.2 881.9

(11.20) (14.56) (21.28) (28.00) (34.7)

0 0 0 0 0

85.34 85.34 85.34 85.34 85.34

(3.36) (3.36) (3.36) (3.36) (3.36)

1) Electrical Pitch Length= F7|& &2t F£7|£ 360° &t2517| 2lsi 2 2l0] 0|Sslo} 5= 7EIS LIERY,

Wiring Options

WD1 WD3 HE AL
Delta wound with Thermostat
Digital Hall Effect Devices
Delta wound with Thermistor Dual Cable: LSS 19-3C17 and LSS 19-3C18
Single Cable: LSS 19-3C17 Hall Effect Devices
Red/ Yellow HED Power Symmetrical Response
Red/ ollow Orange Black(*)  [G0an Bollector utput "
Thermistor Omega 44004 Hall C . I y Continuous 15pmA
2.2 kOhms Resistance @ 25°C Hall A a White(gnd) [lour
Yellow Green Brown
- =A+B(LOGR) + C(LOG,R? Thermostat(NC)
Where T = °Kelvin; R = Resistance; A, B, C = fitting constants Opens at 92 ¢ fs) ¢
A=1.4626 E-3 B=2.4024 -4 (C=8.0353 .-8 C B ,—Grey(+
c B £ Orange/ Yellow M Brown / Yellow
Orange/ Yellow Brown / Yellow %ﬁf Violet(-)
__l_—Green/YeIIow = Green/Yellow
Delta wound with Thermistor
Digital Hall Effect Devices
Delta wound with Thermostat Dual Cable: LSS 19-3C17 and LSS 19-3C18
Single Cable: LSS 19-3C17 Hall Effect Devices
HED Power Symmetrical Response
Red/ Yellow Red/ Yellow Black(+) |45 to 24 VDC Operation
A Thermostat(NC) Open Collector Output
Opens at 90°C +5°C hite(gnd) lour Continuous 15 mA
HallA HallC
,——Yellow(+) Grey
Green @ @Brown 21éhke([)mhist0k0m‘etga 440@0455 c
@ . ms Resistance °!
Orange(-) Violet
_—Green/Yellow o B %:m B(LOG,R) + C(LOG,R)®
[ - Orange/ Yellow M Brown / Yellow Where T = °Kelvin; R = Reistance; A, B, C = fitting constants
Orange/ Yellow Brown / Yellow HB?H B A=14626E-3 B=2.4024E-4 C=8.0353 .8
lue
_r— Green/Yellow
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I-Force Ironless 410 A|2|=

Magnet Track Dimensions

410xxM Modular - mm (2Ix]) e 41006M | +1010M —
Qty "N" Holes | Qty "N" Holes Qty "N" Holes
49.53

Clearance for M6 or 1/4-20
498 — Clearance for M or 1/4-20/ ~ MET:0X0580 [ g 0t Vlead Screw
(1.950) Holes / Socket Head Screw

b w— 19.69 Assembly
i 94l:(0.775) . / /
114.3 ’r 1.27 i
(4.50) L glﬁ:r?nce e
6.985
(0.275) .
SR L BW O NS WO ST O TS WO B o e
054 t 85.344 [ 85.344 [ 85344 |
1.000) T (3.360) f (3:360) T T @360
| 508 21.336 "?12:53701) Typical Typical Typical
2,000 ©s40) | 630" | .||» 0.254 (0.010) Clearance
(2.520) 170.688 256.032
(6.720) T (10.080)
410xxM
Modular
Incremental Length — mm (in) 85.3 (3.36)
Minimum Length - mm (in) 170.7 (6.72)
Maxn:num L.ength - mm (in) 1622.8 (63.89)
(for single piece)
Weight - kg/m (lbs/ft) 29.9 (20.0)
Weight - kg/pcs (Ibs/ft) 41006M - 5,10 (11.20) / 41010M - 7.42 (16.30)
41006M % 41010M Zl0jol| }E E=2f x5 o=
Length (L)* Quantity
mm in 41006M 41010M
170.69 6.72 1 0
256.03 10.08 0 1
341.38 13.44 2 0
426.72 16.80 1 1
512.06 20.16 0 2
597.41 2352 2 1
682.75 26.88 1 2
768.10 30.24 0 3
853.44 33.60 2 2
938.78 36.96 1 3
1024.13 40,32 0 4
1109.47 43,68 2 3
119482 47.04 1 4
1280.16 50.40 0 5
1365.50 53.76 2 4
1450.85 57.12 1 5
1636.19 60.48 0 6
1621.54 63.84 2 B
1706.88 67.20 1 6
1792.22 70,56 0 7
1877.57 73.92 2 6
1962 .91 77.28 1 7
2048.26 80.64 0 8
2133.60 84.00 2 7
2218.94 87.36 1 8
2304.29 90.72 0 9
2389.63 94,08 2 8

" Yols DEY £ TS 4B ZUBOH DA 1YY + US,
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Motor Coil Dimensions

4R IZAW

1/4-20 x 0.33 (Qty “N” Holes)
1.950

1738 K4 @, B, K2
0.212 & D T
o

0.000 | |

e—o 9

0.00

¢ —®

Coil Size/ Dimensions (in)
Mounting

Code L N A B C D E F G
410-2A 784 5 050 392 734 - = s
410-3A 1120 9 050 160 560 960 10.70 -
410-4A 1456 9 050 328 7.28 11.28 1406 -
410-6A 2128 13 050 264 664 10.64 1464 1864 20.78
410-8A 2800 13 200 6.00 10.00 14.00 18,00 22.00 26.00

OlEf 71E0 of2t &5 &M

495

i 441 k. 3 L3 L3 @
54 k-3 3 k3 @

I b
s

& —®

Coil Size/ Dimensions (in)
Mounting

Code L N A B C D E F G
410-2M 1991 5 127 996 1864 - = =
410-3M 2845 9 127 406 1422 2438 27118 -
410-4M 3698 9 127 833 1849 2865 3571 -
410-6M 5405 13 127 67.1 168.7 270.3 371.9 4734 527.8
410-8M 7112 13 508 1524 254.0 355.6 457.2 5588 660.4

410 Air/Liquid Cooling(AC/LC) Option

/ S G G G S
i |i| |i| |i| i |i| |if |i| |i|
[

Coil Size/

Mounting
Code

410-2B
410-3B
410-4B
410-6B
410-8B

=3
o
c—E>

Coil Size/
Mounting
Code

410-2N
410-3N
410-4N
410-6N
410-8N

58 B% Al (B)

1/4-20 x 0.40 (Qty “N” Holes)

0200
0.000
0.000
A —1
B
c
D
E—1
E

Dimensions (in)

LNABU CDTETFGH I
784 3 290 490 690

1120 3 410 7.10 10.10

1456 4 278 578 878 11.78

2128 6 314 6,14 914 12141514 18,14

2800 9 350 6,50 9.50 12.50 16.50 18,50 21,50 24,50 27.50

SHIFAN)

M6-1.0 x 10 (Qty “N”Holes)

D —E>
E—fE>
F—Fr
°—Ft

Dimensions (in)

LNABU CDTETFGH I
1991 3 737 12451753
2845 3 10411803 256.5
369.8 4 70,6 146.8 223,0 299.2
5405 7 79,7 156,0 232.2 308.4 384,6 460.8 536.9
7112 9 889 165,1 241.3 317.5393,7 469.9 546,1 622.3 698.5

1/8" HOSE FITTING

THF FLEX CABLE

AIRMLIQUID INLET/OUTLET

5
.38

AIR OUTLETS (-AC OPTION ONLY)
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I-Force

Performanc
Model

Peak Force "

Continuous Force

Peak Power
Continuous Power

2) oi% 3l Bix)f a8 2 32

Electrical

Model

Ironless 610 A|2|=

e
Units 610-2 610-4 610-6 610-8
N (ib) 1757.4 3553.8 5599.3 7260.8
(395.0) (798.9) (1258.8) (1632.3)
2 N (ib) 390.5 789.7 12443 16135
(87.7) (177.5) (279.7) (362.7)
W 4731 9280 14587 18518
W 234 458 720 914

= tEEL
2 AN 271100 T2 FAIE US HEIE TIESZ AHEE

Units 610-2 610-4 610-6 610-8

Winding Series/Parallel/Triple/Double S P T D S P T D S P T D S8 P T D

Peak Current

Continuous
Current

Force Constant 1

Back EMF 2

Resistance @ 25°C

(phase-to-phase) 9

Avpksine {97 395 592 789 191 383 57.4 765 191 39.3 57.4 765 187 375 56.2 749
RMS 14.0 279 419 558 135 271 406 541 135 27.1 406 541 132 265 39.7 53.0

APpksine 44 88 132 175 43 85 128 170 43 85 128 170 42 83 125 167
RMS 31 62 93 124 30 6.0 90 120 30 60 90 120 29 59 88 118

N/A peak 891 445 297 22.3 1857 92.9 61.9 46.4 292.6 1463 97.5 73.2 387.6 193.8 129.2 96.9
Ib/A peak 20.1 10.0 6.6 50 41,7 208 139 104 657 328 219 164 87.1 435 29.0 21.7

Vpea/m/s 1030 51.5 34.3 25.8 2147 107.4 71.6 53.7 336.0 168.0 112.0 84.0 4450 222.5148.3 111.3
Vpear/in/s 2.61 1.30 0.87 0.65 545 2,72 1,81 1,36 853 4.26 2.84 2,13 11.3 565 3,76 2.46

ohms 115 29 13 07 239 60 27 15 376 94 42 24 498 125 55 31

Inductance (phase-to-phase) 4 mH 123 3.09 137 0.77 257 6.43 286 1.61 43.6 10.90 4.84 273 57.7 14.44 6.42 3.61
Electrical Time Constant ms 11 11 11 11 11 11 11 11 12 12 12 12 12 12 12 12

Motor Constant ©

NAW 2555 25 2555 2555 36.89 36,89 36.89 36,89 46,36 46.36 46,36 46,36 53.36 53,36 53.36 53.36
Ib/ANW 5.74 574 574 574 829 829 829 829 10.42 10.42 10.42 10.42 11,99 11.99 11,99 11.99

Terminal Voltage (max.) 7 VDC 330 330 330 330 330 330 330 330 330 330 330 330 330 330 330 330

*Winding: S (Series), P (Parallel), T (Triple), D (Double)
1) & &= 25 Fof ol LMet= 2ol m|3 3L

2) |HH2 UY SE0fM

0|S3t= St 2749| Ef 2|=5 AlojoflM EY=|0], 1 2t2 MY E Alelnle| 0-m| 3 = TES LIEH,

3) XM&h2 25C Z=ziste| Aet MR 0| ZEE AZ T Mol 2742 2E| 2|28 Ato|oM EHEH, 227} 10002l s MEEM 14112 Sl &

(75 ASE * 0.549%/C)

OTE_Q-EE o
m7te] XIS AHESIA|

) SIEIEIAS DEIS x| FL) IXBIEE ZHE MefolA 1 KHzS H835t0f SE. (phase to phase)
) 21715 MRS STEP Felo| 217} & 3, M=vt =
) SE{ATE 288 SHA A EE, T S5 2
)

2 ZollE M= Sl 2 2oI517| HIEL

*
Thermal
Model Units 610-2 610-4 610-6 610-8
Thermal Resistance Wind-Amb »  °C/W 0.321 0.164 0.104 0.082
Thermal Time Constant (min.) 2 13.2 13.2 13.2 13.2
Maximum Winding Temperature °C 100 100 100 100
* a7tel 2|L0f AO|A AZEQOIE ALBSt0] X 2N ZE2mAo||AMo| MEtst Y 225 oS 758
1) @ Mo Ay 21N Solf ZHE A MY QE & HME U (MM) 2= 37} 242 LEH,
2) 2= A STEP mpeit eVt &l =, 2271 215 2= SE 2k 63%01 =2 sk AlZE Y.
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Mechanical

Model Units 610-2 610-4 610-6 610-8
2.2 4.2 6.2 8.2
Coil Weight kg (Ib) ' : - .
g 9 (4.9) ©.3) (13.7) (18.1)
Coil Length e ) 1991 369.8 540.5 711.2
(7.8) (14.6) (21.3) (28.0)
Attractive Force N (Ibf) 0 0 0 0
' 85.34 85.34 85.34 85.34
Electrical Pitch Length " mm (in) ' ) ) )
g (3.4) (3.4) (3.4) (3.4)
1) Electrical Pitch Lengthe= H7|X =3t £7|8 360° 2t=25}7| 2lsif 20| o|SsHo} sh= 72IE LIEH.
Wiring Options
WD1 WD3 A AbQE
Delta wound with Thermostat
Digital Hall Effect Devices
Delta wound with Thermistor Dual Cable: LSS 19-3C17 and LSS 19-3C18
Single Cable: LSS 19-3C17 Hall Effect Devices
Red/ Yellow HED Power Symmetrical Response
Red/ Yellow 4.5 to 24 VDC Operation
4 The?rﬁgtgo?' Omega 44004 2120 | Gpen Collector Output
2.2 kOhms Resistance @ 25°C g:éle‘g @ @Eggw% White(gnd) [lour Continuous 15 mA
Yellow
- =A+B(LOGR) + C(LOG,R? Thermostat(NC)
Where T = °Kelvin; R = Resistance; A, B, C = fitting constants Opens at 92 ¢ fs) ¢
A=1.4626 E-3 B=2.4024 -4 (C=8.0353 .-8 C B /—Grey(+
c B £ Orange/ Yellow M Brown / Yellow
Orange/ Yellow Brown / Yellow %ﬁf Violet(-)
_—Green/Yellow _r— Green/Yellow
WD2 WD4
Delta wound with Thermistor
Digital Hall Effect Devices
Delta wound with Thermostat Dual Cable: LSS 19-3C17 and LSS 19-3C18
Single Cable: LSS 19-3C17 Hall Effect Devices
HED Power Symmetrical Response
Red/ Yellow Red/ Yellow Black(+) |45 to 24 VDC Operation
A Thermostat(NC) Open Collector Output
Opens at 90°C +5°C hite(gnd) lour Continuous 15 mA
HallA HallC
,——Yellow(+) Grey
Green @ @Brown 21éhke([)mhist0k0m‘etga 440@0455 c
@ . ms Resistance o
Orange(-) Violet
_—Green/Yellow o B %:m B(LOG,R) + C(LOG,R)®
[ = Orange/ Yellow M Brown / Yellow Where T = °Kelvin; R = Reistance; A, B, C = fitting constants
Orange/ Yellow Brown / Yellow HBz}ll B A=14626E-3 B=2.4024E-4 C=8.0353 .8
ue
_r— Green/Yellow
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I-Force Ironless 610 A|2|=

Magnet Track Dimensions
610xxM Modular - mm

N- M8 Tap DP15

242-M4Tap DP10
10 | BOTH SIDE 10 242- M4Tap DP10 =4
BOTH SIDE

> 1.19 #0.15 N
T e Clearance -
42.53 85,34 85.34 85.34 85.34
\ \ \ |
170.4 255.74
61006M 61010M
610xxM
Modular
Incremental Length - mm (in) 85.3 (3.36)
Minimum Length - mm (in) 170.7 (6.7)
Weight - kg/m (Ibs/ft) 58.8 (4 0)
Weight - kg/pcs (Ibs/ft) 61006M - 10.00 (22.00) / 61010M - 15,00 (33.00)

Motor Coil Dimensions

MBTAP DP15 (Qty "N" Holes)

54
44,1
49.5

Coil Size/ Dimensions (in)
Mounting
Code L N A B C D E F G
610-2M 1911 B 12,7 99.6 186.4 = = = =
610-4M 369.8 9 12,7 83.3 184.9 286.5 = = =
610-6M 540.5 13 12,7 67.1 168.7 270.3 371.9 473.4 527.8
610-8M 711.2 13 12,7 152.4 254.0 355.6 457.2 558.8 660.4
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|-Force series Cable Ratio

Model

110

210

310

410

610

Cable

Coil Power /w
Digital Hall Sensor

Coil Power

Digital Hall Sensor

Coil Power

Digital Hall Sensor
Coil Power
Digital Hall Sensor
Coil Power

Digital Hall Sensor

Type

UL2586

UL2586

UL2586

UL2586

UL2586
UL2586
UL2586
UL2586

UL2586

AWG
TX28AWG
4X20AWG

6X24AWG
1X20AWG
1X28AWG

6X26AWG

6X24AWG
1X20AWG
1X28AWG

6X26AWG

4X18AWG
1X28AWG

B6X26AWG

4X18AWG
1X28AWG

6X26AWG

OUTER
Diameter[mm]

7.1

4.6

6.2

4.8
73
4.8
73

4.8

Bending Ratio
[mm]

70

59.6

459

31

24
365
24
365

24

Length[mm]

Options

27
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Tz B 2y

Motor Coil 2! Magnet Track &3 HSE ™51 &4
HFEfL|C

fuo

Motor Coil

U AR

® @0 ® 6 6 0 6

410 - 2 M - NC - wD3 S -8 -KC
(@) Series
110
210
310
410
610
(@ Coil Size
1 One pole
2 Two poles
3 Three poles
4 Four poles
5 Five poles
6 Six poles
8 Eight poles
10 Ten pole (410 only)
® Mounting
A Imperial top mount
B Imperial side mount
M Metric top mount(610 only)
N Metric side mount
® Cooling
NC No cooling
AC Air cooling (210/310/410 Only)
LC Liquid cooling (310/410 Only)
(& Wiring Options (2} A|2| = Wiring Options A% E &%)
WDO
WwD1
wD2
wD3
wD4
wWD7
® Winding (Electrical ¥ &X)
S Series
P Parallel
T Triple
D Double (410/610 only)
(7 Cable Length
2 2 ft (609.6mm) - Standard
4 4 ft (1,219.2mm)
8 8 ft (2,438.4mm)
XX Customizing
Other Option
None 110, 210
KC 310, 410, 610

Magnet Track

243 A

Q) Series

11007M
11009M
21007M
21009M
31007M
31009M
41006M
41010M
61006M
61010M

4 QUEE WS} JINE 2 Lo W BES HYFAD|

@ @
41010M N
7.20” modular sections (182.9mm)

(
9.60” modular sections (243.8mm)
7.20” modular sections (182.9mm)
9.60” modular sections (243.8mm)
7.20” modular sections (182.9mm)
9.60” modular sections (243.8mm)
6.72” modular sections (170.7mm)
10.08” modular sections (256.0mm)
6.72” modular sections (170.7mm)
10.08” modular sections (256.0mm)

* 2+ Al2| =% Magnet track AF2AM 2| Modular®E &HE

(@ Magnet Coating

N

Nickel coating (standard)



RIPPED Ironcore 2|L|0{ 2 FE]

71229 Ripped Ironcore 2|L{0f
ZHE A S5
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Ironcore 2|40
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o il o / »

So5h T2 H4

aa™Mog
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I-Force Ironless 2|L|0{ 2E{ CHH]
Ironcore RE{2] £ HA

.EAL AMAM X224 |;|.||;|| B~ 13|:||.|

SO 1o
=o o3 (2]4) LA

EF

032 g - Sx Pucs
= SAol, 2 T Bl
| 2H= 37t 2801

|

P

ot g

— oII
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3 32 W] 7|22 S
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i o0 0F
I
2

N oo JmpE = Ry
gy
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[l
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50.0

40.0
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0l Ironcore &A 2= SEZ2 =2
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HSal F= SAlol|, o 29| oia4l 3
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Ripped Ironcore motor selection
Model
Cross Section - H x W mm (in)

Continuous Force - N (Ibs)
Peak Force - N (Ibs)
Maximum Track Length - mm
Cooling

Digital Hall Effect Devices
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Ironcore & #Z0| £ M &
SIR|= sl 2E{ Alo| UL 5l
Of4 E24 Ao[oj| Of 2 =2 21240
2HAISHH, 0] l22 2H M ~E9|
Sl~138H 22/ 0|F &= JUELICH
[2tA, 0] Z2H22 ZE H|0f2!
AIAEIOf Ofsl X[X|Z|21 QA0{ok2t EHCE
0| Z0] =2 QI MA| 2fei2 Hrt
O OfgA BIEs RQICE A2et
UELC

A

2

Ironcore &4 79| & CHE CH
S SRl Z siao0| EXfsici=

3o, o 2 FHAR H4l0| [A

R5 R7
37.5x55 37.5 x70
(1.476) x (2.165) (1.476 x 2.756)

90 (22) 462 (104)
325 (73) 1761 (396)
160 or 240 160 or 240
Optional Optional

FFB2E RO Fot= #IX|of e
LHZ FHoP| 2o ZEIQ0A
TYRS L35l DHYoilM Llist= i,
Yt £=E FAlP| 2l ZEO]
Olelf MH=|= E20] sl #Ix|of e
=l LIEHLYY| K20, o] 22 $40]
Hof AILHoN SEQ| RERZS
HgtotA| ElLc,

LZIAEAME Sof 3 WAl 32
WX 7|z WLsi= dSR2EM,
I HAES Ao H7{s= SAl0,
7|20l 22! Ironless 2E{ A2
ghomnts 23l S& 20to=
Ironcore RE{E AIRE 4= AUEE 5|24
Z1 1o, o= 7|A| FX| M| Z= 4|0
=28y FEB R &Y 3HS i<
Moz Aot o= 2B
RN o7 |X| Hef = M Zsh £ QUct
b,

oX fo

ot

R10 R16
58 x 100 58 x 160
(2.28 x 3.94) (2.28 x 6.30)
1121 (252) 2230 (501)
4097 (921) 7433 (1671)
180 or 240 180 or 240
Optional Optional



RIPPED Ironcore R5 A|2|=

Performance *

Model Units R5-1 R5-2
Peak Force " N (Ib) 190 (43) 325 (73)
Continuous Force 2 N (Ib) 40 (9) 90 (20)
Peak Power W 1920 2806
Continuous Power W 96 140

“ME AL EHO| Lot s E A T Atole] 3FE [AIEICHE TA| Shofl RIS, Mols 33 = stofAe] BE| M5 IMof tisiA=
www. parkermotion.com ALO|E A ME LYE &t

1) Z|Cf Elat MRE 5% AFRE (duty cycle) 2 XS A|ZH1XEE J|1E =N

2) piz Blnt MRE FY AM 2571 100 TR RRIE| 1 s AEIE J|Zo2 AEEl

Electrical

|0
Hu
rz
W

n

Model Units R5-1 R5-2
Winding Series/Parallel S P
A Pksine 11.2 19.2
Peak Current RMS 79 135
i A pk sine 25 4.3
Continuous Current RMS 17 3.0
N/A peak 22.5 22.5
)
Force Constant ! Ib/A peak 5.1 5.1
V/m/s 22.83 27.4
2)
Back EMF V/in/s 0.58 0.69
Resistance @ 25°C (phase-to-phase) ¥ ohms 14.3 7.8
Inductance (phase-to-phase) 4 mH 215 13.3
Electrical Time Constant 9 ms 1.4 1.4
N//W 5.8 8.2
) ! b
Motor Constant ¢© o/ W 130 184
Terminal Voltage (max.) VDC 330 330

1) & &= 1702 2B 2|E2E S8 1.0 amp X CHE 2742| 2|=5E &6t 0.5 ampoi| 2J3H MA | = 20 M2 S LERNT, 5 07[0f|A 47|
(V/in/Z) * 7.665 = & &= (Ib/amp).

2) A7|MH 2 dY KoM 0|Sshz St 2712] ZE| 2|[ER Ato|of|A SHEH, T 242 MME

3) M&h2 25T =A51Q| HEL AMEo| ZEE 17 AEjol|A 2742 2E| 2|=8 Ajo|ofAf SH |0, 27} 100T2!
(75T &&8 *0.393%/C).

4) QIHEIA = HEIE XP|JL 2IX|SIES S AEfollA 1 KHzE M5t SXE,

5) M7|M Al™s£ STEP FMeto| 217t &l &, MZJ} A

6) ZEMTE 82 SW5l= XHE, A0 & 2%

Thermal®

Afolmto| 0-m| 3 = FEZES LIEKY,

Zol= K&l 1.2958 Zoll &

Model Units R5-1 R5-2
Thermal Resistance Wind-Amb v  °C/W 0.78 0.53
Thermal Time Constant (min.) 2 5.9 5.9

Maximum Winding Temperature °C 100 100

o7l 2|L o] AlO|A AZEL|0E ALSSlol EX BN ZRaloMo| MElst T 28 oS 7tsE.
1) g NS=s A NS Soff 2TE 28 M e & St
2) m7tel 2|L{of Alo]E AZEQE AISStol S 2 Z2njloMe] FHatet I RS ol JsE

Mechanical

Model Units R5-1 R5-2
Coil Weight kg (Ib) 0.6 3.0 (6.7)
Coil Length mm (in) 130 (5.118) 190 (7.480)
Attractive Force N (Ibf) 667 (150) 979 (220)
Electrical Pitch Length " mm (in) 40 (1.575) 40 (1.575)

1) Electrical Pitch Length= 7| =&t 7|2 360° 2t=25}7| 2|l T2 0| o|SsHot st= 72|E LIEHH,
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RIPPED Ironcore R7 A|2|=

Performance *

Model Units R7-1 R7-2 R7-3
Peak Force N (Ib) 587 (132) 1174 (264) 1761 (396)
Continuous Force 2 N (Ib) 154 (35) 308 (69) 462 (104)
Peak Power W 3600 7200 10800
Continuous Power W 180 360 540

*ME ALY o Lot Qs E

www.parkermotion.com AFO|E AQ| ME LHE &
1) Z|oH 3 SR} 2H222 5% AFEE (duty cycle) R XI& AlZH1EE 7|Fo= ASEL
2) i Y ol AEH2 AU AN 2271100 T2 FA|E 1 UE & =

U 22 Ajo|e| BB RAISICHE T Sloll HAEIAUS. H0lst B3 T2 SoIM2| RE| M5 0| A

. )

Electrical
Model Units R7-1 R7-2 R7-3

Winding Series/Parallel/Triple S S P S T
Peak Current A Pk sine 297 297 59.4 20,7 89.1
“ RMS 21.0 21.0 42,0 21.0 63.0
Continuous Current A Pk sine 6.6 6.6 13.2 6.6 19.8
uous Lu RMS 46 46 9.3 46 14.0
N/A peak 23.2 46.4 23.2 69.6 232

1)

feEeiCerstan Ib/A peak 5.2 10.4 5.2 15.6 5.2

V/m/s 26.8 53.5 26.8 80.3 26.8
2)

e <) Vfin/s 0.68 1.36 0.68 2.04 0.68
Resistance @ 25°C (phase-to-phase)® ohms 4.0 8.0 2.0 12.0 1.33
Inductance (phase-to-phase) 4 mH 6.1 12.2 3.1 18.3 2.0
Electrical Time Constant 5 ms 1.5 1.5 1.5 1.5 1.5
N/W 11.5 16.2 16.2 19.9 19.9

- . ! b | ]
ottt Ib/W 2,58 3,65 3,65 4.47 4.47
Terminal Voltage (max.) VDC 330 330 330 330 330

1) & 4= 1749] 28 2|=5ES S5 1.0 amp 3 CHE 2742| 2|=5E S5 0.5 ampoi| 2ol A== ZoH ME2S LIELHH, S5 0f7]0flM 47| X

(V/in/Z) * 7.665 = &l A== (Ib/amp).
2) A7 |2 2F £oM 0|Ssh= St 2712 ZE 2|=EL AlololM SH |0, O 242 MME Alelute| 0-I| 3 L= FNES LiERH,
3) M&2 25C Z7ste| HEL A0 ZEE o1dE MEjo|M 2702 2E 2|=8 Alo|olA S =0, =7} 100C2l R0z XMEl| 1.2958 il &
(75C M52 *0.393%/C).
4) I EA = BEE X7 EU fIAISHESE =Y MEjol|lM 1 KHzE M E3to] S E.
5) M7\ Al¥s== STEP Mfo| 217t &l &, MFIt 2|Z M7 S 2tel 63%0 =2 st= AlZt &l
6) RE{MTE S E8S SH5tE X EE, 2lU] S5 2k TN SAEE BE XME HZ22E Lhis 3

*
Thermal
Model Units R7-1 R7-2 R7-3
Thermal Resistance Wind-Amb "  °C/W 0.42 0.21 0.14
Thermal Time Constant (min.) 2 12.7 12.7 12.7
Maximum Winding Temperature °C 100 100 100

“ 7ol 2|L{of AlO|E AZEQ0IE AlSsto] S 2 Z2moloAe YEE I 2EE oS JtsE
g NSE=E U IHS Sl 2T E 08 M olE gAML U (MM) 2= S7t 2hS LIEH,
o

E
—_— o A=
2) m7tel 2|Lof Afo|E AZEQ0E ALSSto] S 2H Z2ujeloM e Hetst I RS ol JhsE.

Mechanical
Model Units R7-1 R7-2 R7-3
Coil Weight kg (Ib) 1.5 (3.3) 3.0 (6.7) 4.5(10.0)
Coil Length mm (in) 218.2 (8.59) 378.2 (14.89) 538.2 (21.19)
Attractive Force N (Ibf) 1557 (350) 3114 (700) 4671 (1050)
Electrical Cycle Length " mm (in) 40 (1.575) 40 (1.575) 40 (1.575)

1) Electrical Pitch Length= 7| & &8 7|2 360° 2t2517| /s 20| 0|Sslof = H2|S LIEFH,
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RIPPED Ironcore R10 A|2|=

Performance”
Model Units R10-1 R10-2 R10-3
Peak Force N (Ib) 1366 (307) 2731 (614) 4097 (921)
Continuous Force 2 N (Ib) 374 (84) 747 (168) 1121 (252)
Peak Power W 6098 12196 18294
Continuous Power W 305 610 915

THIE AtE2 EHO| Lo} oli= B3 Bl 22 A0|2] S55 FAIBCHE TR stofl HMEIUS. dolst S5 = stofMol 2B Hs [l tisiM=

1) 2|H 2 #47 A2 S 5% AFRE (duty cycle) B A AlZH 152 7|Z02 MBS
2) o1 Bl 5ix} 5222 32 WA 227} 100 02 SR/ 2L gEHE PECERE)

Electrical
Model Units R10-1 R10-2 R10-3
Winding Series/Parallel S S P S T
Peak Current A Pksine 35.1 35.1 70.2 35.1 105.3
RMS 24.8 24.8 49.6 24.8 74.4
Continuous Current A PKsine 7.8 7.8 15.6 7.8 23.4
RMS 55 55 11.0 55 16.5
N/A peak 47.7 955 477 143.2 47.7
)
Force Constant * Ib/A peak 10.7 215 10.7 32.2 10.7
V/m/s 55.1 110.2 55.1 165.4 55.1
2)
Back EMF Vfin/s 1.40 2.80 1.40 4.20 1.40
Resistance @ 25°C (phase-to-phase) @ ohms 4.1 8.2 2.05 12.3 1.36
Inductance (phase-to-phase) 4 mH 15.4 30.8 7.7 46.2 5.1
Electrical Time Constant 9 ms 3 3 3 3 3
N/W 21.4 30.3 30.3 37.1 37.1
G . L L . .
O st Ib/W 482 6.82 682 835 8.35
Terminal Voltage (max.) VDC 330 330 330 330 330

1) & ME 1719l 2B 2|ERE £ 1.0 amp X CHE 2712| 2|=E8E £ 0.5 ampoi| 2J5l A E|= |0 MSt2d S LIEIHD, [E5F 07[0f|A 47| F
(V/in/Z=) * 7.665 = & &5 (Ib/amp).
2) 47| M2 2F S0 0|Ssl= St 2712 ZE| 2|=8 AlojoflM SHE|0], O 242 MME Alelole| 0-Z|3H £ T
3) M&e 25T x7iste| Ll HME0 REIE o5 MEfoM 2719 2E 2|=8 At0 | M £XE|H, =7} 100C2! Zol= Mgl 1.2955 Zall &
(75T ASE *0.393%/C).
4) QIHEAE REIE K| T 2AX|ot=S TS AEH0IA 1 KHzE &
5) M7|& A|¥s== STEP Tefo| el7t &l &, MJ7I 25 M7 S .:kg

6) ZE AT E GE2S o= A RE, A0 S5 2& ZAUM SE4FE 2E K@ HEZo L Ztel
*
Thermal
Model Units R10-1 R10-2 R10-3
Thermal Resistance Wind-Amb "  °C/W 0.24 0.12 0.08
Thermal Time Constant (min.) 2 14.6 14.6 14.6
Maximum Winding Temperature °C 100 100 100

71l 2|L{0f Alo|d AZELI0E ALESt| Y 2N Z2ajaloA Q| Yatet 3L 2=S oS JtsEL

|8 RS A AT B AEE A% e sarz S ANE L (4M) 2 37t 22 Lt
2) u}ﬂol 2|L{0f Ato|Z A“E%Ioie 33}0 A 2M Z2njojM e Metst I 2EE oS JtsSEL
Mechanical
Model Units R10-1 R10-2 R10-3
Coil Weight kg (Ib) 4.5 (10.0) 9.1 (20.0) 13.6 (30.0)
Coil Length mm (in) 305.5 (12.027) 545.5 (21.476) 785.5 (30.925)
Attractive Force N (Ibf) 3559 (800) 7117 (1600) 10675 (2400)
Electrical Pitch Length " mm (in) 60 (2.362) 60 (2.362) 60 (2.362)

1) Electrical Pitch Length= T7| & &2t £7|& 360° 2t=s}7| s 20| o|Saliof st= HEIE LIEH.



RIPPED Ironcore R16 A|2|=

Performance*
Model Units R16-1 R16-2 R16-3
Peak Force N (Ib) 2478 (557) 4955 (1114) 7433 (1671)
Continuous Force 23 N (Ib) 743 (167) 1487 (334) 2230 (501)
Peak Power W 7065 14130 21195
Continuous Power W 353 707 1060

C MR AR EHHo)| Lo} Qli= EB A T Alo|o] ZEE |RAISICHE T ool ZHM T[S, Aolst Z2 = SlofA e BE s FMof thsiM=
www. parkermotion.com AFO|E 'é;‘f’—l MEUE &=

1) Z|oH U SXY 222 5% ARZE (duty cycle) ¥ X5 AIZHIEE 7| AEE.

2) o Y Xl B2 AY ;‘._J’.‘J R2E71100 CE |AIZ 1 U= MEE 7|1E2E MEE.

\m
d
AN
[o]
Hu
>
T
in

Electrical
Model Units R16-1 R16-2 R16-3
Winding Series/Parallel S S P S T
Peak Current A Pk sine 34.8 35.1 69.8 34.8 104.5
RMS 246 248 49.3 246 73.9
Continuous Current A Pk sine 7.8 7.8 15.6 7.8 23.4
RMS 9.8 5.5 11.0 5.5 16.5
N/A peak 95,5 190.9 95.5 286.4 95.5
)
Force Constant 1 lo/A peak 215 429 215 64.4 215
V/m/s 110.2 220.5 110.2 330.7 110.2
- | ) | | |
EslElP Viin/s 2.80 5.60 2,80 8.40 2,80
Resistance @ 25°C (phase-to-phase) ¥ ohms 6.1 12.2 3.05 18.3 2.0
Inductance (phase-to-phase) 4 mH 29.0 58.0 14.5 87.0 9.7
Electrical Time Constant 5 ms 4.8 48 48 48 4.8
N/W 39.6 55.9 55.9 68.5 68.5
) | b b b b
P (SR ¢ Ib/W 8.89 1257 1257 1540  15.40
Terminal Voltage (max.) VDC 330 330 330 330 330

1) & AE 19 RE| 2|=E8E £6H 1.0 amp % CHE 2749] 2|=EEE S5t 0.5 ampol| 2lsh MAT|= £ ME2 S LIEILHM, E5H 0f7|of|A 247X
(V/in/Z) * 7.665 = &l A== (Ib/amp).

2) A7|MH2 2N HEo|M o|Sshz S¢t 2712 2 2|=2 AtojolM SHE M, O 242 MME Atelnto] 0-m| 3 E= MES HEH

3) K&} 25C Zx71512| BE} HME0| DEIS 9175t AlefollA] 272 BE] 2= AfolofA ZFE|H, 27} 100Ce! Z2oll= Aefol| 1.2058 Zal &
(75C A&E *0.393%/C).

4) QHE A= HE|E X7 | LY /IA|StES A MEfo|M 1 KHzE X &sto] S E.
5) M7|M AlF4E= STEP Feto| 217t EI 1$7} ZZE M7 SE Zkgl 63%0f =2 sk AlZHY.
6) ZE{ATE S22 X5k XEE, EIEH I 2 TN AFE B ME HS22E Lhs 4t
*
Thermal
Model Units R16-1 R16-2 R16-3
Thermal Resistance Wind-Amb "  °C/W 0.21 0.11 0.07
Thermal Time Constant (min.) 2 37.1 37.1 37.1
Maximum Winding Temperature °C 100 100 100
* mi7te| 2L 0] AlO|A AZEL|0E ALESlol EX M ZRaiAoMo| MEls 3 SE% & JtsE.
1) 9 Ngoe Ay NS Sail Z8E oY e E&FE =AM L (MM) 2= %7 42 LEH,
2) TFte| 2|L{0f AlO|A AZEQYOE ALESl0] £ 2M Z2olofAMe] Matst T 225 oS 7tsE.
Mechanical
Model Units R16-1 R16-2 R16-3
Coil Weight kg (Ib) 9.1 (20.0) 18.2 (40.0) 27.3 (60.0)
Coil Length mm (in) 305.5 (12.027) 545.5 (21.476) 785.5 (30.925)
Attractive Force N (Ibf) 7117 (1600) 14234 (3200) 21351 (4800)
Electrical Pitch Length " mm (in) 60 (2.362) 60 (2.362) 60 (2.362)
1) Electrical Pitch Length= M7| & &3t 7|2 360° 2t2517| 2/l 20| 0|Sslo} sH= 7H2IE LIEHE,
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Hall Sensor 2 B E{ HIMA}2E

Digital Hall Sensor

/R5 &R7

2-03.5 THRU

/R10/F(16

2-@3.5 THRU

Magnet Hall Sensor

Assembly

Hall Sensor

/RS &R7

;]: ;74'®557HRU - Mmm‘ «-I E} E}
“ - _Ellg SS—.,

35.0 40.5 350 "
. AN /

Ripped Ironcore Series Cable Information

Pin Description

Coil Power Cable

Function Color
U Red
Vv Brown
W Orange
GND Green
Thermostat+ Gray
Thermostat- Violet

% Thermostat opens at 90 + 5C

Cable Description

Model Cable
R5 Coil Power
R7
R10 Digital Hall Sensor
R16

Magnet Hall sensor

Digital Hall Sensor Cable

Magnet Hall Sensor Cable

Function Color Function
+5V Black +5V
Ground White Ground
Hall A Green Hall A
Hall B Blue Hall B
Hall C Brown Hall C
Shield Shield Shield
ENC +A
ENC -A
ENC +B
ENC -B
4X18AWG
UL2586 IX28AWG 7.2 36.5
4X18AW
UL2586 2X22 Awg 4.8 24
UL2464 8X26AWG 8.1 60.7

Color
Red
Red/White
Pink
Pink/Black
Green
Green/Black
White
White/Black
Orange
Orange/Black

Length [mm]

500

500
500
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RIPPED Ironcore A|l2|=

Dimensions - mm

Motor Coil
L
CL : Cable Length
Unit: mm
MODEL L W H A B C D E CL1 GxHN) L1 W1 (BK) H1 CL2 OAL
R5-1A-HS 130 15 M4 x 0.7 (6) 158
R5 55 254 5} 45 50 15 500 28 55 25 500
R5-2A-HP 190 25 M4 x 0.7 (8) 218
R7-1A-HS 190 15 M5 x 0.8 (8) 218
R7-2A-HS 350 o5 M5 x 0.8 (14) 378
R7 R7-2A-HP 350 70 254 B 60 25 50 500 M5 x 0.8 (14) 28 55 25 500 378
R7-3A-HS 510 = M5 x 0.8 (20) 538
R7-3A-HT 510 M5 x 0.8 (20) 538
R10-1A-HS 275.5 M6 x 1.0 (8) 305.5
R10-2A-HS 6515 M6 x 1.0 (16) 545.5
R10 100 46 25 50 4775 60 47.75 500 30 65 (65) 45 500
R10-2A-HP 5185 M6 x 1.0 (16) 545.5
R10-3A-HS [G515 M6 x 1.0 (24) 785.5
R16-1A-HS 2165 M8 x 1.25 (8) 305.5
R16-2A-HS Biles M8 x 1.25 (16) 545.5
R16 160 46 30 100 4775 60 47.75 500 30 65 (115) 45 500
R16-2A-HP 5185 M8 x 1.25 (16) 545.5
R16-3A-HS 755.5 M8 x 1.25 (24) 785.5
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Magnet Track

Unit: mm

R5

R7

R10

R16

R5-160MC
R5-240MC
R7-160MC
R7-240MC
R10-180MC
R10-240MC
R16-180MC

R16-240MC

240

160

240

180

240

180

240

55

70

95

155

113

1.3

1.3

1.3

7.5

7.5

45

60

80

140

40

40

30

30

80

80

60

60

40

40

60

60

37.5

37.5

58

58

0.8

0.8

0.7

0.7

25.4

254

46

46

M5 Socket Head Screw (4)
M5 Socket Head Screw (6)
M5 Socket Head Screw (4)
M5 Socket Head Screw (6)
M6 Button Head Screw (6)
M6 Button Head Screw (8)
M6 Button Head Screw (6)

M6 Button Head Screw (8)

3.0

4.57

11.34
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RIPPED Ironcore A|2|=

T 27| 2

Motor Coil % Magnet Track &= Ho S A5 Aae = UAEE Mo} 7IxE 2t 2o 3 Z=S M FA| HIELCE

© =
(S, ]
|
>
|
T
w

® Coil Size
1 One pole
2 Two poles
3 Three poles

® Mounting
A Standard

@ Hall Sensor Ready
H Digital Hall Sensor
M Magnet Hall Sensor
N No Sensor

® Winding Type
S Series
P Parallel(Except R5-1/R7-1/R10-1/R16-1)
T Triple(Only R10-3/R16-3)

“HED &g 32 20| 2

" Magnet Hall Sensor & T B JA0A AFY F2f HIELCE

Magnet Track

Of| Al:

® 0) ® @

R10 - 240 M c OFN BB Fo| Aleh:
. Ironcore 2|L{0] 2E{0= & AE{Q| AHM 0| £AtE|0] = SAl0]|
® Series A1 Fo| JHelof 27| m2ol, H 20| BRE S50\, U ==
RS 4| Z==\Magnet Track2= H}j2 Basojg & ooz, Edlo|
R7 CH st F’“‘“ 3 Al b5t FO|E 7| 2040} L|CE AHA TRl A7t
R10 PiH’é!Oﬂ E}EP o1 k2 $X|5| S7totA| =, Bhel E2inl T2l
£ T2 24 25| Atolo] 20|t £712to] 7ol 32 of2
R16 Nztst 42 elg & YLt
S5 2 M| Al 25t RIS 7| Z0jof i Hl, 0|9} Bl
@ Track Length Gl KEo|= 07} E2 Ato|9] 01 X8 $HA0| Thet M=
160 160 mm (R5/R7 only) 20| MA|Z/0] YO0, MEEH MX| X|Zl0f CHEIA{ = “RE| M|
180 180 mm (R10/R16 only) °*LH*1 LES &zt fE*LIEh
240 240 mm (all models) =S WAL XIS Fotof Melet &ixjo] Ao, A|F0| 2z
ol A5 20l {2 Aol & 2o o4 Aefel RIS 2
2 AI 7‘%1 &t F9|E 7|20iof ECh
® Modular
M Standard £ Magnet TrackS ZHSA|7|7{L} 0|2 £|2st= Alzlo] AR0=

EMTRUL AP, 7| I UEFIE 22 EFS0| X7| o] sk
£NE|7|L} s REN0| ZBt HAS 202 4 9l7| H2o) Hel
2A|ES M= s FeC

|‘0

@ Magnet Coating
Cc Magnet: Nikel Coating(Standard)
Cover: Stainless Steel Cover (Standard)
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4
%

WOW

n7}3E2| Ml Type Ironcore 2|40
DE= HE 282 E 57t AR
HZS=2 50N ~ 7,898NQ| F&2 L=
HZo|Ct Hln & 1 HUS 275K|
|0 T I2E] P-series E2t0[E
J2|1 PAC Hlof7|9t S8t &2 Mo =2
Mot sta lof, & & wlo S EE
=M SIHAME ZHMOZ AL JhsEt
HlZo|ct.

of—
LS1—

-

215t Magnet Track AFZ

o 223 Q& & MA Module M2

® PARKER Linear Sizing SWE
0|&sto] 28 MY 7ts

Ironcore M| Type Coil selection

Model

Cross Section - H x W mm
Continuous Force - N

Peak Force - N

Maximum Track Length -mm
Cooling

Digital Hall Effect Devices

MI5 MIS7
37.1 x 53 36.4 x 68
170 248
509 620
160 or 240 84 or 126
Optional Optional

PPED Ironcore 2|L{0{ 2E{
o

4

Ironless RE{°] £ FH

O AlO|=H 1 A2 Hig| - A=
B EE Sall ol e A5H o
oist 2s3l 7S R

IJ—_||.

A7 A2 S
%o olg 2t

o %5 X U 7R BN BN
Saf Folt = 20 7|5 2]

MI7 MI10 MI16
37.1 x 68 55 x 98 55 x 158
340 1,789 3,158
1,065 4,190 7,898
160 or 240 180 or 240 180 or 240
Optional Optional Optional
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MSDK Ironcore - MI5 A|2|=

*

Performance
Model Units MI5-1 MI5-2
Peak Force N 170 339
Continuous Force 1 N 57 113
Peak Power W 387 774
Continuous Power w 35 70

Y AMT| Al EHOl| 7|xEl E2 2 3 Alo|o] 322 RA|SHCHE HH|Sto AHAE.

2 51
1) 9% 33 & oi% MR E Do

Jﬁ =274 100° C DI‘:‘*OE FRIEE =A.

Electrical
Model Units MI5-1 MI5-2
Wiring Series/Parallel S S P
Apk-sine 11.61 11.61 23.22
e Anms 8.21 8.21 16,42
. Apk-sine 349 349 699
Continuous Current Arme 547 547 4.94
Force Constant 1 N/Apk-sine 16.2 32.4 16.2
Back-EMF 2 V/m/s 18.7 37.4 18.7
ReS|stagce@20 C (Phase to o 3.07 6.54 164
Phase)
Inductance (Phase-to-Phase) 4 mH 16.3 32.6 8.2
Electrical Time Constant 9 ms 5 5 5
Motor Constant © N/vW 9.58 13.58 13.58
Terminal Voltage (max.) VDC 330 330 330
1) ga4s 2E IYo|M MMElE Zch ME S LIER,
)°‘7|’H34° AH £oj|lM 0| S5he S¢t 2 7H2| 2E 2| =(Phase to Phase) Alo|ollM &X EID1 1z A= Atel
3) H&te 25°C =715t2| Wye ZM =l 2 71| ZE{ 2| =(Phase to Phase) Al0|E &H 3t 242l €7} 100°C 91 A0=
ASE 0.855%/C).
4) B AE TEIE AP | LY AXISHEE =S AEfol|lM 1 KHzE & 835t0] "7&'1%!

5) M7|& A" 4 STEP Fegto| 21t & %, 7‘*‘27} Z|E MR SE el 63%0l =2 st= AlZH .

6) ZE|ASLE 582 ZMSH= X EE, 2l S5 25 AN A4S T ME HBF2o2 LE 7kl

Thermal
Model Units Mi5-1 Mi5-2
Thermal Resistance Wind-Amb 1 °C/W 0.568 0.284
Thermal Time Constant 2 minute 13.8 13.8
Maximum Temperature 10 100 100

* Ii7te| 2|L{of Ato|A AZEQ0E ALZ3to] £ BN ZEHolAMe Y 2EE oS 7t5E.

1) g MESee A8 NS Sl ZFE A M E 2 AME LY (MM) 95 Bt 42 LEHH,

2) 2= AI’S#: STEP urTm °|7+ E 3 220t 2T 2 SH 440l 63%0 =2 st= AlZE 2.

Mechanical
Model Units MI5-1 MI5-2
Coil Weight Kg 0.55 1
Coil Length mm 92 172
Coil Width mm 53 53
Coil Height mm 25 25
Attractive Force N 319 638
Electrical Pitch Length mm 40 40

40

S
11.61
8.21
3.49
2.47
48.6
56.1

9.81

48.9
5
16.63
330

Tte| 0-m| 3 7.

MEzol 1.641 & Fail E(75T

MI5-3

509
170
1160
105

Mi5-3

37.83
24.63
10.48
.41
16.2
18.7

1.09

5.4
5
16.63
330

MI5-3

0.189
13.8
100

MI5-3

1.45
252
53
25
967
40



MSDK Ironcore - MIS7 A|2|=

% ZEX| AN DUZ L17|2S 9doiof| 29| 2L C}.

Performance*
Model Units MIS7-1 MIS7-2 MIS7-3
Peak Force N 124 248 372
Continuous Force 1 N 50 99 149
Peak Power w 201 402 603
Continuous Power w 32 64 96

“ A7) A2 EHof 7|RiE E2 2 T A0]9] S22 X |°FE}i T stol ZHME.

E_| = |
1) ol 2 8l oI MRE F 9| 4*._1 2E74100T 0|2te 2 RA|HE =4 2l

Electrical
Model Units MIST7-1 MIST7-2 MIS7-3
Wiring Series/Parallel S S S
Apk-sine 1 0.6 1 0,6 1 0.6
Peak Current Arme 75 75 75
. Apk-sine 42 42 42
Continuous Current Arme 3 3 3
Force Constant 1 N/Apk-sine 11.7 23.4 35
Back-EMF 2 V/m/s 13.5 27 40.5
Resistance@20°C (Phase to
Phase)?® g & . 8
Inductance (Phase-to-Phase) 4 mH 8.2 16.4 246
Electrical Time Constant 9 ms 4.1 4.1 4.1
Motor Constant N/ W 8.3 11.7 14.3
Terminal Voltage (max.) VDC 330 330 330

2) 7| M2 Ad™ S0 0|S5t= S22 712 2E| 2| E(Phase to Phase) AIO|0[A SHE|0Y, 1 ZH2 A
3) M&e 25T Z745t2| Wye ZAM =l 2 7H2| RE{ 2| =(Phase to Phase) AlO|E && &t Z}Ol 257} 100C QI
AEE *0.671%/C).
4) IHEAE BHE XP|TU AX|SHES ZHEE SEH0|lM 1 KHzE X 25101 "":1%!
5) ®7|2 A|E 4= STEP Heto| o0t &l &, M7JL 2|5 M7 SH 72l 63%0 =2 sh= Alzh el
6) ZE|ATE S22 SMots X|EE, 2] & 2% UM 448 RE HE HIFZ2E L .

HA =]

A
e

1) BAISE ZE| DUOIA WASIE B NS L,
2 =
2|

Thermal
Model Units MIS7-1 MIS7-2 MIS7-3
Thermal Resistance Wind-Amb 1 °C/W 0.884 0.442 0.295
Thermal Time Constant 2 minute 37.2 37.2 37.2
Maximum Temperature 10 100 100 100

*m7te| EI'—|01 At O|xl ’\“E%IOE * Hesto] S8 2M Z2ualofMo I 2EE o5 7tsE.
E o8 M QIE g AME W (MM) 2 X7F US LR,
2 B AI’S-’F—E STEP u.|'-r-l7|' °|7P = 2, 257t XS 25 S %42l 63%00 =2 St AlZH el

Mechanical

Model Units MIS7-1 MIS7-2 MIS7-3
Coil Weight Kg 0.42 0.84 1.26
Coil Length mm 52 94 136
Coil Width mm 68 68 68
Coil Height mm 25 25 25
Attractive Force N 256 512 768
Electrical Pitch Length mm 21 21 21

MIS7-4

496
198
804
129

MIS7-4

10.6
7.5
4.2

46.7
54

8

32.7
4.1
16.5
330

telmtel 0-m| 3 7.
ol Mzl 1.503 & FaH&F(75C

MIS7-4

0.221
37.2
100

MIS7-4

1.68
220
68
25
1024
21

MIS7-5

620
248
1005
161

MIS7-5

10.6
7.5
4.2

58.4
54

10

40.9
4.1
18.5
330

MIS7-5

0.177
37.2
100

MIS7-5

2.1
220
68
25
1280
21
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Performance*
Model Units MI7-1 MI7-2 MI7-3 MI7-4
Peak Force N 296 591 799 1065
Continuous Force 1) N 93 186 255 340
Peak Power W 579 1159 1411 1881
Continuous Power W 49 97 122 163
* M| Alke EHof| 7|RhEl E2 W T Alo|o] BEE FRIFICHE MFslof A=
f) o1 221 9l ol M2 T2lo] AN 2E7}1000 0|BIOZ RAlEls K7 2
Electrical
Model Units MI7-1 MI7-2 MI7-3 MI7-4
Wiring Series/Parallel S S P S P S P
B Aok-sine 12,7 12,7 25.4 11.4 34.3 11.4 457
Ams 9 9 17.9 8.1 24.2 8.1 32.3
continuous current Apk-sine 37 37 7_4 3 4 101 34 135
Ams 2.6 2.6 5.2 2.38 7.14 2.38 9.52
Force Constant " N/Apk-sine 25.25 50.5 25.25 75.75 25.25 101 25.25
Back-EMF 2 V/m/s 30.14 60.29 30.14 90.43 30.14 12057  30.14
Resistance@20°C (Phase to Q 425 85 213 1275 142 17 1.06
Phase)?®
Inductance (Phase-to-Phase) 4 mH 25,71 51.42 12.86 7713 8.57 102.84 6.43
Electrical Time Constant 9 ms 6.2 6.2 6.2 6.2 6.2 6.2 6.2
Motor Constant © N/W 12.25 17.32 17.32 21.21 21.21 245 245
Terminal Voltage (max.) VDC 330 330 330 330 330 330 330
1) Blal4E DE TUof|M MAME|= o) HEt2S Lep,
2) ey|RBE UH 2T olM 0| S5He S0t 2 7| ZE| 1= (Phase to Phase) AIOI0IA = HEn, I 72 MAE Alelote] 0- 3 7.
3) MaS 25¢ x745t2] Wye Z41 & 2 72| BEf 2| (Phase to Phase) ALOIS S & 2kl 25711000 9 AS0l= ME=0] 1.5818 @sH F(75¢C

ASE 0.775%/C).
4) IHEAE BHE XP|TU AX|SHES ZHEE SEH0|lM 1 KHzE X 25101 "’g%!
5) ®7|2 A|E 4= STEP Heto| o0t &l &, M7JL 2|5 M7 SH 72l 63%0 =2 sh= Alzh el

6) ZEMTE BES FHos XEE, 2 S5 25 TN E4+E 2 ME HES222 LhiE 2.

Thermal
Model Units MI7-1 MI7-2 MI7-3
Thermal Resistance Wind-Amb 1 °C/W 0.343 0.172 0.137
Thermal Time Constant 2 minute 18.4 18.4 18.4
Maximum Temperature 10 100 100 100

* Ii7te| 2|L{of Ato|A AZEQ0E ALZ3to] £ BN ZEHolAMe Y 2EE oS 7t5E.

1) g MEee A8 NS Sl ZFE AT M QE 2 AME L (MM) 2= ’<7+ S LIE,

2) 2= AI’S#E STEP u}-rm °|7+ E 3 220t 2T 2 SH 440l 63%0 =2 st= AlZE 2.

Mechanical
Model Units MI7-1 MI7-2 MI7-3
Coil Weight Kg 0.75 1.4 2
Coil Length mm 92 172 252
Coil Width mm 68 68 68
Coil Height mm 24 24 24
Attractive Force N 481 962 1443
Electrical Pitch Length mm 40 40 40
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MI7-4

0.102
18.4
100

MI7-4

2.6
332
68
24
1924
40



MSDK Ironcore - MI10 A|2|=

*
Performance
Model Units MI101 MI10-2 MI10-3
Peak Force N 1397 2793 4190
Continuous Force 1 N 596 1193 1789
Peak Power W 1429 2858 4288
Continuous Power W 159 318 476
*AD| Al EHof| 7|xjEl E2 2 T Alo|o] B2 S KAISICHE MR lof A=

2 51
1) 9% 33 & oi% MR E Do

4@1 257} 100° c Dlmoz FRl=lE =AY,

Electrical
Model Units MI10-1 MI10-2 MI10-3
Wiring Series/Parallel S S P S P
Apk-sine 28 28 56 28 84
e Anms 19.8 19.8 39,6 19.8 59.4
. Apk-sine 9.33 9.33 18.67 9.33 28
(ST D) (SIS Ams 6.6 6.6 13.2 6.6 19.8
Force Constant 1 N/Apk-sine 63.9 127.8 63.9 191.7 63.9
Back-EMF 2 V/m/s 73.79 147.57 73.79 221,36 73.79
ReS|stagce@20 C (Phase to o 5 4 1 6 067
Phase)
Inductance (Phase-to-Phase) 4 mH 38.25 76.7 19.18 115,05 12.78
Electrical Time Constant 9 ms 19.1 19.1 19.1 19.1 19.1
Motor Constant © N/vW 4518 63.9 63.9 78.26 78.26
Terminal Voltage (max.) VDC 330 330 330 330 330
1) gd4E 2E ILo|M MMElE 2o ME S LIER,
)047|X+E4° AM £ Tof|M 0| S8t S0t 2 7H2| 2E| 2| =(Phase to Phase) Alo|o[A X EII:I1 1 zhe MAE Alelmlel 0-1| 3 ghel.
3) H&te 25°C =715t2| Wye ZAM =l 2 72| ZE{ 2| = (Phase to Phase) AlO|E &H &t 242l %7} 100°C ¢l A0l= NHE=ol| 1,598 Zal F(75T

ASE 0.787%/C).
4) B AE TEIE AP | L AX[SHEE =S AEfol|lM 1 KHzE & 835t0] "’g%!
5) M7|& A|™E4$E= STEP Mto| oIJ} &l &, 7‘127} ZE M7 S5 7tel 63%0 =2 5H= AlZH Q.

6) ZE|ASLE 582 ZMsH= X EE, 2l S5 2 AN A4S O ME HEF2o2 LE 7kl

Thermal
Model Units MI10-1 MI10-2 MI10-3
Thermal Resistance Wind-Amb 1 °C/W 0.172 0.086 0.057
Thermal Time Constant 2 minute 36.1 36.1 36.1
Maximum Temperature 10 100 100 100

¥ aj71e] 2|L{of AlO|A AZEQ|0E AlZSlol £ ZM Z2OioMe TY 2EE oS JlsE.

1) 9 NzEs MY DN S Soll ZHE 2 M fE of FME LY (MM) 95 B} S HER,

2) 2= AI’S#: STEP uhm °|7+ & 257 2E 2k SE gkel 63%0 TE sk AlZH .

Mechanical
Model Units MI10-1 MI10-2 MI10-3
Coil Weight Kg 5.2 10.2 15.2
Coil Length mm 252 492 732
Coil Width mm 98 98 98
Coil Height mm 43 43 43
Attractive Force N 2410 4820 7230

Electrical Pitch Length mm 60 60 60



MSDK Ironcore - MI16 A|2|=

MI16-3
7898
3185
6448
716
Mi16-3
S P
26.73 80.19
18.9 56.7
8.91 26.73
6.3 18.9
357.45 119.15
412,75 137.58
9.66 1.07
189.18 21.02
19.5 19.5
115,01 115,01
330 330

*
Performance
Model Units MI16-1 MI16-2
Peak Force N 2633 5266
Continuous Force 1 N 1062 2123
Peak Power w 2149 4299
Continuous Power w 239 478
“ A7) A2 EHof J|RiE E2 2 T A0]9 S22 X |°FE}i x| stoll ZHAE.
1) o1 53 9l ol MR = A9 J*J 57} 100C 0|22 RX|2jE =AH ¢,
Electrical
Model Units MI16-1 MI16-2
Wiring Series/Parallel S S P
Apk-sine 26.73 26.73 53.46
e —— Anms 18.9 18.9 37.8
. Apk-sine 891 891 1 782
Continuous Current Arme 6.3 6.3 126
Force Constant 1 N/Apk-sine 119.15 238.3 119,15
Back-EMF 2 V/m/s 137.58 27517 137.58
ReS|st%;1ce@20 C (Phase to o 3.99 6.44 161
Phase)
Inductance (Phase-to-Phase) 4 mH 63.06 126.12 31.53
Electrical Time Constant 9 ms 19.5 19.5 19.5
Motor Constant © N/ W 66.4 93.9 93.9
Terminal Voltage (max.) VDC 330 330 330
1) ga4s 2E IYo|M MMElE Zch ME S LIER,
2) °47|X'|34° U™ £ 0| 0| S5t St 2 7H2| BE| 2| E(Phase to Phase) AlO|0f|A & 5|E|1 O a2 MAE AR
3) Mete 25°C =512 Wye ZM £l 2 72| 2E{ 2| =(Phase to Phase) A0S &3 8t 24l %7} 100°C ¢l Z<0f

ASE *0.573%/T).
4) QISEIAL BEIE XPITU) AIRSHES A SefoIM 1 KHzE HBsjo] B,
5) 1o 4 AR 40 STER Helo) al7) £ & HE7} 218 A S g15) 6370 S5 S AIZ 2,
6) BEIATE 282 SHAE NEE, 20 55 2& T2l A4S BE NE HFZoE Ui 2.

Thermal
Model Units MI16-1 MI16-2
Thermal Resistance Wind-Amb 1 °C/W 0.18 0.09
Thermal Time Constant 2 minute 485 485
Maximum Temperature 10 100 100

* Ii7te| 2|L{of Ato|A AZEQ0E ALZ3to] £ BN ZEHolAMe Y 2EE oS 7t5E.

1) g MESee A8 NS Sl ZFE A M E 2 AME LY (MM) 95 Bt 342 HEH,

2) 2= AI’S#: STEP urTm °|7+ E 3 220t 2T 2 SH 440l 63%0 =2 st= AlZE 2.

Mechanical
Model Units MI16-1 MI16-2
Coil Weight Kg 9.02 17.85
Coil Length mm 252 492
Coil Width mm 158 158
Coil Height mm 43 43
Attractive Force N 4820 9640
Electrical Pitch Length mm 60 60

44
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MSDK Ironcore - MI10/16 Customized Al2|=

X T_,_X} AHA} EE“E I_I-7|g=!; 1301%{ QI I:I aH_lL—_I,
Performance*
Model Units MI10-0.5 MI10-1.5 MI10-2.5 MI16-0.5 MI16-1.5 MI16-2.5
Peak Force N 698 2095 3492 1316 3949 6582
Continuous Force 1 N 298 895 1491 531 1592 2654
Peak Power w 715 2144 3573 1075 3224 5374
Continuous Power w 79 238 397 119 358 597

* A7) Abke E=0H0) 7|RjEl E21 1 3 Ajole] BES RAIBICHE TR S0l KA,
1) 914 221 o ¢i A 2ol A4 257} 1000 D|Re = FAISs X7 2l

=T x

Electrical
Model Units 10-0.5 10-1.5 10-1.5 10-2.5 10-2.5 16-0.5 16-1.5 16-1.5 16-2.5 16-2.5
Wiring Series/Parallel S S P S P S S P S P

Avk-sine 14 14 42 14 70 134 13.36 40.09 13.36 66.82
Arms 99 99 297 99 495 95 945 2835 945 4725
Avk-sine 47 47 14 47 233 45 445 1336 4.45 2227
Arms 33 33 99 33 165 32 315 945 315 1575

Peak Current

Continuous Current

Force Constant N/Apk-sine 63.9 191.7 639 3195 639 119.15357.45119.15595,75 119,15
Back-EMF 2 V/m/s 738 2214 738 3689 738 1376 4127 1376 6879 137.6
Resistance@20°C (Phase to @ 4 12 13 20 08 64 193 21 322 13
Phase)

Inductance (Phase-to-Phase) 4 mH 76.7 230.1 256 3835 153 1261 3784 42 630.6 252
Electrical Time Constant 9 ms 19175 192 192 192 192 196 19.6 196 196 19.6
Motor Constant © N/vW 553 653 553 714 714 47 813 81.3 105 105
Terminal Voltage (max.) VDC 330 330 330 330 330 330 33 33 330 330
1) ga4s 2E ILo|M MMElE 2 ME S LIER,

2) 97| ME 2 X £xoilM 0| S5h= S2t 2 7H2| 2E 2| =(Phase to Phase) AlO|ollM S E|0{, 1 3t2 MM El Atelmte| 0-m| 3 gl

3) M&e 25T zao} | Wye ZM =l 2 719 E-I | (Phase to Phase) Afo| S &% 8t 242,

4) AHAEHALE DE S X |ELY QXISHEE ZH s MEHoIM 1 KHzE X 235101 SHE (Phase to Phase).

5) M7|X A" 4= STEP &Meto| Q17 &l &, "1%7} |5 M SE 3ol 63%0 == 5ts AlZH Y.

6) ZEMTE S88 M= AEE, 2l 85 2 AN 44E ZEH HE MEB222 LhE 7.

Thermal
Model Units MI10-0.5 MI10-1.5 MI10-2.5 MI16-0.5 MI16-1.5 MI16-2.5
Thermal Resistance Wind-Amb 1 °C/W 0.344 0.115 0.069 0.359 0.12 0.072
Thermal Time Constant 2 minute 36.1 36.1 36.1 36.1 36.1 36.1
Maximum Temperature °C 100 100 100 100 100 100

*m7te| EI'—|01 At O|xl ’\“E%IOE * Hesto] S8 2M Z2ualofMo I 2EE o5 7tsE.
H T2 QLE ot AME L (M) 2= x7+ US LR,

CH

=

e
2 B AI’S-’F—E STEP u.|'-r-l7|' °|7PE| 2, 2201 E 25 SE 249l 63%0 = stz AlZh 2l

Mechanical
Model Units MI10-0.5 MI10-1.5 MI10-2.5 MI16-0.5 MI16-1.5 MI16-2.5
Coil Weight Kg 2.6 7.8 13 4.5 13.5 22,5
Coil Length mm 132 372 612 132 372 612
Coil Width mm 98 98 98 158 158 158
Coil Height mm 43 43 43 43 43 43
Attractive Force N 1205 3615 6025 2410 7230 12050
Electrical Pitch Length mm 60 60 60 60 60 60



MSDK Ironcore Ml A|2|=

Dimensions - mm

Motor Coil (MI5 / MI7 / MI10) Motor Coil (MI16)
OAL OAL

H1

Unit: mm
CL1 Digital Hall Sensor Weight
Model L W H A B C D E CL2 GXP 1 W1 H1 OALT Kg
MI5-1-*S-S 92 53 25 175 18 24 40 28 500 4xM5 DP6 285 24 235 1205 0.55
MI5 MI5-2-*S-S 172 53 25 175 18 24 40 28 500 8xM5 DP6 285 24 235 2005 1
MI5-3-*S-S 252 53 25 175 18 24 40 28 500 12xM5 DP6 285 24 235 2805 1.45
MI7-1-*S-S 92 68 25 18 32 24 40 28 500 4xM5 DP6 285 24 235 1205 0.75
MI7 MI7-2-*S-S 172 68 25 18 32 24 40 28 500 8xM5 DP6 285 24 235 2005 14
MI7-3-*S-S 252 68 25 18 32 24 40 28 500 12xM5 DP6 285 24 235 2805 2
MI7-4-*S-S 332 68 25 18 32 24 40 28 500 16xM5 DP6 285 24 235 3605 2.6
MI10-1-*S-S 252 98 43 29 40 85 60 37 500 8xM6 DP8 315 24 198 2835 5.2
MI10-2-*S-S 492 98 43 29 40 35 60 37 500 16xM6 DP8 315 24 19.8 5235 10.2
MI10 MI10-3-*S-S 732 98 43 29 40 &P 60 37 500 24xM6 DP8 315 24 19.8 763.5 15.2
MI10-0.5-*S-S 132 98 43 29 40 85 60 37 500 4xM6 DP8 315 24 198 7635 2.6
MI10-1.5-*S-S 372 98 43 29 40 35 60 37 500 12xM6 DP8 315 24 19.8 763.5 7.8
MI10-2.5-*S-S 612 98 43 29 40 &P 60 37 500 20xM6 DP8 315 24 19.8 763.5 13
MI16-1-*S-S 252 158 43 34 30 35 60 37 500 16xM6 DP8 315 24 198 2835 9
MI16-2-*S-S 492 158 43 34 30 35 60 37 500 32xM6 DP8 315 24 19.8 5235 17.85
MI16 MI16-3-*S-S 732 158 43 34 30 85 60 37 500 48xM6 DP8 315 24 198 7635 26.7
MI16-0.5-*S-S 132 158 43 34 30 35 60 37 500 8xM6 DP8 315 24 198 2835 45
MI16-1.5-*S-S 372 158 43 34 30 35 60 37 500 24xM6 DP8 315 24 19.8 5235 1815
MI16-2.5-*S-S 612 158 43 34 30 85 60 37 500 40xM6 DP8 315 24 198 7635 22.5
MIS7-1-KS-S 52 68 25 19 30 125 25 - 500 4xM4 DP5 285 24 235 805 0.48
MIS7-2-KS-S 94 68 25 19 30 125 25 145 500 8xM4 DP5 285 24 235 1225 0.96
MIS7 MIS7-3-KS-S 136 68 25 19 30 125 25 145 500 12xM4 DP5 285 24 235 1645 1.44
MIS7-4-KS-S 178 68 25 19 30 125 25 145 500 16xM4 DP5 285 24 235 206.5 1.92
MIS7-5-KS-S 220 68 25 19 30 125 25 145 500 20xM4 DP5 285 24 235 2485 2.4

46



Magnet Track (MI5/ MI7/ MI10/ MI16)
Hj G

Magnet Track (MIS7)
Ho G JIN)

Unit: mm
Modek L W H A B C D E F G | JIN) W‘Ii'ght
MI5 R5-160MC 160 908 11.3 ) 45 40 80 40 371 0.8 25 M5 Socket Head Screw(4) 0.55
R5-240MC 240 55} 11.3 B 45 40 80 40 37.1 0.8 25 M5 Socket Head Screw(6) 0.85
MI7 R7-160MC 160 70 1.3 5 60 40 80 40 371 0.8 25 M5 Socket Head Screw(4) 0.75
R7-240MC 240 70 11.3 B 60 40 80 40 371 0.8 25 M5 Socket Head Screw(6) 1.15
MI10 R10-180MC 180 95 11.3 75 80 30 60 60 55) 0.7 43 M6 Socket Head Screw(6) 1.2
R10-240MC 240 95 11.3 75 80 30 60 60 55 0.7 43 M6 Socket Head Screw(8) 1.6
MI16 R16-180MC 180 155 11.3 7.5 140 30 60 60 55} 0.7 43 M6 Socket Head Screw(6) 2
R16-240MC 240 155 11.3 7.5 140 30 60 60 55) 0.7 43 M6 Socket Head Screw(8) 2.7
MIS7 MIS7-84MC 84 68 10.7 5 58 21 42 21 36.4 0.7 25 M4 Socket Head Screw(4) 0.36
MIS-126MC 126 68 10.7 B 58 21 42 21 36.4 0.7 25 M4 Socket Head Screw(4) 0.54
Digital Hall Sensor
/M|5/M|7/M|S7 N /M|10/M|16 h

2-(03.5 THRU
2-¢3.5 THRU
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Cable Information

Pin Description

Coil Power Cable

Function Color
u Red
Vv Brown
W Orange
GND Green
Thermostat+ Gray
Thermostat- Violet

% Thermostat opens at 90 £ 10 T

Cable Description

Model Cable

MI5
MIS7 Coil Power
MI7

MI10

MIi16

MI5

MIS7 Digital Hall Sensor
MI7

Coil Power
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Digital Hall Sensor Cable

Function Color
+5V Black
Ground White
Hall A Green
Hall B Blue
Hall C Brown
Shield Shield

Type AWG

4X18ANG

UL2586 2X22AWG

4X14AWG

UL2586 2X22AWG

UL2464 5X26ANG

Diameter[mm)]

Magnet Hall Sensor Cable

Function Color
+5V Red
Ground Red/White
Hall A Pink
Hall B Pink/Black
Hall C Green
Shield Green/Black
ENC +A White
ENC -A White/Black
ENC +B Orange
ENC -B Orange/Black

Bending Ratio Length [mm]

[mm]
54 500
67.5 500
36 500



MSDK Ironcore Ml A|2|=

T BH7| @Y

Motor Coil Magnet Track
L3 AR: L AR
Q) @ ® @ ® Q) @ ©® ®
MI5 - 1 - K S - S R5 - 240 M (o
(1) Series (D Series
MI5 R5 MI5 (same magnet track of R series
Mmi7 R7 MI7 (same magnet track of R series)
m::}g R10 MI10 (same magnet track of R series)
G16 MI16 (same magnet track of R series)
@ Coil Size @ Track Length
1 One pole 160 160mm (R5 & R only)
2 Two poles 180 180mm (R10 & R16 only)
3 Three poles 240 240mm
4 Four poles(MI7 only)
0.5 0.5 pole (MI10, MI16 only) ¥ ® Modular
1.5 1.5 poles (MI10, MI16 only) ") M Standard
25 2.5 poles (MI10, MI16 only) !
Hall Sensor @ Magnet Coating
K Diaital Hall S (] Magnet: Nickel Coating (Standard)
Igital mall sensor Cover: Stainless Steel Cover (Standard)
@ Wiring
S Series
P Parallel (Except 5-1, 7-1, 10-1, 16-1)
@ Option
S Standard
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T 27| B

Motor Coil
L2 AfR|
0 @ ® ®
MIS7 - 1 - K S - S
(1) Series
MIS7 Short Type
@ Coil Size
1 One pole
2 Two poles
3 Three poles )
4 Four poles
5 Five poles
@ Digital Hall Sensor
K Digital Hall Sensor
N No sensor
@ Winding
S Series

50

Magnet Track

2L Al:

@ @ ©® @
MIS7 - 126 M C
(1 Series

MIS7 MI Short Type
@ Track Length

84 84mm

126 126mm
® Modular

M Standard

@ Magnet Coating
(] Magnet: Nickel Coating (Standard)
Cover: Stainless Steel Cover (Standard)



Parker Motion Control Package Solution

PAC (Parker Automation Controller)z} P series Servo DriveE Motion Control Package Solution@ 2 Xj& 5t U0, F7}&0l
Hardware 7101 g10] Ct& H|0f, 22 Mo, Al2xz|, 2% 6, J2|1 d-ae2ie S 2 Hofof 22t S8 £FM 7610 7+5510d

N 2ES =2 5 ASLCL

OPERATION or MACHINE NETWORK

Customized Protocol via @ .
Ethernet (TCP/UDP) Modbua TcF % j t ST i%%%%ﬂ Eﬂm&t/b;")

CONTROLLER -PAC

« CNC Control _ - Standardized programming
- Three dimensional lines, arcs, = y = - |EC 61131 Programming
elliptic arcs, parabolas, and - PLCopen Motion Control
splines - DIN 66025 CNC G-code

+ Gantry Kinematics
- XYZ, XYZ8, XYZ8 w/ tool offset
- T or H-Gantry systems w/
stationary axes and a belt
- b-axis transformation for XYZ and
2-axis tool head manipulator

» Web-Published Xpress Visualization
- Graphics, Videos and Animations
- Built-in Security Options
- Recipe / Alarm Management
- Remote Viewing/Management
- Access from any web browser

+ Robot Kinematics aC R EnE AT oo + Android Remote Manager to Xpress
- 2 & 3 jointed SCARA robots ' f =
- 4 axis palletizer robots
- 6 DOF articulated robots
- Parallel robots, including delta

« |IP Protection & Licensing

- Signal Handling, Advanced Logic

EtherCAT ™ @ CANOpen Over EtherCAT Conventional Signals

SERVO DRIVE -P series
» 16KHz current control i I » Automatic motor phase correction
+ 8KHz velocity/position control » Automatic hall correction
+ Automatic Gain Tuning Hl + Vibration suppression
» Adaptive filter » 64 motion profiles
« Safety *+ Multi-Axis feature ' « 1/O control

Y]

}__\_—— lNTERFACE @ E_‘_nDat 2.2 m@&
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Linear Motor & P Series Drive Packages

Ironless

Drive

PD-04

PD-10

Motor Winding

210-1
210-2
210-3
210-4
110-1
110-2
210-1
210-2
210-3
210-4
310-1
310-2
310-2
310-3
310-4
310-5
310-6
410-2
410-3
410-4
410-6
410-8

lIroncore

Drive

PD-04

PD-10
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Motor

R5-1A
R5-1E
R5-2E
R7-1E
R7-2E
R7-3E
R5-2A
R5-2E
R7-2E
R7-3E
R10-1E
R10-2E
R16-1E
R16-2E

(0))

DL mwnmmwmnowmTOHONKTTOVT T TOTONN NN

Winding

(0))

WD wmwmmwH4 T T TUTOONNDON

Feedback

Quadrature Incremental
encoder
BiSS-C (absolute) encoder
EnDAT 2.2 SinCos

Quadrature Incremental
encoder
BiSS-C (absolute) encoder
EnDAT 2.2
SinCos

Feedback

Quadrature Incremental
encoder
BiSS-C (absolute) encoder
EnDAT 2.2
SinCos

Quadrature Incremental
encoder
BiSS-C (absolute) encoder
EnDAT 2.2
SinCos

Drive

PD-35

Drive

PD-35

Motor

110-1
110-2
110-2
210-1
210-2
210-3
210-4
310-2
310-3
310-3
310-4
310-4
310-5
310-5
310-6
310-6
410-2
410-2
410-3
410-3
410-4
410-4
410-6
410-6
410-8
410-8

Motor

R7-1A
R7-2A
R7-2A
R7-3A
R7-3A
R10-1A
R10-2A
R10-2A
R10-3A
R16-1A
R16-2A
R16-2A
R16-3A
R10-2E
R16-2E

Winding

T

4TV A4 U404 0404 T4 T0T AT AT A4 -7T

Winding

(0]

T T W TTOOK®ONKTITO®N A0 TN

Feedback

Quadrature Incremental
encoder
BiSS-C (absolute) encoder
EnDAT 2.2
SinCos

Feedback

Quadrature Incremental
encoder
BiSS-C (absolute) encoder
EnDAT 2.2
SinCos
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Motion Systems Group China
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Parker Hannifin Motion and Control (Wuxi) Company Ltd.
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Sales Office

Asahi Plant, 81-479-64-2282

kpl_sales@parker.com

Kuroda Pneumatics LTD
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Motion Systems Group Japan
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