Linear axes & linear axis systems
Double axes HD

15. Double axes HD

15.1 Properties of double axes HD with toothed belt drive

The HIWIN double axes HD are linear modules for flexible use and consist of two belt
axes HM-B, which are connected to each other via a synchronous shaft. They are
preferably used in applications where a single axis is not sufficient due to high torque
loads or the dimensions of the loads to be transported. HIWIN double axes HD are also
ideally suited as a basis for multi-axis systems.

Synchronous shaft

The synchranous shaft ensures safe and rigid power transmission for parallel
movement of both axes. Due to the generously dimensioned diameter, the synchronous
shaft is very torsionally stiff, meaning no additional bearing is required, even at higher
speeds and longer axis distances.

Critical speed of the synchronous shaft

The critical speed depends on the length and diameter of the synchronous shaft

and must not be exceeded during operation. The resulting maximum centre distance
depending on the size and the axis speed of the HIWIN double axes can be calculated
using the diagram in Fig. 15.1.

6.000 -

——HDI
5.000 A e HD2
4.000 HD3

E

£ 3.000 - HD4

T
2.000
1.000

0 T T T T 1
0,0 1,0 2,0 3,0 4,0 5,0

v [m/s]

Fig. 15.1 Maximum centre distance Ly as a function of axis speed v
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HIWIN.

15.2 Order code for double axes HD

m " B 000
HIWIN double axis Axis limit switch:

size (profile width of the individual axes): . Without imit switch
1+ 40mm A: 2xnormally closed, 100 mm cable, connector
. B:  Zxnormally open, 100 mm cable, connector
2: 60mm
3. 80mm C: Zxnormally closed, 4m open cable end
4 120mm D: 2xnormally open, bm open cable end
Cover strip: o Flea'ranlce hetwee_n tV\;O carriages [mm]:
N: Without cover strip 000:0nly one carriage
C: With steel cover strip - Carriage length:
S: Short
Stroke length
roke tength [mml M: Medium
L: Long
H:  Long - Heavy load ¥

Continuation, order code for double axes HD

N R 60408 F
Distance measuring system optionl: Delivery condition:

N:  Without distance measuring system T: Partially assembled (standard)
A: HIWIN MAGIC, analogue, 1Vss sin/cos, 5 m open cable end None: Assembled

D:  HIWIN MAGIC, digital, TTL 5V, 5m open cable end Gearbox ¥

Centre distance D [mm] Flange type?!

Drive interface:
N: Without N L R

L Left
R: Right

! More detailed information in chapter 21 from page 156 or in the “HIWIN MAGIC Distance Measuring Systems™ assembly instructions”.
2 f no drive interface is selected, the order code ends after this digit.

3 You can find all flange types in Table 22.1 from page 160. If no gearbox is selected, the order code ends after this digit.

) You can finding matching gearboxes in section 22.1.5.5 from page 170.

5 Only available for HD4
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15.3 Dimensions and specifications of HD1
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Table 15.1 HD1 dimensions
Variant without cover Variant with cover
Sledge type S M L S M L
Carriage profile length L. [mm] | 126 160 230 125 160 230
Total carriage length L. [mm] 150 185 255 230 265 335
Cover strip deflection A [mm] - - — 40 40 40
Max. stroke length Lsr [mm] 3,000 3,000 3,000 3,000 3,000 3,000
Total length Ly [mm] Ly = Lsy + 294 Ly = Ly + 329 Ly = Lgy + 399 Ly = Ly + 374 Ly = Lgy + 409 Ly = Lgy + 479
Centre distance Ly min. [mm] 160 160 160 160 160 160
Centre distance Ly max. [mm] 1,500 1,500 1,500 1,500 1,500 1,500
Table 15.7 General technical data 500 1
450
Max. feed force Fy_pa [N] 450 Zx 400 \
Max. speed [m/s] 5 £ 350 -
Max. drive torque My pay [Nm] 79 “ 300 A
Typical load capacity" [kg] 25 250 . . . . .
Single axis HMD40B 0.0 1.0 20 1mye1 30 40 50
" With equal load distribution on both axes Fig. 15.2 Max. feed force F,_nax as a function of axis speed v
Table 15.3 Mechanical properties
Variant without cover Variant with cover

Sledge type 5 M L 9 M L
Mass of the carriage [kg] 0.70 0.82 1.04 0.84 0.95 117
Mass at 0-stroke and centre distance Ly = 02 [kg] | 3.44 377 443 417 450 517
Mass per 1 m stroke [kg/m] 6.20 6.32
Mass per 1m centre distance Ly [kg/m] 276 2.7
Jrot.V at 0-stroke and centre distance Ly = 0 [kgcm?] | 1.16 1.16
Jrot.V per 1 m stroke centre distance [kgcm?/m] 3.24 3.24
Idle torque at 0-stroke [Nm] 0.35 0.50

1l Rotational moment of inertia

2 The values apply to axes with one carriage. For axes with 2 carriages, add the following:

carriage length L (in m))

Mass of carriage + mass per 1 m stroke x (clearance between the carriages (in m) +

Note: For further dimensions and data, see belt axis HM040B on Page 26.
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15.4 Dimensions and specifications of HD2

Lt
83 15 Lst
—\ ‘( M IF e orn T 1N
33 L . S
L
15 A Let
1 [e] Q Q T
T T )
C_J4d
o 80 x40 N8
2| 250
imEiy
[ 14
Q [e] [e] T
| ——) -
Table 15.4 HD2 dimensions
Variant without cover Variant with cover
Sledge type S M L S M L
Carriage profile length L. [mm] | 150 200 300 150 200 300
Total carriage length L. [mm] 180 230 330 260 310 410
Cover strip deflection A [mm] - - — 40 40 40
Max. stroke length Lsr [mm] 5,704 b,6b4 5,5b4 5,624 5574 b.474
Total length Ly [mm] Ly = Ly + 376 Ly = Lgy + 426 Ly = Lgy + 526 Ly = Lgy + 456 Ly = Lgy + 506 Ly = Lgy + 606
Centre distance Ly min. [mm] 186 186 186 186 186 186
Centre distance Ly max. [mm] 2,000 2,000 2,000 2,000 2,000 2,000
Table 15.5 General technical data 1.500
Max. feed force Fy_pa [N] 1323 Zx 1:?23
Max. speed [m/s] b £ 900
Max. drive torque M, pax [Nm] 33.1 u 700
Typical load capacity ! [kg] 62.5 500 - . . . . .
Single axis HMO40B 00 20 30 40 50
" With equal load distribution on both axes Fig. 15.3 Max. feed force F, ey as a function of axis speed v
Table 15.6 Mechanical properties
Variant without cover Variant with cover
Sledge type S M L S M L
Mass of the carriage [kg] 157 186 2,44 177 2,06 2,64
Mass at 0-stroke and centre distance Ly = 02 [kg] 8,17 9,00 10,68 9,35 10,19 11,89
Mass per 1 m stroke [kg/m] 10.96 1.7
Mass per 1 m centre distance Lp [kg/m] 10.26 10.26
Jrot. at 0-stroke and centre distance Ly = 0 [kgcm?] | 5.95 5.9
Jro.V Per 1 m stroke centre distance [kgcm?/m] 6.63 6.63
Idle torque at 0-stroke [Nm] 0.94 1.60

! Rotational moment of inertia
2 The values apply to axes with one carriage. For axes with 2 carriages, add the following: Mass of carriage + mass per 1 m stroke x clearance between the carriages (in m) +
carriage length L (in m))

Note: For further dimensions and data, see belt axis HM060B on Page 28.
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15.5 Dimensions and specifications of HD3

Lt
101 20 Lst 20 101
] e we [N S N
F o
o~ m] @) S
) ° = o o

Lc
175 | A Lei
[¢) [¢) © © ©
8 |
[©] © © [©] ©
o @50 80x4ON8
-
[¢) [¢) © © ©
[©) [©) [©) [©] [©) 1
o
Table 15.7 HD3 dimensions
Variant without cover Variant with cover
Sledge type S M L S M L
Carriage profile length L, [mm] | 210 300 390 210 300 390
Total carriage length L, [mm] 245 33 425 335 475 515
Cover strip deflection A [mm] - - - 45 45 45
Max. stroke length Lsy [mm] 5,633 5,543 b,453 5,543 5,453 h,363
Total length Ly [mm] Ly = Ly + 487 Ly = Lgr + 577 Ly = Lgy + 667 Ly = Lgr + 577 Ly = Lgy + 667 Ly = Lgr + 767
Centre distance Ly min. [mm] 200 200 200 200 200 200
Centre distance Ly max. [mm] 2,400 2,400 2,400 2,400 2,400 2,400
Table 15.8 General technical data 2.000
Max. feed force Fy_pa [N] 1,880 Z 1.500
Max. speed [m/s] b g
: .~ 1.000
Max. drive torque M, max [Nm] 56.8
Typical load capacity [kg] " 150 500 - - - - - -
Single axis HMO80B 0.0 10 20 1y 30 4.0 5.0

" With equal load distribution on both axes Fig. 15.4 Max. feed force F_ngy as a function of axis speed v

Table 15.9 Mechanical properties

Variant without cover Variant with cover
Sledge type S M L S M L
Mass of the carriage [kg] 3.0 4.03 4.85 3.62 bk 5.26
Mass at 0-stroke and centre distance Ly =02 [kg] | 16.28 18.88 21.49 18.79 21.42 24.05
Mass per 1 m stroke [kg/m] 19.88 20.15
Mass per 1 m centre distance Lp [kg/m] 10.26 10.26
Jrot. at 0-stroke and centre distance Ly = 0 [kgem?] | 13.37 13.37
Jro.V Per 1 m stroke centre distance [kgcm?/m] 6.63 6.63
Idle torque at 0-stroke [Nm] 2.40 2.60

! Rotational moment of inertia
2 The values apply to axes with one carriage. For axes with 2 carriages. add the following: Mass of carriage + mass per 1 m stroke x (clearance between the carriages (in m) +
carriage length L (in m))

Note: For further dimensions and data, see belt axis HM0B0B on Page 30.
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15.6 Dimensions and specifications of HD4
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Table 15.10 HD4 dimensions
Variant without cover Variant with cover
Sledge type S M L/H S M L/H
Carriage profile length L, [mm] | 260 370 535 260 370 535
Total carriage length L, [mm] 306 415 580 425 535 700
Cover strip deflection A [mm] - - - 60 60 60
Max. stroke length Lsy [mm] 5,531 b4 5,256 541 5,301 b,136
Total length Ly [mm] Ly = Ly + 689 Ly = Ly + 799 Ly = Lgy + 964 Ly = Ly + 809 Ly = Lsy + 919 Ly = Ly + 1,084
Centre distance Lp min. [mm] 256 256 256 256 256 256
Centre distance Ly max. [mm] 3,000 3,000 3,000 3,000 3,000 3,000
Table 15.11 General technical data 6.000
= - \
Sledge type SIMIL H E;; 5000 4 HD4-H
Max. feed force Fy_mayx [N] 4,386 6,000 £
Max. speed [m/s] 5 5 L 4.000 1 HD4-S/M/L
Max. drive torque M, may [Nm] 201 275 3.000 T T T 1
Typical load capacity [kg]" 300 400 0.0 1.0 20, mye1 0 40 50
sl U A Fig. 16.5 Max. feed force Fy_nqx as a function of axis speed v
1l With equal load distribution on both axes
Table 15.12 Mechanical properties
Variant without cover Variant with cover

Sledge type S M L H S M LH H
Mass of the carriage [kg] 10.27 12.52 15.89 17.44 1.2 13.46 16.84 18.39
Mass at 0-stroke and centre distance Ly = 02 [kg] 47 46 b4 34 64.66 66.21 53.93 60.85 71.22 72.77
Mass per 1 m stroke [kg/m] 42.06 4241
Mass per 1m centre distance Ly [kg/m] 17.69 17.69
Jrot.V at 0-stroke and centre distance Ly = 0 [kgcm?] | 103.05 99.05
Jrot.V Per 1 m stroke centre distance [kgcm?/m] 44,93 4493
Idle torque at 0-stroke [Nm] 6.20 7.00

1 Rotational moment of inertia

2 The values apply to axes with one carriage. For axes with 2 carriages. add the following: Mass of carriage + mass per 1 m stroke x (clearance between the

carriages (in m) + carriage length L (in m))

Note: For further dimensions and data, see belt axis HM120B on Page 32.

HX-06-1-EN-2411-K

109



