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Linear Guideways
Product overview

1. Product overview

Linear guideway, series HG and QH

O 0OO0OO0Oo

4-row recirculation ball bearing guide

45° contact angle

High loading capacity in all mounting positions
High rigidity

Block with SynchMation™ technology (QH series)

Chapter 3.1

Linear guideway, series EG and QE

O 0O OO

4-row recirculation ball bearing guide

45° contact angle

High loading capacity in all mounting positions
Low installation height

Block with SynchMotion™ technology (QE series)

Chapter 3.2

Linear guideway, series CG

O O0OO0Oo

4-row recirculation ball bearing guide

0-arrangement with 45° contact angle

High torque loading capacity, especially rolling moment capacity
Optional: rail with cover strip

Chapter 3.3

Linear guideway, series WE and QW

O 0O O0OO0Oo

4-row recirculating ball bearing guide

45° contact angle

High torque loading capacity

Low installation height

Block with SynchMotion™ technology (QW series)

Chapter 3.4

Linear guideway, series MG

O 00O

2-row recirculating ball bearing guide
45° contact angle

Compact construction

Narrow and wide designs

Chapter 3.5

HIWIN.
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Linear guideway, series RG and QR Chapter 3.6
O 4-row recirculation ball bearing guide

O 45° contact angle

O Roller guide

o Very high loading capacity

o Very high rigidity

O Block with SynchMation™ technology (OR series)

Linear guideway, series PG Chapter 3.7
o HG series with integrated positioning measurement system

O  [ero contact distance measurement

o Simple attachment and assembly

o Signal output in real time

Accessories Chapter 4

o Grease nipple
O  Lubrication adapter
o Push-in fittings

LINEAR GUIDEWAYS 4 5
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General information

2. General information
2.1 Properties and advantages

1. High positioning accuracy

A carriage mounted with a linear guideway only has to overcome rolling friction. The
difference between the static and dynamic rolling friction is very small so the break-
away force is only slightly greater than the mation force. Stick-slip effects are not
experienced.

2. Long lifetime and highly precise movement

With a sliding guide, the different thicknesses of lubrication film may result in
accuracy errors. The sliding friction and the fact that lubrication is often insufficient
cause a ot of wear and therefore decreasing accuracy. Contrasted with this, the linear
guideway has very Low rolling friction, coupled with extremely low wear. Guidance
accuracy remains virtually constant over the entire lifetime.

3. High speed and low driving force
The Low friction coefficients mean that only low driving forces are needed. The required
power also remains low when reversing.

4. Same high load capacity in all directions
Thanks to the enforced guidance inherent in its design, a linear guideway can absorb
forces in a vertical and horizontal direction.

5. Simple installation and interchangeability

Assembling a linear guideway is a simple process. A high level of accuracy is achieved
with a milled or ground mounting surface if the assembly instructions are followed.
Standard sliding guides require considerably more effort to assemble as the sliding
surfaces have to be scraped. Individual components cannot be interchanged without
scraping. Linear guideways can however be interchanged with very little effort.

6. Simple lubrication

Insufficient Lubrication on sliding guides destroys the sliding surfaces. Lubricant must
be used at a large number of points on the sliding surfaces. The linear guideway only
requires minimal Lubrication which is provided by a simple supply line to the block.
HIWIN can also supply blocks with an integrated oil lubrication unit and interchange-
able oil tank for long-term lubrication.

7. Corrosion protection

To achieve optimum corrosion protection, blocks and rails can be supplied with
different coatings. The individual procedures selected depend on the application.
Data relating to the ambient conditions and corrosive substances is needed for an
optimum choice of coating. The miniature linear guideways MG and PM are produced
in stainless steel.

Motion Control & Systems
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2.2 Selection principles

tl

Establish the selection conditions

O Machine base Travel distance

o
O Max. installation space O Speed of travel, acceleration
O Desired accuracy o Frequency of use
o Rigidity required o lifetime
o Type of loading O Ambient conditions
Select the series

o HG and CG series - Grinding, milling and drilling machines, lathes, machining centres, woodworking
O  EG series - Automation technology, high-speed transport, semiconductor equipment, precision measuring equipment
o WE series - Single axes with high torque loads M,

O MG series - Miniature technology, semiconductor equipment, medical technology

O RG series - Machining centres, injection moulding machines, machines and systems with high rigidity

Select the accuracy class

o Classes C, H, P. SP. UP depending on the accuracy required

Define the size and number of blocks

o Depending on empirical values

o Depending on type of loading

O Ifahballscrew is used, the nominal size of the linear guideways and the ballscrew should be roughly the same, e.g. 32 ballscrew and 35 rail

Calculate the maximum load of the blocks
o Calculate the maximum load using the sample calculations (see Section 2.5). Ensure that the static structural safety of the selected linear
guideway is higher than the corresponding value in the table on static structural safety.

Determine the preload
O The preload depends on the rigidity requirements and the accuracy of the mounting surface.

Determine the rigidity
o Use the rigidity table to calculate the deformation (S)the rigidity increases with preload and as the guide increases in size.

Calculate the lifetime
o Establish the lifetime needed taking account of the speed and frequency of travel; base work on sample calculations (see Section 2.4).

Select the type of lubrication
O Grease via grease nipple
o Oilvia connection line

Selection complete

LINEAR GUIDEWAYS /
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2.3 Load ratings

2.3.1 Static load rating C;

If a linear guideway is subject to disproportionately high loads or impact during load which causes a permanent deformation of 0.0001 x ball diameter at the point
movement or when stationary, local permanent deformation occurs between the block of contact subject to the most loading. The values are stated in the tables for each
and balls. Once this permanent deformation exceeds a particular level, it impacts on linear guideway. These tables can be used to select a suitable linear guideway. The
how easily the guide moves. By definition, the static load rating corresponds to a static maximum static load to which a linear guideway is subjected must not exceed the

static load rating.
2.3.2 Permissible static moment M,
The permissible static moment is the moment that corresponds to the greatest
possible loading of moving parts by the static load rating in a defined direction and
magnitude. The permissible static moment is defined in three directions (MX, MY and
MZ) for linear movement systems.

My My Mz
m m
e
) = - -

2.3.3 Static structural safety

Static structural safety, which depends on the ambient and operating conditions, must
be taken into account for rail systems at rest or moving slowly. A higher level of
structural safety is especially important for guides subject to impact loads, see Table
2.1. The static structural safety can be calculated using F 2.1.

f,  Static structural safety
f,  Static safety factor for torque loading
F2.1 C, Static load rating [N]
fo = Co i fou = My M, Permissible static moment [Nm]
P M P Equivalent static working load [N]
M Equivalent static moment [Nm]

Please note: The load-bearing capacity of the linear guideway is often limited not by its load-bearing strength, but the screw connection. We therefore recommend checking the
maximum permitted load-bearing capacity of the screw connection in accordance with VDI 2230.

Table 2.1 Static structural safety

Normal loading 1.26-3.00
With impact and vibration 3.00-5.00

2.3.4 Dynamic load rating C on

The dynamic load rating is the defined loading (in direction and magnitude) at which

a linear guideway achieves a nominal lifetime of 50 km " travel distance (HG, QH, EG, QE,
CG, WE, QW, MG) or 100 km " {RG). The dynamic load rating is stated for each guide in
the dimension charts. This can be used to calculate the lifetime of one particular guide.

" Note

The dynamic load rating of linear guideways is stated for a lifetime of 50 or 100 km travel distance depending on the manufacturer. The following factors can be used to convert
the dynamic load rating.

Cy, 00km =126 x C, 100km (series HG, QH, EG, QF, CG, WE, QW, MG)

Cyp 50km =123 x C,_ 100 km [series RG)

Motion Control & Systems
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2.4 Lifetime calculation

2.4.1 Definition of lifetime

Continual and repeat loading of the tracks and balls on a linear guideway causes signs
of fatigue on the track surface. Ultimately this results in what is known as pitting. The
lifetime of a linear guideway is defined as the total travel distance covered until pitting

starts to form on the surface of the track or balls.

2.4.2 Nominal lifetime (L)

The lifetime may vary significantly even if the linear guideways are produced in the
same way and used under the same movement conditions. The nominal lifetime should
therefore be viewed as a rough estimate of the lifetime of a linear quideway. The
nominal lifetime corresponds to the total travel distance which 90 % of a group of
identical linear guideways reach under the same conditions without failure.

2.4.2.2 Nominal lifetime calculation

The actual loading affects the nominal lifetime of a linear guideway. The nominal
lifetime can be calculated with Formulas F 2.2 and F 2.3 using the selected dynamic

load rating and equivalent dynamic loading.
Formulas for calculating nominal lifetime (L)

Series HG, QH, EG, QE, WE, MG:

F2.2 3
L= | ] < 50km
Series RG, OR:

F2.3 10
L=[%] . 100km

2.4.2.1 Factors affecting nominal lifetime

L Nominal lifetime [km]

dyn

C.  Dynamic load rating [N]

P Equivalent dynamic loading [N]

The type of loading, hardness of the track and temperature of the guide have a
considerable impact on the nominal lifetime. Formulas F 2.4 and F 2.5 show the

relationship between these factors.

Hardness factor (f,)

The tracks of the linear guideways have a hardness of 58 HRC. A hardness factor of

1.0 applies. If the hardness differs from this, the hardness factor shown on the right HRC
should be used. I the stated hardness is not reached, the permissible loading is

reduced. If this happens, the dynamic and static load ratings must be multiplied by the 1

hardness factor.

Temperature factor (f)

Standard rails can be used in an ambient temperature range of -10 to 80 °C. At ambi-

ent temperatures up to 150 °C, linear guideways with a metallic end cap must be used
(identified in the type code by the addition “/SE”). Intermittent ambient temperatures

°C

60 50 40 30 20 10

]
UL | |
1.00.6 03 0.2 0.03 0.03

80 100 150 200 250
|

of up to 180 °C are possible. However, we do recommend contacting our technical f
support team to be sure. If the temperature of a linear guideway exceeds 100 °C, the
permissible load and lifetime are reduced. The dynamic and static load ratings must

therefore be multiplied by the temperature factor.

| | ] |
[T T TTTTTT1
1.0 0.9 08 0.7 0.6
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Load factor (f )

The equivalent dynamic load is multiplied by the load factor according to Table 2.2.
This takes into account the external effects on the rail's service life that are not
entered directly in the calculations (e.g. vibrations, impacts, and high speed).

Table 2.2 Load factor
T T S (A
No impact and vibration up to 15 m/min 10-12

Normal load 15 m/min to 60 m/min 12-15

Little impact 60 m/min to 120 m/min 15-20

With impact and vibration greater than 120 m/min 20-35

Formula for calculating nominal lifetime
(taking factors into account)

Series HG, QH, EG, QE, C6, WE, QW, MG:

F2.4 X Co 3
L= %m] x50km L Nominal lifetime [km]
" f Hardness factor
C,,  Dynamic load rating [N]
Series RG, QR: f Temperature factor
P Equivalent dynamic loading [N]
F25 Lo fy ><fft><F()3d i ]‘%x 100km f, Load factor
WX

2.4.3 Lifetime calculation (L)
The speed of travel and frequency of movement are used to calculate the Lifetime in
hours from the nominal lifetime.

Formula for calculating lifetime (L )

Series HG, QH, EG, QE, C6, WE, QW, MG:

F2.6 n 3
[ Gan ]« 50,000
L-_L _'P
T Vx60 vx 60
L, Lifetime[h]
L Nominal lifetime [m]
Series RG, QR: v Speed [m/min]
Cdyn/P Ratio between load rating and load
F2.7 19
[ Gan] ™« 100,000
Lh = L P

T Vx60 vx 60

Motion Control & Systems
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2.5 Operating load

2.5.1 Operating load

When calculating the loads acting on a linear guideway, various factors must be taken
into account, e.g. the focal point of the load, the mation force's point of entry and the
mass inertia at the start and end of movement. To obtain a correct value, each parameter

must be taken into account.

Load on a block

Table 2.3 Load on a block (examples of calculating load on a block)

Typical examples Distribution of load Load on a block

o

.. Load on the individual block
Weight of load
Motion force; other force arising
Reaction force
Distance from external force to carriage

—m =

INTELLIGENCE IN MOTION
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h
] iy
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L L ©
1 | 131
|_cl/ZC/% -t
[of
k Wxh Fxl
:EU . : P1 PA = 2C + 2C
I:IW (8]
1 = Po=Po=+ 7+ o
d/2d d/2 Pt2=Pm=¥+%+ F2>:jk

C Rail spacing

d Block spacing

a, b,k Distance from external force to geometric center
h Distance from center of gravity to driver

LINEAR GUIDEWAYS
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Load and mass inertia

Table 2.4 Load and mass inertia (examples of calculating load and mass inertia)

Consideration of acceleration and deceleration Load on one block

o Constant velocity

=S 7
_ W
RIS W
CHi3: : 4
O Acceleration
L W ] f‘ W ) Wo1ow L
L[]J LE}‘ o — L] [ [T P1—P3=T+7XEX\{—:XE
F
C/2 C/2 ‘(\1/':2:> d/2 W 1 W v |_
c d Pz_PA:T_7xExt_:XH
Ve [m/s] o Deceleration
W 1T W v
P1_P3_T ?xgxt—ax g
t1 t2 t3
W 1T W v
t[S] Pz—P4=T+7XEXt—3XH
P....P Load on the individual block v Velocity [m/s]
] Weight of Load t Acceleration time [s]
F Motion force t, Constant speed time [s]
F Reaction force t Deceleration time [s]
g Gravitational acceleration [m/s2] c Rail spacing [m]
d Block spacing [m]
2.5.2 Calculation of equivalent load during changing loads ( Distance from center of gravity to carriage [m]

If loading of a linear guideway fluctuates greatly, an equivalent load must be used in
the lifetime calculation. The equivalent load is defined as the load which causes the
same wear on the bearings as the changing loads. It can be calculated using Table 2.5.

Table 2.5 Examples of calculating equivalent load (P, )

Gradual change Steady change Sinusoidal change

PP

N P P
Lp, Prmax

777777 = |Pn
T NP
! ! T ~ Pmlﬂ

L1 ‘ L2 ‘ Ln L L
L
Pm=i/l|_[P13XL1+P23XL2+...+P:X|_n Pm:%Pmi""'szmax P =0.65 x Pra

P Equivalent load

P Changing load

P Minimum load

P Maximum load

L Total travel distance

L, Travel distance under load P,

Motion Control & Systems
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2.6 Friction and lubrication

2.6.1 Frictional resistance

Using rolling elements in the linear guideway mainly reduces friction on the roll
friction of the rolling elements. This makes the friction coefficient of linear guideways
very low, up to one fiftieth of that of traditional sliding quides. Generally, the friction

I8 Fopxw+s

2.6.2 Lubrication

Like any other roller bearing, linear guideways need a sufficient supply of lubricant.
In principle, both oil and grease can be used for lubrication. The lubricant is a design
element and should be taken into account when designing a machine.

HIWIN provides greases for various requirements:

o HIWINGOT: heavy-duty applications

HIWIN G02:  clean room and vacuum applications

HIWIN GO3  high-speed clean room and vacuum applications
HIWIN GO4:  high-speed applications

HIWIN GO5: standard applications

O O O O

You will find information about the HIWIN lubricants in the accessories chapter 4.

You will also find details about the HIWIN lubricants and lubrication of the linear
guideways in the “HIWIN assembly instructions for linear guideways” available
from www.hiwin.cz.

2.6.3 Oil lubrication unit E2

The oil Lubrication unit E2 consists of a lubricating unit between the deflection system
and the end seal, and an interchangeable oil tank. The block does not need to be
disassembled in order to interchange the oil tank. Lubrication passes from the oil tank
via the connector to the lubricating unit which then lubricates the track of the rail.

The oil lubrication unit EZ is available for the HG, EG and RG series. You will find the
corresponding dimensions, lubricant volumes and intervals in the chapters for the
corresponding series.

1 (21131 [4] ——

71 181l

Applications

O Machine tools

o Production machines, injection moulding machines, paper industry, textile
machines, foodstuffs industry, woodworking machines

o Electronics industry, semiconductor industry, rabot technology, cross tables,
measurement and test machines

o Other areas, medical equipment, automation, industrial handling

Motion Control & Systems

coefficient is around 0.004 depending on the series. If the loading is only 10 % or less
of the dynamic load rating, most of the frictional resistance is caused by the wiper and
grease and friction between the rolling elements. If the operating load is more than

10 % of the dynamic load rating, the load provides the majority of the frictional
resistance.

Frictional force [N]
Frictional resistance [N]
Friction coefficient
Load [N]

== wv» ™.

Lubricants reduce wear, protect against contamination, reduce corrosion and their
properties extend the service life. Dirt may build up on unprotected rails. This dirt
must be removed on a regular basis.

Due to the specific design of the oil tank, the block can be assembled in any position
without influencing the lubrication effect. The oil Lubrication unit EZ can be used

at an ambient temperature of -10 °C to +60 °C. The replacement intervals depend
greatly on the loads and the environmental conditions. Environmental influences
such as high loads, vibrations and dirt shorten the replacement intervals.

] Oil tank

1 Connector

] Lubrication unit
[4] Deflection system
| End seal

] Screw

] Seal plug

LINEAR GUIDEWAYS
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2.7 Mounting position

2.7.1 Examples of typical mounting positions

Alinear guideway can absorhb loads from above/below and right/Left. The mounting Profile rails that are not attached to an installation surface may have larger tolerances
position depends on the requirements of the machine and the loading direction. The in terms of straightness. Below you will find typical mounting situations: Details of the
precision of the rail is defined by the straightness and evenness of the installation assembly tolerances can be found in the chapters for the individual series.

surfaces, since the rail is attached to these while the screws are being tightened.

A profile bar on a reference edge:
The reference edge is identified by arrows on the top of the rail. For very short rails,
identification is on the front side of the rail.

Two rails with mobile block: Two rails with permanently installed block:

Two external blocks: Two internal blocks:

—D

NONNNNNANNN
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2.8 Assembly
Depending on the accuracy required and the linear guideway’s impact and vibration
loading, the following three types of assembly are recommended.

2.8.1 Assembly of rails with reference edge and clamp

If the machine is subject to severe vibration, impact or lateral force, guides and blocks
may move. To avoid this problem and achieve a high level of rigidity and guidance
accuracy, we would recommend assembling the linear guideway with reference edges
and clamps on both sides.

Wl (11 Following side
(2] Guide clamping screw
(3] Carriage
3 [4] Block clamping screw
[5] Reference side
[6] Machine bed
7
(6]
2.8.1.1 Types of attachment
The following four types of attachment are recommended.
Attachment with a clamping plate: Attachment with clamping screws:

Attachment with needle rollers:

LINEAR GUIDEWAYS /

Motion Control & Systems



WWW.HIWIN.CZ

Linear Guideways
General information

2.8.1.2 Assembly of the rails

1) Before beginning, remove all dirt from the surface of the machine 2)  Place the rail carefully on the bed and align it with the reference edge

3) When aligning the rail on the bed, ensure that the thread engages with the 4} Tighten clamping screws one after another in order to ensure good contact
screws used between the rail and the reference edge

b)  Tighten rail mounting bolts in three stages using a torque wrench until the 4 Assemble the second rail in the same way as the first
specified torque is reached

2.8.1.3 Assembly of the blocks

o Carefully place carriage on block. Then provisionally tighten carriage mounting
bolts.

o Press block against carriage’s reference edge and align carriage by tightening
clamping screws.

o Toassemble carriage evenly, tighten mounting bolts on reference side and

following side in turn four times. R R
et ————
D D D D ‘

D D D D
Yo ———— et

D D D D

Motion Control & Systems
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2.8.2 Assembly of rails with reference edge without clamp

To ensure that the reference and following rails are parallel when not using clamping
screws, we would recommend the following methods of assembly. The block is
installed as described above.

(2

(5]

2.8.2.1 Assembly of rail on the reference side

Place the guide on the machine bed's mounting surface. Tighten the mounting bolts
slightly and then use a vice to press the guide against the reference edge of the
machine bed. Then tighten the mounting bolts in turn to the specified torgue.

2.8.2.2 Assembly of rail on the following side

Aligning to a straight edge:

Place the straight edge between the guides and align it parallel to the reference

edge on the reference side using a dial gauge. Once the guide on the following side is
aligned parallel to the reference side, tighten the mounting bolts in turn working from
one end of the guide to the other.

Using a plate:

Install a plate on two blocks on the reference rail. On the following rail, loosely
secure a block on the plate. Then fit a dial gauge on the plate and bring the gauge
into contact with the side of the following raills block. Then move the plate from one
end to the other and align the following rail parallel to the reference rail. Tighten the
mounting bolts in turn.

Motion Control & Systems

(11 Following rail

(2] Carriage

(3] Block clamping screw
[4] Reference rail

[5] Machine bed

LINEAR GUIDEWAYS
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[1] Reference rail
(2] Following rail
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Aligning to a reference rail:

When the reference rail is correctly installed, securely fit a plate on two blocks on
the reference rail and one of the two blocks on the following rail. Then move the plate
from one end of the rails to the other, while tightening the mounting bolts of the
following rail.

Using a gauge: r\\ |
Use a special gauge to establish the position of the following rail and tighten the ‘ .
mounting bolts to the specified torque. I
!
(a) (b)
(1 (2 (1 [

1] Reference rail
2.8.3 Assembly of rails without reference edge and without clamp (2] Following rail
To ensure that the reference and following rails are parallel even if there is no

reference edge on the reference side, we would recommend the following type of

assembly. The blocks are installed as described above.

(1] Following rail
(2] Carriage

[ (3] Block clamping screw
[4] Following rail

/ (5] Machine bed

[5]

2.8.3.1 Assembly of rail on the reference side

Aligning to a temporary reference edge:

Closely connect two blocks with a plate. Use an edge on the machine bed to align the
rail from one end to the other. To check, move the block and tighten the mounting
bolts in turn to the specified torque.

Aligning to a straight edge: o =
Use a dial gauge on a straight edge to align the rail from one end to the other. Be sure A 5
to tighten the mounting bolts in turn. PR <

N

following side”.

The following rail is assembled as described under 2.8.2.2, ..Assembly of rail on the !»@//'

%‘\/\\c\\\
\

Motion Control & Systems
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2.8.4 Joint rails

Joint (mutti-part] rails must be assembled according to the markings on them. The
joints of each section are identified in consecutive alphabetical order as well as by the
rail/pair number so that each rail section can be clearly assigned.

Each joint is printed on the top of the rail. This assists with initial assembly and can be
removed at any time using a suitable cleaning agent (e.g. methylated spirit). For paired
multi-part rails, the word “Paar” must also be stated in addition to the rail number.

Paar = pair
Schiene = rail

For paired multi-part rails, the butt joints should be staggered.

2.8.5 Tightening torques for mounting bolts

Insufficient tightening of the mounting bolts strongly compromises the precision of
the linear guideway; the following tightening torques are therefore recommended for
the relevant screw sizes.

Table 2.6 Tightening torques of the mounting bolts according to IS0 4762-12.9

Rail 1

Rail 2

Pair 1
Rail 1

Pair 1
Rail 2

Pair 2
Rail 1

Pair 2
Rail 2

Motion Control & Systems

Section 2
Jointa Jointb

Section 1 Section 3

Schiene 1a | |Schiene 1a Schiene 1b| | Schiene 1b |

Schiene Za| |SchieneZa SchieneZb| |Schiene b |

Section 2 Section 3

Jointa

Section 1
Jointb

Paar 1 1a | | Paar11a Paar 11 | | Paar11b |

Paar 12a | | Paar 128 Paar12b | | Paar 12b |

Paar21a | | Paar21a Paar21b | | Paar21b |

Paar 22a | | Paar 225 Paar 22b | | Paar22b |

o] © © © ©
Butt joints staggered
rP_g P/2

o] © [ o o o
o]

screwsie Jrorquelml __________[screwsize ________Jrorgue[Wml _________|
M2 0.6 M8 30

M3 2
Mé 4
M5 9
M6 13

M10
M12
M14
M16

70
120
160
200

LINEAR GUIDEWAYS
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2.9 Sealing systems

2.9.1 Sealing systems SS, ZZ, DD, KK

The HIWIN end seals firstly prevent the ingress of foreign substances such as dust
particles, chips or liguid into the block's ball tracks and secondly reduce the amount
of Lubricant lost. HIWIN provides various sealing systems for the various ambient
conditions of your application. The effectiveness of the end seal impacts directly on
the lifetime of the linear guideway and should therefore be taken into account at the
design stage and selected to suit the ambient conditions of your application.

SS (standard):

End seal with bottom seal

o  For applications with little dirt and dust

o Only minimal increase in displacement forces

11:

Only minimal increase in displacement forces

o For applications associated with hot chips or sharp-edged particles of dirt
O The scraper protects the end seal and prevents it from being damaged

DD:

Double end seal with bottom seal

o For applications associated with a lot of dirt and dust

o The double end seal effectively prevents the ingress of dirt into the block

KK:

Double end seal with bottom seal and scraper

o For applications associated with a lot of dirt and dust and hot chips or sharp-
edged particles of dirt

o The scraper protects the end seals and prevents them from being damaged

Availability of sealing systems SS, ZZ, DD and KK:

Sealing systems SS, ZZ, DD and KK are available for all series and sizes.

The exception is the MG series, for which only the standard sealing system SS
is available.

HIWIN.
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2.9.2 Sealing systems SW and ZWX for optimum dust protection

Sealing systems SW and ZWX allow HIWIN linear guideways to also be used in areas
with very high levels of dirt. The sealing systems offer optimum protection against the
ingress of dirt, dust and liquid. The end seal is resistant to oils and greases and very

resistant to wear.

Properties: Advantages:

o End seal with double sealing lip O Optimum dust protection
o Optimized bottom seal o Llifetime extended ten-fold
o Additional top seal O Longer lubrication intervals
o Optimized stainless steel scraper O  Lower maintenance costs

SW:

End seal with double sealing lip, optimized bottom seal and additional top seal

o Optimum dust protection

o The additional top seal prevents the ingress of dirt via the top of the rail

o The optimized bottom seal protects against the ingress of dirt on the rail flank

IWX:

End seal with double sealing lip, optimized bottom seal, additional top seal and

optimized scraper

o Optimum dust protection

o The additional top seal prevents the ingress of dirt via the top of the rail

o The optimized bottom seal protects against the ingress of dirt on the rail flank

o The optimized scraper also protects against dirt particles > 0,2 mm in diameter
and prevents damage to the end seal.

Dust test for sealing systems SW and ZWX Test conditions:
Thorough dust tests have shown that the lifetime with sealing systems SWand ZWXis ~ ©  Sealed room in which MDF dust is swirled about
ten times longer than that with a standard seal in cases of high dust levels. o v=13mfs

O  Grease lubrication

HIWIN block with
SW dust protection seal

HIWIN block
with standard seal

Manufacturer 1
with special seal

Manufacturer 2
with special seal

0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
Mileage [km]

Table 2.7 Availability of sealing systems SW and ZWX

S
w_______
HG (@) on on on on on o o O

CG @) @) @) O O O

RG - - - - - on on oo
® Sealing system SW O Sealing system SW (without top seal and optimized bottom seal)

B Sealing system ZWX O  Sealing system ZWX (without top seal and optimized bottom seal)
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2.10 SynchMotion™ technology

The innovative SynchMotion™ technology reduces contact between the rolling
elements and with the block. Like the ball cage of a standard ball bearing, the rolling
elements are kept a defined distance from one another using SynchMotion™ tech-
nology. Reciprocal friction, as is produced in standard linear guideways, is therefore
prevented and synchronous fluctuations are greatly reduced. No uncontrolled ball
movements occur, even at high speeds. SynchMotion™ technology also improves the
transport of Lubricant within the block and the storage of Lubricant.

Advantages:

o Improved synchronous performance
O Optimised for high travel speeds

O Improved lubrication properties

O  Less running noise

o Higher dynamic load capacities

SynchMotion™ SynchMotion™ SynchMotion™

QH series QE series 0OR series

Table 2.8 Availability of SynchMotion™ technology for HIWIN linear guideways

Series Sizes
-_n-__m-___
[ ) - [ ] - [ ] — _

QH (] [ ] ()

QE o ) = ) = ) ) = = =
aw — — ° - ° - ° - - -
OR — - - () — (] ° ® — _

Carriages with SynchMotion™ technology come in identical sizes, are compatible with the HG, EG, WE and RG blocks, are fitted on the standard rail and are very easy to
interchange.

HIWIN.
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2.11 HIWIN coating
2.11.1 HIWIN Coating HICOAT CZS

Characteristics

HICOAT CZS is a very thin zinc coating that offers a very good corrosion protection,
even on radii and chamfers. Smaller bare parts stay protected by the cathadic
corrosion protection. Compared with uncoated pieces this leads to significantly

higher periods of use. The CZS coating is available for the HG, EG and WE series.

Technical data:

Salt spray test DIN EN 150 9227 [h] "

300

Maximum rail length (single-piece) [m] 40

Y Unloaded rail

Corrosion test of mounting rails with CZS coating compared with uncoated rail

O

Fig. 1: New rail with CZS coating

Table 2.9 HICOAT CZS characteristics

Fig. 2: Rail with CZS coating -
after 6 months of outdoor storage

Layer Iinc

Thickness [pm] b-6

Hardness [HV] 300

Colour silver glittering
Primary function corrosion protection
Corrosion protection R

acc. DIN EN IS0 9227 [h] 50 - 300

Max. coating lenght [mm] 4000

Attributes
Suitable for use in food stuffs
Price level

cathodic protection
no
low

HIWIN S.R.O., INFO@HIWIN.CZ, WWW.HIWIN.CZ

HIWIN.
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Specific features:

O Very good corrosion protection

O Free of Cr{VI)

O Apossible interaction between coating, ambient medium and lubricant should
be tested in each individual case

Model number for coatings:

C S
" —
Coating Colour:
Composition: S: silver
I: zinc

Fig. 3: Rail with CZS coating -
after 99 hours of salt spray test
(acc. to DIN EN 150 9227)

Fig. 4: Uncoated rail -
after 4 hours of salt spray test
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2.11.2 HIWIN Coating HICOAT CTS

Characteristics

HICOAT CTS is a thin layer chrome coating that offers good corrosion protection and

a very high wear protection. The high wear protection results from the extraordinary

hardness of the coating. The CTS coating is free of Cr{VI) and suitable for use in food
stuffs. It is available for the HG, EG and WE series.

Specific features:

O Very good wear protection

O Good carrosion protection

O Free of Cr{VI)

O Suitable for use in food stuffs

Technical data: Model number for coatings:

Salt spray test DIN EN 150 9227 [h]" 96
Maximunm rail length (single-piece) [m] 40 L :
: S
Coating Colour:
" Unloaded rail Compositon: S: silver

B: black?

Y Also available in black (longer delivery time), T: thin layer chrome

not suitable for use in food stuffs, as containing Cr(VI)

Corrosion test of mounting rails with CTS coating compared with uncoated rail

-

Fig. 1: New rail with CTS coating Fig. 2: Rail with CTS coating -

after one month of outdoor storage

Fig. 3: Rail with CTS coating -
after 22 hours of salt spray test (acc.
to DIN EN 150 9227)

Fig. 4: Uncoated rail -
after 4 hours of salt spray test

Table 2.10 HICOAT CTS characteristics Table 2.11 HICOAT CTB characteristics

Layer Chrome Layer Chrome + Cr(VI)

Thickness [pm] 2-4 Thickness [pm] b-6

Hardness [HV] 900 - 1300 Hardness [HV] 800

Colour silver grey matt Colour black

Primary function wear protection Primary function corrosion and wear protection
Corrosion protection ** Corrosion protection o

acc. DIN EN S0 9227 [h] 22-96 acc. DIN EN IS0 9227 [h] 22- 200

Max. coating lenght [mm] 4000 Max. coating lenght [mm] 4000

Attributes
Suitable for use in food stuffs
Price level

HIWIN.
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very hard layer
yes
high

Attributes
Suitable for use in food stuffs
Price level

very hard layer
no
high



HG/QH series

The HG (standard) and QH (with Synch-
Motion™ technology) series with four
ball tracks are designed for high loads
and rigidities.
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3. Linear guideways
3.1 HG and QH series

3.1.1 Properties of the linear guideways, series HG and QH

The HIWIN linear guideways of the HG series with four ball tracks are designed for high
loads and rigidities. Due to the 45° arrangement of the ball tracks the HG series can
equally take loads from all directions. Low displacement forces and a high efficiency
are further features of the HG series. The ball retainers prevent the balls from falling
out when the block is pulled off the rail during assembly.

3.1.2 Structure of the HG/QH series

4-row recirculation ball bearing guide

45° contact angle of ball tracks

Ball retainers prevent the balls from falling out when the block is removed
Various sealing variants depending on the field of application

6 options for connecting grease nipple or lubrication adapter
SynchMotion™ technology (QH series)

O 0O o0 o0 oo

Structure of the HG series

Advantages:

o Zeroplay

Interchangeable

High accuracy

High loading capacity in all loading directions

Low friction losses even with preload thanks to optimized
ball tracks and 2-point contact

O O O O

3.1.3 Order codes for the HG/QH series

For HG/QH linear guideways, a distinction is made between interchangeable and
non-interchangeable models. The dimensions of both models are the same. The main
difference is that the block and rail in the interchangeable models can be freely
interchanged. Block and rail can be ordered separately and fitted by the customer.
Their accuracy extends to class P.

Given their stringent dimensional accuracy check, the interchangeable models are a
good choice for customers who do not use rails in pairs on one axis. Non-interchange-
able linear guideways are always supplied preassembled. The order codes of the series
include the dimensions, model, accuracy class, preload etc.

HIWIN.

Motion Control & Systems

The models of the QH series with SynchMotion™ technology offer all the advantages
of the standard series HG. Controlled movement of the balls at a defined distance also
results in improved synchronous performance, higher reliable travel speeds, extended
lubrication intervals and less running noise. Since the installation dimensions of the
(H blocks are identical to those of the HG blocks, they are also fitted on the HGR
standard rail and can therefore be interchanged with ease.

Structure of the QH series

Additional advantages of QH series:

(o]

[e]
[e]
[e]
[e]

Improved synchronous performance
Optimized for higher travel speeds
Extended lubrication intervals

Less running noise

Higher dynamic load capacities
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Non-interchangeable models (custom-assembled)
o Order code for the fully assembled linear guideway

Series: Dust protection?:
HG None: Standard (SS)
H 12,00, KK, SW¥, ZWx®
Block type: Rails per axis set”
W:  Flange block
H:  High square block - Accuracy class:
L: Low square block (HG only) C.HP.SP.UP
Size:
Preload:
H6: 15, 20, 25, 30, 35, 45, 5, 65 LT
QH: 15,20, 25,30, 35, 45 o
Load type: Rail length [mm]
S Average load (HG only) Rail mounting:
C:  Heavy load R: From above
H:  Super heavy load T: From below
Block mounting: .
A From above Number of blocks per rail
C: From above or below

None: Standard
E:  oil lubrication unit?

Interchangeable models

o Order code for HG/QH block m W C C E H h
Dust protection?:

Series:
HG None: Standard (SS)
QH 71, DD, KK, SW?, ZWx?
Block type: Accuracy class:
W:  Flange block CHP
H:  High square block Preload:
L: Low square block (HG only) 074 ZE
Size:
None: Standard

HG: 15,20, 25, 30, 35, 45, 5, 65 E:  oil lubrication unit?
QH: 15,20, 25, 30, 35, 4b '

. Block mounting:
Load type: A: From above
S Average load (HG only) C- From above or below
C:  Heavy load ’

H:  Super heavy load

o Order code for HG rail w R R H
‘ Accuracy class:

HG series

Rail C,HP

Size: Rail length [mm]

15, 20, 25, 30, 35, 45, b5, 65 Rail mounting:
R: From above

Note: . From below

"' The figure 2 is also a quantity, i.e. one item of the above-mentioned article consists of a pair of rails. No number is specified for individual rails.
By default multi-part rails are delivered with staggered butt joints.

2You will find an overview of the individual sealing systems in chapter 2.9

9 Only available for HG
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3.1.4 Block types
HIWIN provides square and flange blocks for its linear guideways. Given their low
height and larger mounting surface, flange blocks are better suited to large loads.

Table 3.1 Block types

Type Series/ Rail length Typical application
size [mm]

High square type HGH-CA 28-90 100 - 4,000 O Machining centers
HGH-HA o NC lathes
o  Grinding machines
o Precision milling machines
o High-performance cutting
machines
Low square type HGL-CA 24170 o Automation technology
HGL-HA o Transport technology
O Measuring technology
O Machines and equipment requiring
high positioning accuracy
Flange type HGW-CC 24-90
HGW-HC ‘ %

3.1.5 Rail types
In addition to rails with standard fastening from above, HIWIN also provides rails for
fastening from below.

Table 3.2 Rail types

Fastening from above Fastening from below

i
C

HGR_R HGR_T

Motion Control & Systems
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3.1.6 Preload

Definition

Every rail type can be preloaded based on the size of the balls. The curve shows that
the rigidity doubles at higher preload. The HG/QH series offers three standard preload
classes for various applications and conditions.

00
,,,,,,,,,,, Elastic deformation
| without preload

! B
Elastic deformation
with high preload

Elastic deformation

P =0.07 Cgyn 18P Operating load
Preload ID

Table 3.3 Preload ID

o fpeoad [ |aplication sample applcations

10 Light preload 0-0. UZC Constant load direction, little vibration, Transport technology
lower accuracy needed Automatic packaging machines
X-Y axis in industrial machines
Welding machines

o

o

o

o
IA Medium preload 0.06-0.07 Cdyﬂ High accuracy needed O Machining centres
O [axes for industrial machines
o Eroding machines
o NClathes
O  Precision X-Y tables
O Measuring technology
o
o
o
o
o
o

Machining centres

Grinding machines

NC lathes

Horizontal and vertical milling machines
L axis of machine tools
High-performance cutting machines

IB High preload above 0.1 de High rigidity needed, vibration and impact

LINEAR GUIDEWAYS /
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3.1.7 Load ratings and torques

My My Mz
m m
( & *f*'*’j*{* &)
| = - L

Table 3.4 Load ratings and torques for series HG/QH

Series/size | Dynamic load rating | Static load rating
Cn"” CPN PR RN ™S CI CYR.
HG_15C 11,380 16,970 76 67 67 120 100 100
QH_15C 13,880 14,360 90 84 84 100 80 80
HG_20S 12,190 16,110 9 61 61 130 80 80
HG_20C 17,750 27,760 178 126 126 270 200 200
QH_20C 23,080 25,630 231 m 7 260 190 190
HG_20H 21,180 35,900 208 203 203 350 350 350
QH_20H 27,630 31,670 268 230 230 310 270 270
HG_25C 26,480 36,490 301 240 240 410 330 330
QH_25C 31,780 33,680 361 29 29 390 310 310
HG_25H 32,750 49,440 374 379 379 b60 b70 570
QH_25H 39,300 43,620 451 410 410 500 450 450
HG_30C 38,740 52,190 494 396 39 660 530 530
QH_30C 46,490 48,170 588 4N 491 600 500 500
HG_30H 47,270 69,160 600 630 630 880 920 920
QH_30H 56,720 65,090 m 623 623 830 890 890
HG_35C 49,520 69,160 832 b77 b77 1,160 810 810
QH_35C 60,520 63,840 1,019 0 0 1,070 760 760
HG_35H 60,210 91,630 1.0m 918 918 1540 1,400 1,400
QH_35H 73590 86,240 1,233 1,135 1,136 1,450 1,330 1,330
HG_45C 77570 102,710 1,497 1169 1769 1,980 1,550 1,650
QH_45C 89.210 94,810 1723 1.29% 1,29 1,830 1,380 1,380
HG_45H 94,540 136,460 1,825 1.857 1,857 2,630 2,680 2,680
QH_45H 108,720 128,430 2,097 2,041 2,07 2470 2410 2410
HG_55C 114,440 148,330 2,843 2,039 2,039 3,690 2,640 2,640
HG_55H 139,350 196,200 3,464 3,262 3,242 4,880 4,570 4,570
HG_65C 163,630 215,330 5,049 3,245 3,245 6,650 4,270 4,270
HG_65H 208,360 303,130 6,449 5,068 5,068 9,380 7,380 7,380

' Dynamic load rating for travel distance of 50,000 m

Motion Control & Systems
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3.1.8 Rigidity

Rigidity depends on preload. Formula F 3.1 can be used to determine deformation

depending on rigidity.

F3.1 p & Deformation [ym]
5= T P Operating load [N]

k  Rigidity [N/ym]

Table 3.5 Radial rigidity for series HG/QH

Average load HG_20S 130 170 190
Heavy load HG_15C 200 260 290
QH_15C 180 230 260
HG_20C 250 320 360
QH_20C 230 290 320
HG_25C 300 390 440
QH_25C 270 350 400
HG_30C 310 480 550
QH_30C 330 430 500
HG_35C 410 530 610
QH_35C 370 480 550
HG_45C 510 660 750
QH_45C 460 590 680
HG_55C 620 800 910
HG_65C 760 980 1120
Super heavy load HG_20H 310 400 460
QH_20H 280 360 410
HG_25H 390 510 580
QH_25H 350 460 520
HG_30H 480 620 710
QH_30H 430 560 640
HG_35H b30 690 790
QH_35H 480 620 710
HG_45H 650 850 970
QH_45H 590 7710 870
HG_55H 790 1,030 1,180
HG_65H 1,030 1,330 1,520
Unit: N/um

LINEAR GUIDEWAYS /
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3.1.9 Dimensions of the HG/QH blocks C -

3.1.9.1 HGH/QHH

O
17

Ha

Lo

i
I
_
=
1 1
[
I
f

Hs

I I
T

Table 3.6 Dimensions of the block

Series/ | Installation Dimensions of the block [mm] Load ratings [N]
size dimensions [mm]

ﬂﬂﬂﬂlﬂﬂﬂ..ﬂﬂﬂm-ﬂﬂm

HGH15CA 394 1000 485 M4 < b 7.95 11,380 16,970 0.18
QHH15CA 28 40 95 34 26 40 26 394 614 1000 500 53 Mixb 60 795 82 13880 14360 0.18
HGH20CA 30 ho 120 4 32 6.0 36 505 775 1226 600 120 Mbx6 80 6.00 60 17750 27,760 0.30

HGH20HA b0 652 922 12.60 21,180 35900 0.39
QHH20CA 30 ho 120 4 32 6.0 36 505 767 1175 600 120 Mbx6 80 6.00 60 23080 25630 0.29
QHH20HA B0 662 914 1210 27630 31,670 0.38
HGH25CA 40 bb 126 48 3 65 3 580 840 1570 600 120 Méx8 8.0 1000 9.0 26480 36,490 (0.51
HGH25HA 50 78.6 1046 18.50 32,750 49,440 0.69
QHH25CA 40 b5 125 48 3b 65 3 580 834 1570 600 120 Mex8 80 1000 9.0 31,780 33,680 0.50
QHH25HA 50 78.6 1040 18.50 39,300 43,620 0.68
HGH30CA 45 60 160 60 40 100 40 700 974 2025 6.00 120 M8x10 85 950 138 38740 52,190 0.88
HGH30HA 60 930 1204 21.75 41,270 69,160 1.16
QHH30CA 45 6.0 160 60 40 100 40 700 974 1950 626 120 M8x10 85 960 9.0 46,490 48,170 (.87
QHH30HA 60 930 1204 21.75 56,720 65,090 1.15
HGH35CA b5 76 180 70 60 100 60 80.0 1124 2060 7.00 120 M8x12 102 16.00 19.6 49620 69,160 1.45
HGH35HA 72 1058 1382 2250 60,210 91,630 1.92
QHH35CA 55 75 180 70 50 100 50 800 1136 19.00 750 120 M8x12 102 15560 135 60520 63,840 1.44
QHH35HA 72 1068 139.4 20.90 73590 86,240 1.90
HGH45CA 70 95 205 86 60 130 60 970 1394 23.00 10.00 129 MI0=17 16.0 1850 305 77670 102710 2.73
HGHA5HA 80 1288 171.2 28.90 94540 136,460 3.61
QHH45CA 70 92 205 86 60 130 60 970 1394 23.00 10.00 129 MI10x17 160 1850 200 89.210 94810 272
QHH45HA 80 1288 1712 29.09 108,720 128,430 3.59
HGH55CA 80 130 235 100 75 125 75 177 1667 27.36 11.00 129 M12x18 175 2200 29.0 114440 148,330 4.17
HGH55HA 9% 1558 2048 36.40 139,360 196,200 5.49
HGH65CA 90 150 316 126 76 250 70 1442 2002 4310 1400 129 M16x20 256.0 15.00 150 163,630 215,330 7.00
HGH65HA 120 203.6 259.6 47.80 208,360 303,130 9.82

For dimensions of the rail see chapter 3.1.10, for standard and optional lubrication adapters see chapter 4.1.
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3.1.9.2 HGL
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Table 3.7 Dimensions of the block

Series/ | Installation Dimensions of the block [mm] Load ratings [N]
size dimensions [mm]

HGL15CA 24 43 95 34 26 4D 26 39 4 1000 480 53 Mix4 60 39% 37 1 11,380 6 16970 0.14
HGL25SA 36 bb 1256 48 ¥H»  6h - 382 642 2320 600 120 Méx6 80 600 50 18600 24290 032
HGL25CA 3 8.0 840 1570 26,480 36,490 0.42
HGL25HA 50 78.6 1046  18.60 32,760 49,440 0.67
HGL30CA 42 60 160 60 40 100 40 700 974 2025  6.00 120 M8x10 85 650 108 38740 52190 0.78
HGL30HA 60 93.0 1204 2175 47,270 69,160 1.03
HGL35CA 48 75 180 70 50 100 &0 800 1124 2060 7.00 120 M8x12 102 9.00 126 49520 69,160 1.14
HGL35HA 77 1068 1382 2250 60,210 91,630 1.62
HGL45CA 60 95 205 8 60 130 o0 97.00 139.4 23.00 10.00 129 M10x17 160 850 205 77570 102710 2.08
HGLA5HA 80 1288 1712 28.90 94,540 136,460 2.75
HGL55CA 70 130 235 100 75 125 75  M7.7 1667 27.35 11.00 129 M12x18 17.5 1200 19.0 114440 148,330 3.25
HGL55HA 9% 1558 2048 36.40 139,360 196,200 4.27

For dimensions of the rail see chapter 3.1.10, for standard and optional lubrication adapters see chapter 4.1.
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Table 3.8 Dimensions of the block

Series/ | Installation Dimensions of the block [mm] Load ratings [N]
size dimensions [mm]

ﬂﬂlﬂﬂlﬂﬂ---ﬂﬂﬂﬂ---ﬂﬂm

HGW15CC 39.4 8.00 485 M5 3.95 11,380 16,970  0.17
QHW15CC 24 40 160 47 38 45 30 394 614 800 500 M6 53 60 89 70 395 42 13880 14360 0.7
HGW20SC 30 46 215 63 53 50 — 295 543 1966 600 M6 120 80 100 95 600 6.0 12190 16110 0.28
HGW20CC 40 505 775 10.2% 17,750 27,760~ 0.40
HGW20HC 5.2 922 17.40 21,180 35900 0.52
QHw20cC 30 46 215 63 b3 50 40 505 767 975 6.00 M6 120 80 100 95 600 60 23080 25,630 0.40
QHW20HC 65.2 914 17.10 27530 31,670 052
HGW25SC 36 bb 235 70 57 6b — 382 642 2320 600 M8 120 8.0 140 100 600 5.0 18,650 24290 0.42
HGW25CC 4 580 840 1070 20480 36,490  0.59
HGW25HC 78.6 1046 21.00 32,750 49,440 0.80
QHW25CC 36 bb 235 70 57 65 4b 580 834 1070 600 M8 120 8.0 140 100 600 5.0 31,780 33,680 0.59
QHW25HC 78.6 1040  21.00 39,300 43,620 0.80
HGW30CC 42 6.0 31.0 90 72 90 62 700 974 1425 6.00 M10 120 85 16.0 10.0 6.50 10.8 38740 562190 1.09
HGW30HC 93.0 1204 2575 41270 69,160 144
QHW30CC 42 60 31.0 9% 72 90 52 700 974 1350 625 M10 120 85 160 100 650 6.0 46,490 48170 1.09
QHW30HC 93.0 1204 2575 50,720 65090 1.44
HGW35CC 48 75 330 100 82 9.0 62 800 124 1460 7.00 M10 120 101 180 13.0 9.00 126 49520 69,160 1.6
HGW35HC 1058 1382 27.50 60,210 91,630  2.06
QHW35CC 48 75 330 100 82 90 62 800 1136 13.00 7.50 M10 120 101 180 13.0 850 65 60520 63840 1.56
QHW35HC 1058 139.4  25.90 73590 86,240  2.06
HGWA45CC 60 95 375 120 100 100 80 97.0 139.4 13.00 10.00 M12 129 151 220 15.0 850 205 77570 102710 279
HGWA45HC 1288 1712 28.90 94,540 136,460  3.69
QHWA45CC 60 9.2 375 120 100 100 80 97.0 139.4 13.00 10.00 M1Z 129 151 220 15.0 850 10.0 89.210 94810 279
QHWA45HC 1288 1712 28.90 108,720 128,430 3.69
HGWS55CC 70  13.0 435 140 116 120 95 177 1667 17.35 11.00 M14 129 175 265 17.0 1200 19.0 114,440 148330 452
HGWS55HC 155.8 2048  36.40 139,350 196,200  5.96
HGW65CC 90  15.0 535 170 142 140 110 1442 2002 2310 1400 M16 129 25 375 23.0 15.00 150 163,630 215,330 9.17
HGW65HC 203.6 269.6  52.80 208,360 303,130 12.89

For dimensions of the rail see chapter 3.1.10, for standard and optional lubrication adapters see chapter 4.1.
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3.1.10 Dimensions of the HG rail

The HG rails are used for both the HG and QH blocks.

3.1.10.1 Dimensions of HGR_R

@D
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Table 3.9 Dimensions of rail HGR_R

Series/ | Assembly screw | Dimensions of rail [mm] Max. length Max. length E,,, min E,max | Weight
size for rail [mm] mmm_m_ [mm] E,=E,[mm] [mm] [mm] [kg/m]
HGR15R 4,000 3900 6 1.45
HGR20R  Mbx16 20 175 95 85 60 60 4000 3900 7 b3 2.2
HGR25R M6 x 20 2 220 Mo 90 70 60 4000 3900 8 h? 3
HGR30R  M8x25 28 260 140 120 90 80 4000 3920 9 7 447
HGR35R M8 x 25 3% 290 140 120 90 80 4000 3920 9 7 6.30
HGR4SR  M12x 35 45 380 200 170 140 106 4,000 3,885 12 93 10.41
HGRB5R  M14 x 4b b3 440 230 200 160 120 4,000 3,840 14 106 16.08
HGR65R  M16 x b0 63 B30 260 220 180 150 4,000 3,750 15 135 2118
3.1.10.2 Dimensions of HGR_T
: | I a
] = / =
I}’T‘"‘H /] I}*‘r“ﬂ
TR /] TR
L i TR
Il Il 11 Il Il
Il Il /] o
)‘—‘J-L 1 )‘—TA
Eq | P | ‘ E2
L
Table 3.10 Dimensions of rail HGR_T
Series/ Dimensions of rail [mm] Max. length Max. length E,, min E,, max Weight
size m____ [mm] E,=E,[mm] [mm] [mm] [kg/m]
HGR15T 15.0 4,000 3,900 b 1.48
HGR20T 20 17.5 Mo 10 60 4,000 3,900 7 53 2.9
HGR25T 23 220 M6 12 60 4,000 3,900 8 52 3.35
HGR30T 28 26.0 M8 15 80 4,000 3920 9 il 4.67
HGR35T 34 29.0 M8 17 80 4,000 3920 9 il 6.51
HGRAST 45 38.0 M12 24 105 4,000 3,885 12 93 10.87
HGRS5T 53 44.0 M14 24 120 4,000 3,840 14 106 15.67
HGR65T 63 53.0 M20" 30 150 4,000 3,750 15 135 21.73
" Deviating from DIN 645
Note:

1. The tolerance for E is +0.5 to -1 mm for standard rails and 0 to -0.3 mm for joints.
dimensions are not indicated, the maximum possible number of mounting holes will be determined under consideration of E,, min.
3. The rails are shortened to the required length. If the E, , dimensions are not indicated, these will be carried out symmetrically.

2lfthe E

n
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3.1.10.3 Calculating the length of rails

HIWIN offers rails in customized lengths. To prevent the risk of the end of the rail
becoming unstable, the value E must not exceed half of the distance between the
mounting holes (P). At the same time, the value E,,, should be between E, , min and
E,, max so that the mounting hole does not rupture.

n = Number of mounting holes
/7 g

ik il f
A‘ﬁ =
E1 P EZ
L
L Total length of the rail [mm]
F3.2 n Number of mounting holes
L= [n - 1] xP+E +E P Distance between two mounting holes [mm]
E,, Distance from the middle of the last

n
mounting hole to the end of the rail [mm]

3.1.10.4 Tightening torques for mounting bolts

Insufficient tightening of the mounting bolts strongly compromises the precision of
the linear guideway; the following tightening torques are therefore recommended for
the relevant screw sizes.

Table 3.11 Tightening torques of the mounting bolts according to IS0 4762-12.9

Seriesfsize | screwsize _____{Torgue [N Series/size | screwsize | Torgue [Nm]
4 30

HG_15 M4 16 HG_35 M8 x 26

HG_20 Mbx 16 9 HG_35 M10 70
HG_25 M6 x 20 13 HG_45 M12 x 35 120
HG_30 M8 x 25 30 HG_55 M14 x 45 160
HG_30 M10 70 HG_65 M16 x 50 200

3.1.10.5 Cover caps for mounting holes of rails

The cover caps are used to keep the mounting holes free of chips and dirt. The stand-
ard plastic caps are provided with each rail. Optional cover caps must be ordered
separately.

| @ D |

;
‘ T
Table 3.12 Cover caps for mounting holes of rails

M4 C4 75 11

HGR15R C4-B =

HGR20R M5 Ch C5-B C5-ST 9.5 21
HGR25R Mo Co Co-B Ce-ST 11.0 25
HGR30R M8 C8 C8-B C8-ST 14.0 3
HGR35R M8 C8 C8-B C8-ST 14.0 3.3
HGR45R M12 €12 C12-B C12-ST 20.0 hb
HGR55R M14 C14 C14-B C14-ST 230 b5

HGR65R M16 Clo C16-B C16-ST 26.0 b5

Motion Control & Systems
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3.1.11 Sealing systems

Various sealing systems are available for HIWIN blocks. You will find an overview in
chapter 2.9. The table below shows the total length of the blocks with the different
sealing systems. Sealing systems suitable for these sizes are available.

Table 3.13 Total length of blocks with different sealing systems

ﬁ

Motion Control & Systems

Series/ Total length L

size ss o fz fkk Jw Jwx |
HG_15C 61.4 68.0 69.0 75.6 63.2 —
QH_15C 61.4 68.0 68.4 75.0 — —
HG_20S b6.b 595 575 625 575 61.3
HG_20C 775 825 82.5 87.5 78.5 82.3
QH_20C 76.7 81.7 81.9 86.9 — -
HG_20H 922 975 97.2 102.2 93.2 97.0
QH_20H 91.4 96.4 96.6 101.6 = =
HG_25C 84.0 89.0 89.0 94.0 85.0 91.8
QH_25C 83.4 88.4 89.4 94.4 — —
HG_25H 104.6 109.6 109.6 114.6 105.6 2.4
QH_25H 104.4 109.0 110.0 115.0 - -
HG_30C 97.4 104.8 105.4 112.8 99.0 105.8
QH_30C 97.4 104.8 104.8 112.2 — —
HG_30H 120.4 127.8 128.4 135.8 122.0 128.8
QH_30H 120.4 127.8 127.8 135.2 - -
HG_35C 112.4 119.8 120.4 127.8 115.2 122.4
QH_35C 113.6 118.6 119.0 124.0 — -
HG_35H 138.2 145.6 146.2 153.6 141.0 148.2
QH_35H 139.4 144.4 144.8 149.8 — -
HG_45C 139.4 149.4 150.0 160.0 140.0 144.8
QH_45C 139.4 146.6 147.2 154.4 — —
HG_45H 7.2 181.2 181.8 191.8 171.8 176.6
QH_45H 7.2 178.4 179.0 186.2 - —
HG_55C 166.7 1771 1771 187.5 163.7 172.9
HG_55H 204.8 215.2 215.2 2255 201.8 211.0
HG_65C 200.2 209.2 208.2 072 196.2 203.4
HG_65H 259.6 268.6 267.6 276.6 255.6 262.8
Unit: mm
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3.1.11.1 Designation of sealing sets
The sealing sets are always supplied along with the assembly material and include the
parts needed in addition to the standard seal.

I EN
Series: Dust protection ID:

HG SS: Standard seal

H II:  End seal with scraper

Size: DD:  Double end seal

HG: 15, 20, 75, 30, 35, 45, 55. 65 KK:  Double end_ seals with scraper
QH: 15,20, 25, 30, 35, 45 SW:  End seal with double sealing lip

IWX: End seal with double sealing Lip and scraper

3.1.12 Friction

The table shows the maximum frictional resistance of the individual end seal.
Depending on sealing setup (SS, DD, ZZ, KK), the value may have to be multiplied. The
values indicated apply to blocks on uncoated rails. Higher friction forces occur on
coated rails.

Table 3.14 Frictional resistance of single-lipped seals

HG/QH_15 1.2 HG_45 3.9
HG/QH_20 1.6 QH_45 b.3
HG/QH_25 20 HG_b5 47
HG/QH_30 27 HG_65 b8

HG/QH_35 31

Motion Control & Systems
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3.1.13 Lubrication unit E2
You will find more information about the Lubrication unit in the general information
in the Lubrication unit E2 Section “2.6.3 Oil Lubrication unit E2".

L
V
W T
I Silc G
SISy
," ]
Table 3.15 Dimensions of block with lubrication unit E2
Dimensions of the block [mm] 0il quantity Mileage?
ﬂ-_-_---- fem fm!

HG_15C 324 19.5 754 80.5 82.0 2,000
HG_20S 43.0 24.4 13.5 35 70.9 73.0 75.0 78.0 39 4,000
HG_20C 43.0 24.4 13.5 35 93.5 95.6 97.5 100.6 39 4,000
HG_20H 43.0 244 13.5 3b 108.2 110.2 122 116.2 39 4,000
HG_25C bbb 295 135 3b 100.0 102.0 104.0 107.0 51 6,000
HG_25H bbb 295 135 3b 120.6 122.6 124.6 127.6 51 6,000
HG_30C 58.0 35.0 135 35 112.9 118.0 119.9 126.0 7.8 8,000
HG_30H 58.0 35.0 135 35 136.9 141.0 142.9 148.0 7.8 8,000
HG_35C 68.0 38.5 135 35 127.9 133.4 135.3 140.8 9.8 10,000
HG_35H 68.0 38.5 135 35 153.7 159.2 161.1 166.6 9.8 10,000
HG_45C 82.0 49.0 16.0 bh 167.2 162.1 166.1 1.7 18.5 20,000
HG_45H 82.0 49.0 16.0 bh 189.0 193.9 197.9 2035 18.5 20,000
HG_55C 97.0 5b.b 16.0 bh 183.9 189.6 193.8 200.0 269 30,000
HG_55H 97.0 5b.b 16.0 bh 222.0 221.7 2319 238.1 269 30,000
HG_65C 121.0 69.0 16.0 kb 219.2 220.7 226.7 9.7 50.8 40,000
HG_65H 1210 69.0 16.0 kb 278.6 280.1 286.1 289.1 50.8 40,000

" otal Length depending on selected dust protection. SS = Standard dust protection
2 Mileage at which the oil tank level should be checked at the very latest
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3.1.14 Tolerances depending on accuracy class

The HG and (H series are available in five accuracy classes depending on parallelism
between block and rail, height accuracy H and accuracy of width N. The choice of
accuracy class is determined by the machine requirements.

W‘ﬁf
RNl

3.1.14.1 Parallelism

Parallelism of stop surfaces D and B of block and rail and parallelism of top of block
C to mounting surface A of rail. Ideal linear guideway installation is required, as is a
measurement in the centre of the block.

Table 3.16 Tolerance of parallelism between block and rail

Rail length [mm] Accuracy class
c . Jp e J |

-100 12 7 3 2 2
100 -200 14 9 A 2 2
200 - 300 15 10 b 3 2
300 -500 17 12 6 3 Vi
500 -700 20 13 7 b 2
700 -900 2 15 8 5 3
900 - 1100 24 16 9 6 3
1100 - 1500 26 18 1 7 b
1500 - 1900 28 20 13 8 b
1900 - 2500 31 2 15 10 5
2500 - 3100 33 25 18 il 6
3100 - 3600 36 27 2 14 7
3600 - 4000 37 28 Al 15 7

Unit: pm
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3.1.14.2 Accuracy - height and width

Height tolerance H Width tolerance N

Permissible absolute dimension variance of height H, measured between centre of Permissible absolute dimension variance of width N, measured between centre of
screw-on surface C and underside of rail A, with block in any position on the rail. screw-on surfaces D and B, with block in any position on the rail.

Height variance of H Width variance of N

Permissible variance of height H between several blocks on a rail, measured in the Permissible variance of width N between several blocks on a rail, measured in the
same rail position. same rail position.

Table 3.17 Height and width tolerances of non-interchangeable types

Height tolerance of H | Width tolerance of N | Height variance of H Width variance of N

HG_15, 20 C[Normal] +0.1 0.02 0.02
QH_T5, 20 H (High) +£0.03 +£0.03 0.01 0.01
P (Precision) 0 0 0.006 0.006
-0.03 -0.03
SP (Super precision) 0 0 0.004 0.004
-0.015 -0.016
UP (Uttra precision) 0 0 0.003 0.003
-0.008 -0.008
HG_25, 30, 35 C (Normal) +0.1 +(.1 0.02 0.03
0H_25, 30, 35 H (High) +0.04 +0.04 0.015 0.015
P (Precision) 0 0 0.007 0.007
-0.04 -0.04
SP (Super precision) 0 0 0.005 0.005
-0.02 -0.02
UP (Uttra precision) 0 0 0.003 0.003
-0.01 -0.m
HG_45, 55 C (Normal) +(.1 +(.1 0.03 0.03
QH_45 H (High) +£0.05 +0.05 0.015 0.02
P (Precision) 0 0 0.007 0.01
-0.05 -0.05
SP (Super precision) 0 0 0.005 0.007
-0.03 -0.03
UP (Uttra precision) 0 0 0.003 0.005
-0.02 -0.02
HG_65 C (Normal) +(0.1 +(.1 0.03 0.03
H (High) +0.07 +0.07 0.02 0.025
P (Precision) 0 0 0.01 0.015
-0.07 -0.07
SP (Super precision) 0 0 0.007 0.01
-0.0b -0.05
UP (Uttra precision) 0 0 0.005 0.007
-0.03 -0.03
Unit: mm
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Table 3.18 Height and width tolerances of interchangeable types

Height tolerance of H | Width tolerance of N | Height variance of H Width variance of N

HG_15, 20 C (Normal) £01 + 0.1 0.02 0.0
QH_15,20 H (High) £003 003 0.01 0.01
P (Precision) 0015 +0.015 0.006 0.006
HG_25, 30, 35 C (Normal) £01 £0] 0.02 0.03
0H_25, 30, 35 H (High) +0.04 +0.04 0.015 0.015
P (Precision) +0.02 +0.02 0.007 0.007
HG_45, 55 C (Normal) £01 £0] 0.03 0.03
QH_45 H (High) £0.05 +0.05 0.015 0.02
P (Precision) 0025 +00%5 0.007 0.01
HG_65 ¢ (Normal) £01 £0] 0.03 0.03
H (High) £007 £0.07 0.02 0.025
P (Precision) +0.03 +0.035 0.01 0.015
Unit: mm

3.1.14.3 Permissible mounting surface tolerances

Once the requirements relating to the accuracy of the mounting surfaces are met,
the good accuracy, rigidity and lifetime of the HG and QH series linear guideways are
achieved.

Parallelism of the reference surface (P):

I
\ \
gl
—

7P}
(500}

Table 3.19 Maximum tolerance for parallelism (P)

Preload class
» __ fn I |

HG/QH_15 25 18 -

HG/QH_20 25 20 18

HG/QH_25 30 2 2

HG/QH_30 40 30 27

HG/QH_35 50 35 30

HG/QH_45 60 40 35

HG_55 70 50 45

HG_65 80 60 b5

Unit: ym
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Table 3.20 Maximum tolerance for height of reference surface (S,)

Seriessize
O 7 .

HG/QH_15 130 85 =

HG/QH_20 130 8b 50

HG/QH_25 130 8b 70

HG/QH_30 170 110 90

HG/QH_35 20 150 120

HG/QH_45 250 170 140

HG_55 300 210 170

HG_65 350 250 200

Unit: pm

3.1.15 Shoulder heights and fillets

Imprecise shoulder heights and fillets of mounting surfaces compromise precision and
may lead to conflicts with the block or rail profiles. The following shoulder heights and
edge profiles must be observed in order to avoid assembly problems.

r

7 N

Block H* H

Rail ~ ﬁ* i A
: [

Table 3.21 Shoulder heights and fillets

Series/size Max. edge radius r Shoulder height of reference | Shoulder height of reference | Clearance under block H,
edge of rail E, edge of block E,

E,

Hy
|
N

Ei

HG_15

QH_15 05 3.0 4.0 40
HG/QH_20 0.5 3.5 5.0 bb
HG/QH_25 1.0 50 5.0 bl
HG/QH_30 1.0 50 5.0 6.0
HG/QH_35 1.0 6.0 6.0 75
HG/QH_45 1.0 8.0 8.0 95
HG_55 1.5 10.0 10.0 13.0
HG_65 15 10.0 10.0 15.0
Unit: mm
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The EG (standard) and QE (with Synch-
Motion™ technology) series with four ball
tracks have a low installation height, ma-
king them ideally suited to applications
with a low installation space.
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3.2 EG and QE series

3.2.1 Properties of the linear guideways, series EG and QE

The HIWIN linear guideways of the EG series with four ball tracks have a low installa-
tion height, making them ideally suited to applications with a low installation space.
Despite this, the EG series has the same properties as the HG series - good loading
capacity, low displacement forces and high efficiency. The ball retainers prevent the
balls from falling out when the block is pulled off the rail during assembly.

3.2.2 Structure of the EG/QE series

O 0O o0 o0 oo

4-row recirculation ball bearing guide
45° contact angle of ball tracks

INTELLIGENCE IN MOTION
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The models of the QE series with SynchMotion™ technology offer all the advantages
of the standard series EG. Controlled movement of the balls at a defined distance also
results in improved synchronous performance, higher reliable travel speeds, extended
lubrication intervals and less running noise. Since the installation dimensions of

the QF blocks are identical to those of the EG blocks, they are also fitted on the EGR

standard rail and can therefore be interchanged with ease.

Ball retainers prevent the balls from falling out when the block is removed
Various sealing variants depending on the field of application
6 options for connecting grease nipple or lubrication adapter

SynchMotion™ technology (QF series)

Structure of the EG series

Advantages:

(e]

O O O O

Zero play

Interchangeable

High accuracy

High loading capacity in all loading directions

Low friction losses even with preload thanks to optimized

ball tracks and 2-point contact

3.2.3 Order codes for the EG/QE series
For EG/QE linear guideways, a distinction is made between interchangeable and
non-interchangeable models. The dimensions of both models are the same. The main
difference is that the block and rail in the interchangeable models can be freely
interchanged. Block and rail can be ordered separately and fitted by the customer.
Their accuracy extends to class P.
Given their stringent dimensional accuracy check, the interchangeable modules are a
good choice for customers who do not use rails in pairs on one axis. Non-interchange-
able linear guideways are always supplied preassembled. The order codes of the series

include the dimensions, model, accuracy class, preload etc.

Structure of the QE series

Additional advantages of QE series:

(o]

[e]
[e]
[e]
[e]

Improved synchronous performance
Optimized for higher travel speeds
Extended lubrication intervals

Less running noise

Higher dynamic load capacities

LINEAR GUIDEWAYS
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Non-interchangeable models (custom-assembled)
o Order code for the fully assembled linear guideway

JWCER 1600 [T
Series:

EG
3

Block type:
W:  Flange block
H:  Square block

Size:
EG: 15,20, 25, 30, 3b
QE: 15, 20,25, 30, 3b

Load type:
S: Average load
C: Heavy load

Block mounting:
A: From above
C: From above or below

None: Standard

E: il lubrication unit®

Interchangeable models
o Order code for EG/QE block

o
Series:

EG
3

Block type:
W:  Flange block
H:  Square block

Size:

EG: 15,20,25,30,35
QE: 15,20, 25,30, 35

Load type:
S Average load
C:  Heavy load

o Order code for EG rail

EG series

Rail

_——

Size:
15,20, 25, 30, 35

Note:

Dust protection?:
None: Standard (SS)
71,00, KK

Rails per axis set”

Accuracy class:
C.H,P.SP.UP

Preload ID:
20,77, 1B

Rail length [mm]

Rail mounting:

R: From above

T: From below

U From above with large assembly
hole (EG/QE15, EG/QE30)

Number of blocks per rail

Dust protection?:
None: Standard (SS)
11,00, KK

Accuracy class:
C.HP

Preload ID:
20,17, 1B

None: Standard
E: 0il lbrication unit?

Block mounting:
A: From above
C: From above or below

Accuracy class:
C.HP

Rail length [mm]

Rail mounting:

R: From above

T. From below

U From above with large assembly
hole (EG/QF15, FG/QF30)

I The figure 2 is also a quantity, i.e. one item of the above-mentioned article consists of a pair of rails. No number is specified for individual rails

By default multi-part rails are delivered with staggered butt joints.
2You will find an overview of the individual sealing systems in chapter 2.9

9 Only available for EG

Motion Control & Systems
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3.2.4 Block types
HIWIN provides square and flange blocks for its linear guideways. Given their low
height and larger mounting surface, flange blocks are better suited to large loads.

Table 3.22 Block types
Type Series/ Rail length Typical application
size [mm]
Square type EGH-SA 24 - 48 100 - 4.000 O Machining centers
EGH-CA o NC lathes
o  Grinding machines
o Precision milling machines
o High-performance cutting
Flange type EGW-SC machines
EGW-CC ©  Automation technology
o Transport technology
O Measuring technology
O Machines and equipment requiring
high positioning accuracy
3.2.5 Rail types

In addition to rails with standard fastening from above, HIWIN also provides rails for
fastening from below.

Table 3.23 Rail types

Fastening from above Fastening from below

i
C

EGR_R EGR_T

3.2.6 Preload

Definition

Every rail type can be preloaded based on the size of the balls. The curve shows that
the rigidity doubles at higher preload. The EG/QE series offers three standard preload
classes for various applications and conditions.

20
,,,,,,,,,,, Elastic deformation
| without preload

! B
Elastic deformation
with high preload

Elastic deformation

P =0.07 Cgyn 18P Operating load
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Table 3.24 Preload ID

o fpeoad | [aptcaton ___________|Sampleapplications

10 Light preload 0-002 C Constant load direction, low impact, Transport technology

low accuracy needed Automatic packaging machines
X-Y axis in industrial machines
Welding machines

IA Medium preload 0.03-0.06 CM High accuracy needed Machining centres

Z axes for industrial machines
Eroding machines

NC lathes

Precision X-Y tables

Measuring technology

o
o
o
o
o
o
o
o
o
o

1B High preload [].[]f:—[].[]ﬂtdyn High rigidity needed, vibration and impact o Machining centres

O  Grinding machines

o NC lathes

o Horizontal and vertical milling machines

O  Zaxis of machine tools

o High-performance cutting machines

3.2.7 Load ratings and torques
M

2] o P EE=H
A\ N KT
| | o o

Table 3.25 Load ratings and torques for series EG/QE

Series/size | Dynamic load rating | Static load rating
- L C (R (TR U (N U
EG_15S 5,300 9,400 4h 2 2 80 40 40

QE_15S 8,560 8.790 68 29 A} 70 30 30

EG_15C 7.830 16,190 62 48 48 130 100 100

QE_15C 12,630 15,280 98 73 73 120 90 90

EG_20S 7,230 12,740 73 34 3 130 60 60

QE_20S 11,670 12,180 123 47 47 130 50 50

EG_20C 10,310 21,130 107 78 78 220 160 160

QE_20C 16,500 20,210 17 122 122 Al 150 150

EG_25S 11,400 19,500 134 70 70 230 120 120

QE_25S 18,240 18,900 02 9% 96 220 100 100

EG_25C 16,270 32,400 190 160 160 380 30 30

QE_25C 26,030 31,490 306 239 239 370 290 290

EG_30S 16,420 28,100 233 122 122 400 210 20

QE_30S 26,270 27,820 37 169 169 400 180 180

EG_30C 23,700 47,460 339 274 274 680 550 b50

QE_30C 37,920 46,630 bh4 414 414 670 510 510

EG_35S 22,660 37,380 339 187 187 560 310 310

QE_35S 36,390 36,430 609 330 330 610 330 330

EG_35C 33,350 64,840 b04 364 34 980 690 690

QE_35C b1,180 59,280 863 048 048 1,000 750 750

' Dynamic load rating for travel distance of 50,000 m
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3.2.8 Rigidity

Rigidity depends on preload. Formula F 3.3 can be used to determine deformation

depending on rigidity.

F33 p

8= 1

Table 3.26 Radial rigidity for series EG/QE

size

Average load

Heavy load

Unit: N/um

EG_15S
QE_15S
EG_20S
QE_20S
EG_25S
QE_25S
EG_30S
QE_30S
EG_35S
QE_35S
EG_15C
QE_15C
EG_20C
QE_20C
EG_25C
QE_25C
EG_30C
QE_30C
EG_35C
QE_35C

INTELLIGENCE IN MOTION

& Deformation [ym]
P Operating load [N]
k  Rigidity [N/ym]
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105
96
26
1
5
3
8
69
mnm

~ =3 o o~

1
1
1
1
1
1

M
354
333

26
15
b
39
8
b
oAl
203
265
257
206
187
238
79
296
263
364
326
425
399

|

1
1
1
1
1
1

o

LINEAR GUIDEWAYS

141
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168
153
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246
226
295
287
230
209
266
245
329
293
395
363
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3.2.9 Dimensions of the EG/QE blocks

3.2.9.1 EGH/QEH

K, Ki
) O *j O [
Isis &) o e
=l [=1l
6 L L G
W Ka Ly K, Ly
B, B f_Mx[ 2-Mxl
| oy  HelE o i o
= < = 4 i
N EGH/QEH-CA EGH/QEH-SA E

Table 3.27 Dimensions of the block

Series/ | Installation Dimensions of the block [mm] Load ratings [N]
size dimensions [mm]

ﬂﬂﬂﬂﬂﬂ---ﬂﬂﬂm-ﬂm--
45

EGH15SA I 2 231 1480  3.50 Mé x 6 b5 5,300  9.400 0.09
EGH15CA 26 398 568 1015 7,830 16,190 0.1%
QEH15SA 24 40 95 3 76 40 — 231 400 1480 350 b7 Mix6 60 55 60 850 8790 0.9
QEH15CA 26 398 568 1015 12630 15,280 0.15
EGH20SA 78 6.0 M0 42 32 50 — 290 500 1876 415 120 M5x7 7h 60 60 7,230 12740 0.5
EGH20CA 3 481 691 1230 10310 21130 0.24
QEH20SA 78 6.0 1.0 42 32 50 — 290 500 1875 416 120 Mbx7 7h 60 65 11670 12180 0.1b
QEH20CA 3 481 690 1230 16600 20210 0.23
EGH25SA 33 70 125 48 3b 65 — 3b B%T 2190 4b5 120 Mex9 80 80 80 11,400 19500 0.25
EGH25CA 3 590 826 1616 16,270 32400 0.41
QEH25SA 33 62 125 48 3b 65 — 35 601 2190 500 120 Mex9 80 80 80 18240 18900 0.24
QEH25CA 3 590 836 16.16 26,030 31,490  0.40
EGH30SA 42 100 160 60 40 100 — 415 695 2675 600 120 MBx12 90 80 9.0 16420 28100 0.45
EGH30CA 40 700 981 71.0 23,700 47,460 076
QEH30SA 42 100 160 060 40 100 — 415 675 2676 600 120 M8x12 90 80 9.0 26270 27,820 (044
QEH30CA 40701 961 20.05 37,920 46,630 0.75
EGH35SA 48 110 180 70 50 100 — 450 760 2850 7.00 120 M8x12 100 85 85 22660 37380 0.74
EGH35CA 50 780 108.0 20.00 33,360 64,840 1.10
QEH35SA 48  11.0 180 70 60 100 — 610 760 3030 626 120 M8x12 100 85 85 36390 36,430 058
QEH35CA 50 830 1080 21.30 51,180 59,280 0.90

For dimensions of rail, see chapter 3.2.10, for standard and optional lubrication adapter, see chapter 4.1.
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3.2.9.2 EGW/QEW

B,

Sl

H,

Table 3.28 Dimensions of the block

INTELLIGENCE IN MOTION
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EGW/QEW-CC EGW/QEW-SC

Series/ Dimensions of the block [mm]
size dimensions [mm]

EGW15SC 24 4h 185 B2

EGW15CC 26 398
QEW15SC 24 40 185 b2 41 bh - N1
QEW15CC 26 398
EGW20SC 78 60 195 59 49 50 — 290
EGW20CC 32 481
QEW20SC 78 60 195 B9 49 b0 — 290
QEW20CC 32 481
EGW25SC 33 70 250 73 60 65 —  3Hb
EGW25CC 3b  59.0
QEW25SC 33 62 260 73 60 65 —  3b5
QEW25CC 3B 59.0
EGW30SC 42 100 30 9% 72 90 — 45
EGW30CC 40 701
QEW30SC 42 100 310 90 72 90 — 415
QEW30cCC 40 701
EGW35SC 48 110 330 100 82 90 —  4b0
EGW35CC 5  78.0
QEW35SC 48 110 330 100 8 90 — 510
QEW35CC 50  83.0

401
50.8
40.1
56.8
50.0
69.1
50.0
69.1
59.1
82.6
60.1
83.6
69.5
98.1
67.5
96.1
75.0
108.0
76.0
108.0

1480 3.50

3.50

415

415

4.55

5.00

6.00

6.00

7.00

6.25

b.7

b.7

12.0

For dimensions of rail, see chapter 3.2.10, for standard and optional lubrication adapter, see chapter 4.1.

M5

M5

M6

Mb6

M8

M8

M10

M10

M10

M10

5.0

7.0

7.0

75

15

7.0

7.0

b5

b5

6.0

6.0

8.0

8.0

8.0

8.0

8.5

8.5

LINEAR GUIDEWAYS

6.0

6.0

6.5

8.0

8.0

9.0

9.0

8.5

8.5

Load ratings [N]

ﬂﬂlﬂﬂlﬂ-----ﬂﬂﬂl--ﬂﬂ-

5,350
7.830
8,560
12,630
7230

9,400
16,190

8.790
15,280
12,740
271,130
12,180
20,210
19,500
32,400
18,900

31.90
28,100
47,460
27,820
46,630
37,380
64,840
36,430
59,280

0.12

0.21
0.12
0.21
0.19
0.32
0.19
0.31
0.35
0.59
0.34
0.58
0.62
1.04
0.61
1.03
0.91
1.40
0.77
119
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3.2.10 Dimensions of the EG rail
The EG rails are used for both the EG and QF blocks.

3.2.10.1 Dimensions of EGR_R

@D

™

2 - ; :
AU 7% T AN

Es P E,
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Table 3.29 Dimensions of rail EGR_R

Series/ Assembly screw | Dimensions of rail [mm] Max. length Max. length E,, min E,, max Weight
size for rail [mm] mmm_m_ [mm] E,=E,[mm] [mm] [mm] [kg/m]

EGR15SR M3 x16 15 125 60 45 35 60 4000 3900 b

EGR20R  Mbx16 20 165 95 85 60 60 4000 3900 7 53 2.08
EGR25R Mo <20 2 180 1.0 90 7.0 60 4000 3900 8 52 2.67
EGR3IOR Mo x25 2 280 10 90 70 80 4000 3920 9 n 4.3b
EGR35R M8 x5 3 275 140 120 90 80 4,000 3.920 9 n 6.14

3.2.10.2 Dimensions of EGR_U (large mounting holes)
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Table 3.30 Dimensions of rail EGR_U

Series/ | Assembly screw | Dimensions of rail [mm] Max. length Max. length E,, min E,,max | Weight
size for rail [mm] mmm_m_ [mm] E,=E,[mm] [mm] [mm] [kg/m]
15 75 4h b b4 1.23

EGR15U 4,000 3,900
EGR30U M8 x 25 28 230 140 120 90 80 4,000 3,920 9 Al 4.3
Note:

1. The tolerance for E is +0.5 to - 1 mm for standard rails and 0 to -0.3 mm for joints.
2.If the E,,, dimensions are not indicated, the maximum possible number of mounting holes will be determined under consideration of E, , min.
3. The rails are shortened to the required length. If the E, , dimensions are not indicated, these will be carried out symmetrically.
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3.2.10.3 Dimensions of EGR_T (rail mounting from below)

Mitell | ———=

Wr NS L

Table 3.31 Dimensions of rail EGR_T

Series/ Dimensions of rail [mm] Max. length Max. length E,, min E,, max Weight
size mm___ [mm] E,=E,[mm] [mm] [mm] [kg/m]
b4 1.26

EGR15T 125 4,000 3,900 6

EGR20T 20 15.5 M6 9 60 4,000 3,900 7 b3 215
EGR25T 23 18.0 Mo 10 60 4,000 3,900 8 b2 279
EGR30T 28 23.0 M8 14 80 4,000 3920 9 il 4.42
EGR35T 34 215 M8 17 80 4,000 3920 9 7 6.34
Note:

1. The tolerance for E is +0.5 to -1 mm for standard rails and 0 to -0.3 mm for joints.
2.If the E,,, dimensions are not indicated, the maximum possible number of mounting holes will be determined under consideration of E, , min.
3. The rails are shortened to the required length. If the E, , dimensions are not indicated, these will be carried out symmetrically.

3.2.10.4 Calculating the length of rails

HIWIN offers rails in customised lengths. To prevent the risk of the end of the rail
becoming unstable, the value E must not exceed half of the distance between the
mounting holes (P). At the same time, the value E,,, should be between E, , min and
E,, max so that the mounting hole does not rupture.

/ n = Number of mounting holes

Eq ‘ P Ez

L Total length of the rail [mm]

n Number of mounting holes

P Distance between two mounting holes [mm]

E,, Distance from the middle of the last
mounting hole to the end of the rail [mm]

3 L[n-1)xP+E+E

1

3.2.10.5 Tightening torques for mounting bolts

Insufficient tightening of the mounting bolts strongly compromises the precision of
the linear quideway; the following tightening torques are therefore recommended for
the relevant screw sizes.

Table 3.32 Tightening torques of the mounting bolts according to IS0 4762-12.9

Seriesisize __|screwsize ____[m e [N Series/size _____|serewsize |1 orque [N

EG_15 M3 16 EG_30 M6 x 26

EG_15U M4 16 4 EG_30U M8 x 75 30
EG_20 M5 x 16 9 EG_35 M8 x 26 30
EG_25 M6 x 20 13

LINEAR GUIDEWAYS /
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3.2.10.6 Cover caps for mounting holes of rails

The cover caps are used to keep the mounting holes free of chips and dirt. The
standard plastic caps are provided with each rail. Optional cover caps must be ordered
separately.

-

Table 3.33 Cover caps for mounting holes of rails

6.0 1.2

EGR15R C3-B

EGR20R M5 Ch Ch-B C5-ST 9.5 21
EGR25R Mo Co Co-B C6-ST 11.0 25
EGR30R Mo Co C6-B Ce-ST 11.0 25
EGR35R M8 c8 C8-B C8-ST 14.0 34
EGR15U M4 C4 C4-B = 75 11

EGR30U M8 Cs C8-B C8-ST 140 6N

Motion Control & Systems
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3.2.11 Sealing systems

Various sealing systems are available for HIWIN blocks. You will find an overview in
chapter 2.9. The table below shows the total length of the blocks with the different
sealing systems. Sealing systems suitable for these sizes are available.

Table 3.34 Total length of blocks with different sealing systems

Total length L
size ss . Jo .z Jk
EG_15S 40.1 441 417 4.7
QE_15S 40.1 44.1 421 46.1
EG_15C 56.8 60.8 b8.4 62.4
QE_15C 56.8 60.8 58.8 62.8
EG_20S 50.0 54.0 b1.6 55.6
QE_20S 50.0 54.0 52.0 56.0
EG_20C 69.1 73.1 70.7 747
QE_20C 69.1 73.1 i 75.1
EG_25S 59.1 63.1 61.1 65.1
QE_25S 60.1 65.1 62.1 67.1
EG_25C 82.6 86.6 84.6 88.6
QE_25C 83.6 88.6 85.6 90.6
EG_30S 69.5 735 715 75.5
QE_30S 67.5 725 69.5 745
EG_30C 98.1 102.1 100.1 104.1
QE_30C 96.1 101,1 98.1 103.1
EG_35S 75.0 79.0 78.0 82.0
QE_35S 76.0 80.0 79.0 83.0
EG_35C 108.0 120 1.0 115.0
QE_35C 108.0 120 1M.0 115.0
Unit: mm

3.2.11.1 Designation of sealing sets
The sealing sets are always supplied along with the assembly material and include the
parts needed in addition to the standard seal.

ﬂ I @
Series: Dust protection:

EG SS: Standard seal

QF I:  End seal with scraper

Size: DD:  Double end seal

EG: 15,20, 25, 30, 36 KK:  Double end seal with scraper

QE: 15,20, 25, 30, 3b

LINEAR GUIDEWAYS /
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3.2.12 Friction

The table shows the maximum frictional resistance of the individual end seal.
Depending on sealing setup (SS, ZZ, DD, KK), the value may have to be multiplied. The
values indicated apply to blocks on uncoated rails. Higher friction forces occur on
coated rails.

Table 3.35 Frictional resistance of single-lipped seals

EG_15 QE_15

EG_20 1.0 QE_20 1.4
EG_25 1.0 QE_25 1.7
EG_30 15 QE_30 21
EG_35 20 QE_35 2.3
3.2.13 Lubrication unit E2

You will find more information about the Lubrication unit in the general information in
the lubrication unit E2 Section "2.6.3 Oil lubrication unit E2".

Table 3.36 Dimensions of block with lubrication unit E2

Dimensions of the block [mm] 0il quantity Mileage?
ﬂ-_-_---- fem fm!

EG_15S 3.3 18.7 bi.6 560.2 b8.6 60.2 2,000
EG_15C 333 187 1,5 3.0 7.3 72.9 75.3 76.9 1.7 2,000
EG_20S 413 209 13.0 3.0 66.0 67.6 70.0 7.6 29 3,000
EG_20C 413 209 13.0 30 85.1 86.7 89.1 90.7 29 3,000
EG_25S 413 249 13.0 30 75.1 711 79.1 811 48 5,000
EG_25C 47.3 249 13.0 30 98.6 100.6 102.6 104.6 48 5,000
EG_30S 59.3 3.0 13.0 3.0 8.5 87.5 89.5 915 8.9 9,000
EG_30C 59.3 31.0 13.0 3.0 114.1 116.1 118.1 120.1 8.9 9,000

" Total length depending on selected dust protection. S$ = Standard dust protection
U Mileage at which the oil tank level should be checked at the very latest
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3.2.14 Tolerances depending on accuracy class

The EG and QE series are available in five accuracy classes depending on parallelism
between block and rail, height accuracy H and accuracy of width N. The choice of

accuracy class is determined by the machine requirements.

3.2.14.1 Parallelism

Parallelism of stop surfaces D and B of block and rail and parallelism of top of block
C to mounting surface A of rail. Ideal linear guideway installation is required, as is a

measurement in the centre of the block.

Table 3.37 Tolerance of parallelism between block and rail

Rail length [mm]

-100

100 -200
200 -300
300 -500
500 -700
700 -900
900 - 1100
1100 - 1500
1500 - 1900
1900 - 2500
2500 - 3100
3100 - 3600
3600 - 4000

Unit: ym

Accuracy class

N (R (I O T
12 7 3 2 Vi
14 9 b 2 Vi
15 10 5 3 2
17 12 6 3 2
2 13 7 b 2
2 15 8 5 3
24 16 9 6 3
26 18 1 7 b
28 2 13 8 b
31 2 15 10 5
33 2 18 1 6
36 2 20 14 7
37 28 2 15 7

LINEAR GUIDEWAYS
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3.2.14.2 Accuracy - height and width

Height tolerance H Width tolerance N

Permissible absolute dimension variance of height H, measured between centre of Permissible absolute dimension variance of width N, measured between centre of
screw-on surface C and underside of rail A, with block in any position on the rail. screw-on surfaces D and B, with block in any position on the rail.

Height variance of H Width variance of N

Permissible variance of height H between several blocks on a rail, measured in the Permissible variance of width N between several blocks on a rail, measured in the
same rail position. same rail position.

Table 3.38 Height and width tolerances of non-interchangeable types

Height tolerance of H | Width tolerance of N | Height variance of H Width variance of N

EG_15,20 C[Normal] +0.1 0.02 0.02
QE_15,20 H (High) +£0.03 +0.03 0.01 0.01
P (Precision) 0 0 0.006 0.006
-0.03 -0.03
SP (Super precision) 0 0 0.004 0.004
-0.015 -0.016
UP (Uttra precision) 0 0 0.003 0.003
-0.008 -0.008
EG_25, 30, 35 C (Normal) +0.1 +(.1 0.02 0.03
QE_25, 30, 35 H (High) +0.04 +0.04 0.015 0.015
P (Precision) 0 0 0.007 0.007
-0.04 -0.04
SP (Super precision) 0 0 0.005 0.005
-0.02 -0.02
UP (Uttra precision) 0 0 0.003 0.003
-0.01 -0.m
Unit: mm

Table 3.39 Height and width tolerances of interchangeable types

Height tolerance of H | Width tolerance of N | Height variance of H Width variance of N

EG_15, 20 C (Normal) +0.1 + 0.1 0.02 0.0
QE_15,20 H (High) £003 003 0.01 0.01
P (Precision) 0015 +0.015 0.006 0.006
EG_25, 30, 35 C (Normal) £01 £0] 0.02 0.03
QE_25, 30, 35 H (High) +0.04 +0.04 0.015 0.015
P (Precision) +0.02 +0.02 0.007 0.007

Unit: mm
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3.2.14.3 Permissible mounting surface tolerances
Once the requirements relating to the accuracy of the mounting surfaces are met,
the good accuracy, rigidity and lifetime of the EG and QF series linear guideways are

achieved.
Parallelism of the reference surface (P): %)
N
//| P
(500)

Table 3.40 Maximum tolerance for parallelism (P)

Preload class
» ___ Jn n |

EG/QE_15 25 18 -
EG/QE_20 25 2 18
EG/QE_25 30 2 2
EG/QE_30 40 30 27
EG/QE_35 50 35 30
Unit: pm

Table 3.41 Maximum height tolerance of reference surface (S,)

Series/size Preload class
N
EG/QE_15 130 85 =
EG/QE_20 130 85 50
EG/QE_25 130 86 70
EG/QE_30 170 110 90
EG/QE_35 210 150 120
Unit: ym
r2
3.2.15 Shoulder heights and fillets // o
Imprecise shoulder heights and fillets of mounting surfaces compromise precision and
may lead to conflicts with the block or rail profiles. The following shoulder heights and Block 5
edge profiles must be observed in order to avoid assembly problems. T
£ I | A
w Rail ‘
77 o
r ;

Table 3.42 Shoulder heights and fillets

Series/size Max. edge Max. edge Shoulder height of reference | Shoulder height of reference | Clearance under block H,
radiusr, radiusr, edge of rail E, edge of block E,
0.5 0.5 27 5.0 bb

EG/QE_15

EG/QE_20 0.5 0.5 50 7.0 6.0
EG/QE_25 1.0 1.0 50 75 7.0
EG/QE_30 1.0 1.0 7.0 7.0 10.0
EG_35 1.0 1.0 75 9.5 1.0
QE_35 1.0 15 75 9.5 1.0
Unit: mm

LINEAR GUIDEWAYS /
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The HIWIN linear guideways of the CG
series guarantee high torque loading
capacity, easy mounting, better protecti-
on against entry of dust and against wear
of the end seal due to cover strip.
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\\\
3.3 CG series \\
3.3.1 Properties of the linear guideways, series CG
The HIWIN linear guideways of the CG series with 0-arrangement of the ball tracks Optionally, a cover strip is available - the entry of dust and wear of the sealing lip are
guarantee high torque loading capacity, especially in the M_direction. The modified thus permanently reduced to a minimum. With the help of a mounting tool the cover
track geometry ensures high load ratings. The new flexible end seal automatically strip is installed in a few easy steps.
adjusts itself to the rail contour and ensures a high, permanent dust protection. For optimum Lubricant distribution the block has an additional lubrication path which
To protect the end seal against mechanical damage, the CG series is equipped with leads the lubricant into the middle of the carrying zone. This ensures long relubrica-
a sheet metal scraper in front of the end seal as standard. tion intervals and a significant advantage especially in short stroke applications.
3.3.2 Design of the CG series
Free of play 4-row recirculation ball bearing guide with best dust protection already in  Easy mounting, better protection against entry of dust and against wear of the end
the standard version. seal due to cover strip.
Optimized lubrication concept for long relubrication intervals and short strake applic- 0-arrangement and optimized geometry of ball bearing guide for high torque loading

ations. capacity and high load ratings.

Advantages:

o Free of play

Interchangeable

High accuracy

High torque loading capacity, especially rolling moment M,
Optional with cover strip

O O O O

3.3.3 Order codes for the CG series

For CG linear guideways, a distinction is made between interchangeable and non-inter-
changeable models. The dimensions of both models are the same. The main difference
is that the block and rail in the interchangeable models can be freely interchanged.
Block and rail can be ordered separately and fitted by the customer. Their accuracy
extends to class P.

Given their stringent dimensional accuracy check, the interchangeable models are a
good choice for customers who do not use rails in pairs on one axis. Non-interchange-
able linear guideways are always supplied preassembled. The order codes of the series

include the dimensions, model, accuracy class, preload etc.
LINEAR GUIDEWAYS 60 6 1
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Non-interchangeable models (custom-assembled)
o Order code for the fully assembled linear guideway

. ENvEE NN N N N v
Series: None: Without cover strip

C6

Block type:
W:  Flange block
H:  Square block

Size:
15, 20, 25, 30, 3b, 45

Load type:
C:  Heavy load
H:  Super heavy load

Block mounting:
A: From above
C: From above or below

Number of blocks per rail

Interchangeable models
o Order code for CG block

CS: With cover strip

Dust protection?:
None: Standard (SS)
11, SW, ZWX

Rails per axis set"”

Accuracy class:
C.H, P.SP.UP

Preload:
10, ZA, 1B

Rail length [mm]

Rail mounting:
R: From above

@ W : o I v L
Series: None: Without cover strip

C6

Block type:
W:  Flange block
H:  Square block

Size:
15, 20, 25, 30, 3b, 45

Load type:
C:  Heavy load
H:  Super heavy load

o Order code for CG rail

m R

CG series
Rail

Size:
15, 20, 25, 30, 35, 45

Rail mounting:
R: From above

Note:

"' The figure 2 is also a quantity, i.e. one item of the above-mentioned article consists of a pair of rails. No number is specified for individual rails.

By default multi-part rails are delivered with staggered butt joints.

2You will find an overview of the individual sealing systems in chapter 2.9

Motion Control & Systems

CS: With cover strip

Dust protection?:
None: Standard (SS)
ZL, SW, ZWX

Accuracy class:
CHP

Preload:
10, ZA, 1B

Rail mounting:
R:  From above
T: From below

None: Without cover strip
CS: With cover strip

Accuracy class:
CHP

Rail length [mm]
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3.3.4 Block types
HIWIN provides square and flange blocks for its linear guideways. Given their low
height and larger mounting surface, flange blocks are better suited to large loads.

Table 3.43 Block types
Type Series/ Structure Height Rail length Typical application
size [mm] [mm]
Square type CGH-CA 28-70 250 - 4,000 o Woodworking
CGH-HA O Machining centres
o NC lathes
o  Grinding machines
o Precision milling machines
o High-performance cutting machines
Flange type CGW-CA /Y 2% - 60 O  Automation technology
CGW-HA ‘ o Transport technology
j O Measuring technology
i O Machines and equipment requiring
high positioning accuracy
3.3.5 Rail types
Table 3.44 Rail types

Fastening from above

- - - -
il

CGR_R

3.3.6 Preload

Definition

Every rail type can be preloaded based on the size of the balls. The curve shows that
the rigidity doubles at higher preload. The CG series offers three standard preload
classes for various applications and conditions.

20
,,,,,,,,,,, Elastic deformation
| without preload

! B
Elastic deformation
with high preload

Elastic deformation

P =0.07 Cgyn 18P Operating load

LINEAR GUIDEWAYS /
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Table 3.45 Preload ID
0 Jeeoad [ fapglicatin ] sampleapplications
10 Light preload 0-0.02 C Constant load direction, little vibration, ~ ©  Transport technology
lower accuracy needed O Automatic packaging machines
O  X-Yaxis in industrial machines
o Welding machines
IA Medium preload 0.06-0.07 Cm High accuracy needed O Machining centres
O axes for industrial machines
O Eroding machines
o NC lathes
O Precision X-Y tables
O Measuring technology
IB High preload above 0.1 Cm High rigidity needed, vibration and impact  ©  Machining centres
O  Grinding machines
o NC lathes
o Horizontal and vertical milling machines
O  axis of machine tools
o High-performance cutting machines
3.3.7 Load ratings and torques
MX Mv MZ
i3 i
= [ ———1fe
h { J} ‘L
Table 3.46 Load ratings and torques for series CG
Series/size Dynamic load rating | Static load rating Dynamic moment [Nm] Static moment [Nm]
0 G IR A S PSS T [
CG_20C 23,700 30,510 287 4 075 2175 370 280 280
CG_25C 34,960 43,940 477 4 389.9 389.9 600 490 490
€G_30C 46,000 55,190 791.8 583.4 583.4 950 700 700
CG_35C 61,170 79,300 1,334.5 840.8 840.8 1,730 1,090 1,090
' Dynamic load rating for travel distance of 50,000 m
3.3.8 Rigidity
Rigidity depends on preload. Formula F 3.5 can be used to determine deformation
depending on rigidity.
& Deformation [ym]
F35  §- P P Operating load [N]
k k  Rigidity [N/pm]

Table 3.47 Radial rigidity for series CG

[ S

Heavy load €G_20C m 415 483
€G_25C 338 440 574
€6_30C 447 b53 757
€6_35C 468 610 800

Unit: N/um
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3.3.9 Dimensions of the CG blocks

3.3.9.1 CGH
L
L4
5 C
1
L-M x|
Slan 1 I
i e (R H |O
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T |
H:: |
s |
£ | |
ﬁ N Wr

Table 3.48 Dimensions of the block

Series/ Installation Dimensions of the block [mm] Load ratings [N]
size dimensions [mm]

CGH15CA" 28 4 9.5 34 26 40 26 39.2 58.2 6.0 Méxb 6.0 3 800 18 020
CGH15HA"Y 26 b3.6 72.6 17,600 25,630
CGH20CA 30 hb 12.0 bk 32 6.0 36 b25 749 6.0 Mox6 8.0 23,700 30510
CGH20HA" 50 68.5 90.9 28,600 39,900
CGH25CA 40 6.1 125 48 35 6.5 35 61.0 840 120 Mox8 8.0 34,960 43,940
CGH25HA" 50 786 1046 42,180 57,460
CGH30CA  4b 7.0 16.0 60 40 10.0 40 69.0 9.4 120 MBx10 95 46,000 55,190
CGH30HA" 60 923 1189 58,590 78,180
CGH35CA 55 1.6 18.0 70 b0 10.0 50 790 1MLA 120 M8 =13 102 61,170 79,300
CGH35HA" 71 1060  137.4 77,900 112,340
CGH45CA" 70 9.7 205 86 60 13.0 60 97.8 13718 129 M10 %17 16.0 97,630 133,000
CGH45HAY 80 1323 1723 124,430 217,200

' Availability on request
For dimensions of rail, see chapter 3.3.10 for standard and optional lubrication adapter, see chapter 4.1
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Table 3.49 Dimensions of the block

Series/ Installation Dimensions of the block [mm] Load ratings [N]
size dimensions [mm]

cew15CC” 41 16.0 47 38 45 30 26 392 %82 60 Mb 6.0 13 800 18 020
CGW15HC" bJ6 728 17,600 25530
c6wzocc 30 b.b AR 63 b3 50 40 35 b25 749 60  Me 6.5 23700 30510
C6W20HC" 685 909 28,600 39,900
CGW25CC 36 6.1 235 70 b7 65 45 40 61.0 840 120 M8 7.0 34960 43,940
C6W25HC" 786 1046 42180 57,460
CGW30CC 42 7.0 3.0 90 71 90 b2 bh 69.0 974 120 M0 105 46,000 55,190
CGW30HC" 923 1189 58,590 78,180
CGW35CC 48 1.6 3.0 100 82 90 62 b2 790 14 120 0 M0 101 61,170 79,300
CGW35HC™ 1050 1374 77,900 112,340
CGW45CC" 60 9.7 375 120 100 100 80 60 978 1378 129 M1z 151 97,630 133,000
CGW45HC" 1323 1713 124,430 217,200

U Availability on request
For dimensions of rail, see chapter 3.3.10 for standard and optional lubrication adapter, see chapter 4.1
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3.3.10 Dimensions of the CG rail

3.3.10.1 Dimensions of rail CGR_R
@D

Ei | p | E,

Table 3.50 Dimensions of rail CGR_R

Series/ Assembly screw Dimensions of rail [mm] Max. length Max. length E,,, min E,,, max
size for rail [mm] w [0 Jo |n o [ ] [mm] E,=E,[mm] [mm] [mm]
15 45 60

CGR15R™ M4 x 16 16.2 75 53 4,000 3.900 b b4
CGR20R  Mb5x120 20 20.6 9.5 8.5 6.0 60 4,000 3900 7 b3
CGR25R Mo x122 3 263 110 9.0 7.0 60 4,000 3900 8 b2
CGR30R  MB§x125 28 84 140 124 9.0 80 4,000 3920 9 n
CGR35R M8 x30 34 39 140 120 9.0 80 4000 3920 9 n
CGR4BR™  M12x 35 4b 99 200 170 140 105 4,000 3,885 12 93

U Availability on request

Note:

1. The tolerance for E is +0.5 to -1 mm for standard rails and 0 to -0.3 mm for joints.

2.If the E,,, dimensions are not indicated, the maximum possible number of mounting holes will be determined under consideration of E, , min.
3. The rails are shortened to the required length. If the E, , dimensions are not indicated, these will be carried out symmetrically.

3.3.10.2 Calculating the length of rails

HIWIN offers rails in customized lengths. To prevent the risk of the end of the rail
becoming unstable, the value E must not exceed half of the distance between the
mounting holes (P). At the same time, the value E,,, should be between £, minand E,
max so that the mounting hole does not rupture.

n = Number of mounting holes
/7 g

I I
Pl /[ I
1T
1T T

11
10
1 I
N il
1r

E1 P EZ

L Total length of the rail [mm]

n Number of mounting holes

P Distance between two mounting holes [mm]

E,, Distance from the middle of the last
mounting hole to the end of the rail [mm]

e L=(n-1)xP+E+E,

LINEAR GUIDEWAYS /
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3.3.10.3 Tightening torques for mounting bolts

Insufficient tightening of the mounting bolts strongly compromises the precision of
the linear guideway; the following tightening torques are therefore recommended for
the relevant screw sizes.

Table 3.51 Tightening torques of the mounting bolts according to IS0 4762-12.9

Series/size Screw size orque [Nm] Series/size Screw size urque [Nm]

CG_15 M4 16 CG_30 M10

€G_20 Mbx 16 9 €6_35 M8 x 25 30
CG_25 M6 x 20 13 €6_35 M10 70
€6_30 M8 x 25 30 CG_45 M12 x 3b 120

3.3.10.4 Cover caps for mounting holes of rails

The cover caps are used to keep the mounting holes free of chips and dirt. The
standard plastic caps are provided with each rail. Optional cover caps must be ordered
separately.

| @ D |
;

| ]
Table 3.5 Cover caps for mounting holes of rails

_m Height § (mn]
75 11

CGR15R M4 b-001342 5-001344

CGR20R M5 b-001348 5-001350 5-001352 9.5 22
CGR25R M6 5-001353 5-001355 5-001357 1.0 25
CGR30R M8 5-001358 5-001360 5-001362 14.0 33
CGR35R M8 5-001358 5-001360 5-001362 14.0 3.3
CGR45R M12 5-001322 5-001324 5-001327 20.0 h.b

3.3.11 Sealing systems

Various sealing systems are available for HIWIN blocks. You will find an overview in
chapter 2.9. The table below shows the total length of the blocks with the different
sealing systems. Sealing systems suitable for these sizes are available.

Table 3.53 Total length of blocks with different sealing systems

Series/ Total length L

Sie ss 0 fw |mx
CG_20C 749 719 71.7 80.7

CG_25C 84.0 87.0 86.8 89.8

€G_30C 97.4 100.4 100.2 103.2

CG_35C 111.4 114.4 114.2 117.2

Unit: mm
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3.3.12 Tolerances depending on accuracy class

The CG series is available in five accuracy classes depending on parallelism between
block and rail, height accuracy H and accuracy of width N. The choice of accuracy
class is determined by the machine requirements.

3.3.12.1 Parallelism

Parallelism of stop surfaces D and B of block and rail and parallelism of top of block
C to mounting surface A of rail. Ideal linear guideway installation is required, as is a
measurement in the centre of the block.

Table 3.54 Tolerance of parallelism between block and rail

Rail length [mm] Accuracy class
N R [ O
-100 12 7 3 2 2
100 -200 14 9 b 2 2
200 -300 15 10 5 3 2
300 -500 17 12 6 3 2
500 -700 20 13 7 4 2
700 -900 22 15 8 5 3
900 - 1100 24 16 9 6 3
1100 - 1500 26 18 1 7 b
1500 - 1900 28 2 13 8 b
1900 - 2500 31 2 15 10 5
2500 - 3100 33 25 18 il 6
3100 - 3600 36 27 20 14 7
3600 - 4000 37 28 Al 15 7
Unit: ym
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3.3.12.2 Accuracy - height and width

Height tolerance of H Width tolerance of N

Permissible absolute dimension variance of height H, measured between centre of Permissible absolute dimension variance of width N, measured between centre of
screw-on surface C and underside of rail A, with block in any position on the rail. screw-on surfaces D and B, with block in any position on the rail.

Height variance of H Width variance of N

Permissible variance of height H between several blocks on a rail, measured in the Permissible variance of width N between several blocks on a rail, measured in the
same rail position. same rail position.

Table 3.55 Height and width tolerances of non-interchangeable types

Height tolerance of H Width tolerance of N Height variance of H Width variance of N

CG_15,20 C[Normal] +0.1 0.02 0.02
H (High) +0.03 +0.03 0.01 0.01
P (Precision) 0 0 0.006 0.006
-0.03 -0.03
SP (Super precision) 0 0 0.004 0.004
-0.015 -0.016
UP (Uttra precision) 0 0 0.003 0.003
-0.008 -0.008
CG_25, 30, 35 C (Normal) +0.1 +(.1 0.02 0.03
H (High) +0.04 +(.04 0.015 0.015
P (Precision) 0 0 0.007 0.007
-0.04 -0.04
SP (Super precision) 0 0 0.005 0.005
-0.02 -0.02
UP (Uttra precision) 0 0 0.003 0.003
-0.01 -0.m
CG_45 C (Normal) +(.1 +(.1 0.03 0.03
H (High) +0.05 +0.05 0.015 0.02
P (Precision) 0 0 0.007 0.01
-0.05 -0.05
SP (Super precision) 0 0 0.005 0.007
-0.03 -0.03
UP (Uttra precision) 0 0 0.003 0.005
-0.02 -0.02
Unit: mm

Table 3.56 Height and width tolerances of interchangeable types

Height tolerance of H Width tolerance of N Height variance of H Width variance of N

CG_15, 20 C (Normal) +(0.1 +0.1 0.02 0.02
H (High) +0.03 +0.03 0.01 0.01
P (Precision) +0.015 +0.015 0.006 0.006

CG_25, 30, 35 C (Normal) +0.1 +(] 0.02 0.03
H (High) +0.04 +0.04 0.015 0.015
P (Precision) +(0.02 +(.02 0.007 0.007

CG_45 C (Normal) +0.1 +(.1 0.03 0.03
H (High) +0.0b +0.0b 0.015 0.02
P (Precision) +0.025 +0.02b 0.007 0.01

Unit: mm
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3.3.12.3 Permissible mounting surface tolerances
Once the requirements relating to the accuracy of the mounting surfaces are met, the
good accuracy, rigidity and Lifetime of the CG series linear quideways are achieved.

Tolerance for the parallelism of the reference surface (P)

Accuracy requirement for
/7] 0,010 et
all rail-mounting reference surfaces

S

,%7 2

//|P

Table 3.57 Maximum tolerance for parallelism (P)

1

CG_20 7 b
CG_25 12 8 b
CG_30 14 9 7
C6_35 19 1 8
Unit: ym

Tolerance for the height of the reference surface (S,)

S, Max. height tolerance [mm]
F37 5 = axK-Ty a  Distance between rails [mm]
K Coefficient of the height tolerance
T, Tolerance of height H acc. to Table 3.55 and Table 3.56

Table 3.58 Coefficient of height tolerance (K)

CG_15-C6_45 2810 1710 1.2 10
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Height tolerance of the block mounting surface
o The height tolerance of the reference surface in the parallel use of two or more

blocks ()
E Accuracy requirement for
: all block-mounting reference surfaces
= S & BB+
® ® R

> @@ &
b
| [0.010[A}— 1 J0,010[A]
/lonto]g]

F38 5, -pxK S, Max. height tolerance [mm]
b Distance between blocks [mm]
K Coefficient of the height tolerance

o The height tolerance of the reference surface in the parallel use of two or more
blocks (S,)

Accuracy requirement for
77| 0.010 _
all block-mounting reference surfaces

N

F)
D} ﬁ
1| © © | g o o E
0 a 0 d
C
//10.010] ]
F3.9 S, Max. height tolerance [mm]
S;=cxK 3
e ¢ Distance between blocks [mm]

K Coefficient of the height tolerance

Table 3.59 Coefficient of height tolerance (K)

Series/size Load type
e . feu |

CG_15-CG_45 £2x10° 3.0x10°
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3.3.13 Shoulder heights and fillets

Imprecise shoulder heights and fillets of mounting surfaces compromise precision and
may lead to conflicts with the block or rail prafiles. The following shoulder heights and
edge profiles must be observed in order to avoid assembly problems.

E.

Er

Hy
|
N

Ral _ ﬁ* i Ve
r e

Table 3.60 Shoulder heights and fillets

Shoulder height of reference
edge of block E

HIWIN.

Motion Control & Systems

Clearance under block H,

Series/size Max. edge radius r Shoulder height of reference
edge of rail E

CG_15 0.5 3.0

CG_20 0.5 35

CG_25 1.0 5.0

CG_30 1.0 5.0

C6_35 1.0 6.0

CG_s5 1.0 8.0

Unit: mm

40
5.0
b.0
b.0
6.0
8.0

LINEAR GUIDEWAYS
HIWIN S.R.O., INFO@HIWIN.CZ, WWW.HIWIN.CZ
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4.b
6.1
7.0
7.6
9.7
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WE/QW series

The large rail width and low installation
height of the WE (standard) and QW
(with  SynchMotion™ technology) se-
ries permit a compact design and high
torque loading capacity.
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3.4 WE/QW series

3.4.1 Properties of the linear guideway, series WE and QW
The HIWIN linear guideways of the WE series are based on proven HIWIN technology. The models of the QW series with SynchMotion™ technology offer all the advantages

Their large rail width and low installation height permit a compact design and high of the standard series WE. Controlled movement of the balls at a defined distance also

torque loading capacity. results in improved synchronous performance, higher reliable travel speeds, extended
lubrication intervals and less running noise. Since the installation dimensions of the

3.4.2 Structure of the WE/QW series (W blocks are identical to those of the WE blocks, they are also fitted on the WER

O 4-row recirculation ball bearing guide standard rail and can therefore be interchanged with ease.

O 4b° contact angle

o Ball retainers prevent the balls from falling out when the block is removed

o Low installation height

o Wide linear guideway for high torque loading capacity

O  Large mounting surface on block

o SynchMotion™ technology (AW series)

Advantages:
o Compact and low-cost design thanks to high torque loading capacity
o High efficiency thanks to Low friction losses

50% wider than standard series

Z-row mounting holes

o The block’s large mounting surface supports the transfer of higher torques
O The 45° arrangement of ball tracks permits high loading from all directions

Design of the QW series

o Optimized geometry and high loading capacity thanks to FEM analysis of rail and
block

LINEAR GUIDEWAYS 74 75
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3.4.3 Order codes for the WE/QW series

For WE/QW linear guideways, a distinction is made between interchangeable and Their accuracy extends to class P. Given their stringent dimensional accuracy check,
non-interchangeable models. The dimensions of both models are the same. The main the interchangeable modules are a good choice for customers who do not use rails
difference is that the block and rail in the interchangeable models can be freely in pairs on one axis. Non-interchangeable linear guideways are always supplied
interchanged. Block and rail can therefore be ordered separately and fitted by the preassembled. The order codes of the series include the dimensions, model, accuracy
customer. class, preload etc.

Non-interchangeable models (custom-assembled)
O  Item number of the fully assembled linear guideway

K v N N B
Series: L Dust protection?:

WE None: Standard (SS)
aw 17, 0D, KK

Block type: Rails per axis set”
W:  Flange block Accuracy class:
H:  Square block C,H PSP.UP
Size: Preload ID:
WE:17,21,27, 35,50 10,7A, 7B

QW: 21,27, 35 -

Rail length [mm]

E?ad :lkél;ei » Rail mounting:

‘ W R: From above

Block mounting: Number of blocks per rail
A:  From above
C: From above or below

Interchangeable models
o Order code for WE/QW block

m W ¢c I » 1
Series: \— Dust protection?:

WE None: Standard (SS)

aw 17, 0D, KK

Block type: Accuracy class:

W:  Flange block CHP

H:  Square block Preload ID:

Size: 10,ZA, 18

WE: 17, 21,27, 35,50 Block mounting:

aW: 21,27, 36 A: From above

Load type: C:  From above or below
C: Heavy load

o Order code for WE rail

m R R H
WE series Accuracy class:

Rail CHP

Size: Rail length [mm]

17,121,127, 35,50 Rail mounting:
R: From above

Note:

"' The figure 2 is also a quantity, i.e. one item of the above-mentioned article consists of a pair of rails. No number is specified for individual rails.
By default multi-part rails are delivered with staggered butt joints.
2You will find an overview of the individual sealing systems in chapter 2.9
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3.4.4 Block types
HIWIN provides square and flange blocks for its linear guideways. Given their low
height and larger mounting surface, flange blocks are better suited for large loads.

Table 3.61 Block types

Type Series/ Rail length | Typical application
Size [mm]

Squaretype  WEH-CA 17-50 100 - 4.000 Automation
QWH-CA Handling industry
O Measuring and test
technology
o Semiconductor industry
O Injection moulding
machines
O Linear axes

o

Flangetype ~ WEW-CC
Qww-cc

3.4.5 Preload =
= 20
- I Elastic deformation
Definition N )
) ) 3 | without preload
Every rail type can be preloaded based on the size of the balls. The curve shows that 2
the rigidity doubles at higher preload. The WE series offers three standard preload é - T | I8 . ]
classes for various applications and conditions. | | El.ast|c. deformation
‘ ‘ with high preload
P=0.07 Cy 18P Operating load
Preload ID
Table 3.62 Preload ID
o Jereoad [ Japlication | Sampleapplications
10 Light preload 0-002 C Constant load direction, low impact, low ~ ©  Transport technology
accuracy needed O Automatic packaging machines
O  X-Yaxis in industrial machines
O Welding machines
IA Medium preload 0.03-0.06 Cm High accuracy needed O Machining centres
O  Zaxes for industrial machines
o Eroding machines
o NC lathes
O Precision X-Y tables
O Measuring technology
1B High preload 0.06 - 0.08 Cdyn High rigidity needed, vibration and impact  ©  Machining centres
O  Grinding machines
o NC lathes
O  Horizontal and vertical milling machines
O  Zaxis of machine tools
o High-performance cutting machines
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3.4.6 Load ratings and torques

M;
MX MV m
_ K o ||
° @ ° 9| @]
& )ES & @
H— @ @ | —
Table 3.63 Load ratings and torques for series WE/QW
Series/ Dynamic load Static load rating Dynamic moment [Nm] Static moment [Nm]
i i 1
N T R T T [ S R
WE_17C 5,230 9,640 82 34 34 150 62 62
WE_21C 7.210 13,700 122 53 b3 230 100 100
Qw_21C 9,000 12,100 156 67 67 210 90 90
WE_27C 12,400 21,600 242 98 98 420 170 170
aw_27¢ 16,000 22,200 303 144 144 420 200 200
WE_35C 29,800 49,400 893 405 40b 1,480 670 670
QW_35C 36,800 49,200 1.129 486 486 1,510 650 650
WE_50C 61,520 97,000 2,556 1,244 1,244 4,030 1,960 1,960

"I Dynamic load rating for travel distance of 50,000 m

3.4.7 Rigidity
Rigidity depends on preload. Formula F 3.5 can be used to determine deformation
depending on rigidity.
& Deformation [ym]
F3.10 p P Operating load [N]
6= - k  Rigidity [N/um]

Table 3.64 Radial rigidity for series WE

[ TS TR

Heavy load WE_17C 128 166 189
WE_21C 154 199 118
aw_21C 140 176 200
WE_27C 187 241 276
aw_27¢C 183 209 260
WE_35C 281 364 416
Qw_35C 277 348 395
WE_50C 428 b54 633

Unit: N/um
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3.4.8 Dimensions of the WE/QW blocks

3.4.8.1 WEH/QWH
‘L
T I 1
{41 e o [}
I I WEH17
@ﬁ @ WEH/QWH21
il S|
4-Mx|
Ki
{41 o > |1}
I = WEH/QWH27
@@ @ @ @ WEH/QWH35
WEH50
R G
6-Mx|
G L
W Ka Ly
B4 B IE C :E
ST SRR
T =T T 1 =
SRR = =
£ We
N Wr

Table 3.65 Dimensions of the block

Series/ | Installation Dimensions of the block [mm] Load ratings [N]
size dimensions [mm]

WEH17CA 105 35 0 506 — M& < b 5 23[] 9 640 0.12
WEH21CA 21 30 85 5 31 11b 19 417 890 1468 365 120 Mbxo 80 45 42 7210 13700 0.20
QWH21CA 21 30 85 64 31 115 19 417 59.0 1468 365 120 Mbxo 80 45 42 9000 12100 0.20
WEH27CA 27 40 100 62 46 80 32 b1.8 728 1415 350 120 Moxe 100 6.0 50 12400 21,600 0.35
QWH27CA 27 40 100 62 4 80 32 bo.6 732 1545 315 120 Moéxe 100 60 5.0 16000 22200 0.3
WEH35CA 35 40 1656 100 76 120 50 776 1026 1835 525 120 M8x8 13.0 80 65 29800 49.400 1.10
QWH35CA 36 40 165 100 76 120 &0 730 1070 215 550 120 M8x8 130 80 65 36800 49200 1.10
WEH50CA 50 75 200 130 100 150 65 1120 140.0 28.06 600 129 MI0x15 195 120 105 61520 97,000 3.16

For dimensions of rail, see chapter 3.4.9, for standard and optional lubrication adapter, see chapter 4.1.
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Table 3.66 Dimensions of the block

size dimensions [mm]

ICIN CES N I 0 IS T S S N PO O P

17 25 3b 60 B3 35 26 30 5HO6 — 310 49 M4 53 6 40 30 5230 9640 0.3
bh 68 60 40 29 417 590 968 365 120 M5 73 8 4b 42 720 13700 0.23
bh 68 60 40 29 47 590 968 365 120 M5 73 8 4b 42 9000 12100 0.23
WEW27CC 27 40 90 80 70 50 40 518 728 1015 350 120 Me 8.0 10 6.0 50 12400 21,600 0.43
aww27cC 27 40 90 80 70 50 40 b6 732 1545 3156 120 M6 8.0 10 6.0 50 16000 22200 0.43
WEW35CC 35 40 255 120 107 65 60 776 1026 13356 526 120 M8 112 14 80 65 29800 49,400 1.26
QWW35CC 35 40 265 120 107 65 60 830 107.0 2150 550 120 M8 112 14 80 65 36800 49200 1.26
WEW50CC 50 75 360 162 144 9.0 80 1120 1400 2055 6.00 129 M0 140 18 120 105 61,520 97,000 3.7

For dimensions of rail, see chapter 3.4.9, for standard and optional lubrication adapter, see chapter 4.1.

WEW17CC
WEW21CC 21 3.0
aww21icc 21 3.0
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3.4.9 Dimensions of the WE rail

3.4.9.1 Dimensions of WER_R

N\

We | E P E

Table 3.67 Dimensions of rail WER_R

Series/ | Assembly screw | Dimensions of the rail [mm] Max. length E,, min E,,, max Weight
size for rail [mm] mmm____ [mm] [mm] [mm] [kg/m]
34 22

WER17R 4,000 6

WER21R M4 x12 37 2 11.0 75 b3  4b 50 4,000 6 bb 3.0
WER27R Mk x16 42 24 15.0 75 b3  4b 60 4,000 6 b4 &7
WER35R M6 x 20 69 40 190 110 90 70 80 4,000 8 72 9.7
WER50R M8 x 25 90 60 240 140 120 9.0 80 4,000 9 il 14.6
Note:

1. The tolerance for E is +0.5 to - 1 mm for standard rails and 0 to -0.3 mm for joints.
2.If the E,,, dimensions are not indicated, the maximum possible number of mounting holes will be determined under consideration of E, , min.
3. The rails are shortened to the required length. If the E, , dimensions are not indicated, these will be carried out symmetrically.

3.4.9.2 Calculating the length of rails

HIWIN offers rails in customized lengths. To prevent the risk of the end of the rail
becoming unstable, the value E must not exceed half of the distance between the
mounting holes (P). At the same time, the value E,,, should be between £, minand E,
max so that the mounting hole does not rupture.

/ n = Number of mounting holes
E | P

\ E

L

F3.11 L Total length of the rail [mm]

n Number of mounting holes

P Distance between two mounting holes [mm]
E,, Distance from the middle of the last mounting

hole to the end of the rail [mm]

L=(n-1xP+E+E,
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3.4.9.3 Tightening torques for mounting bolts

Insufficient tightening of the mounting bolts compromises the function and precision
of the linear guideways. The following tightening torques are recommended for the
SCIeW Sizes.

Table 3.68 Tightening torques of the mounting bolts according to IS0 4762-12.9

Seriesisize | screwsize ____{Torgue [N Series/size | screwsize | Torque [Nm]
b 13

WE_17 M4 WE/QW_35 M6
WE/QW_21 M4 4 WE_50 M 30
WE/QW_27 M4 4

3.4.9.4 Cover caps for mounting holes of rails

The cover caps are used to keep the mounting holes free of chips and dirt. The
standard plastic caps are provided with each rail. Optional cover caps must be ordered
separately.

-

Table 3.69 Cover caps for mounting holes of rails

M4 C4 75 11

WER17R C4-M =

WER21R M4 Ca C4-M = 75 11
WER27R M4 Ca C4-M = 75 11
WER35R Mo Co C6-M C6-ST 11.0 25
WER50R M8 Cs C8-M C8-ST 140 33

3.4.10 Sealing systems

Various sealing systems are available for HIWIN blocks. You will find an overview in
chapter 2.9. The table below shows the total length of the blocks with the different
sealing systems. Sealing systems suitable for these sizes are available.

Table 3.70 Total length of block with different sealing systems

Total length L
Size ss . Jo .z Jk
WE_17C 50.6 538 b2.6 5.8
WE/QW_21C 59.0 63.0 61.0 6.0
WE/QW_27C 728 76.8 74.8 78.8
WE/QW_35C 102.6 106.6 105.6 109.6
WE_50C 140.0 145.0 142.0 147.0

Unit: mm
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3.4.11 Designation of sealing sets
The sealing sets are always supplied along with the assembly material and include the

parts needed in addition to the standard seal.
qﬂ d @
Dust protection ID:

Series:

WE SS: Standard seal

aw II:  End seal with scraper

. DD:  Double end seal

Size: KK:  Double end seals with scraper
WE: 17, 21,27, 35,50

aw: 21,27, 35

3.4.12 Friction

The table shows the maximum frictional resistance of the individual end seal.
Depending on sealing setup (SS, ZZ, DD, KK, the value may have to be multiplied. The
values indicated apply to blocks on uncoated rails. Higher friction forces occur on
coated rails.

Table 3.71 Frictional resistance of single-lipped seals

Frction force [N] Frction force [N
1.2 39

WE_17 . WE/QW_35
WE/QW_21 20 WE_50 39
WE/QW_27 29
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3.4.13 Tolerances depending on accuracy class

The WE series are available in five accuracy classes depending on parallelism between
block and rail, height accuracy H and accuracy of width N. The choice of accuracy
class is determined by the machine requirements.

3.4.14 Parallelism

Parallelism of stop surfaces D and B of block and rail and parallelism of top of block
C to mounting surface A of rail. Ideal linear guideway installation is required, as is a
measurement in the centre of the block.

Table 3.72 Tolerance of parallelism between block and rail

Rail length [mm] Accuracy class
R R R R T

-100 12 7 3 2 2
100 -200 14 9 A 2 2
200 - 300 15 10 5 3 2
300 -500 17 12 6 3 2
500 -700 20 13 7 b 2
700 -900 2 15 8 5 3
900 - 1100 24 16 9 6 3
1100 - 1500 26 18 1 7 A
1500 - 1900 28 20 13 8 A
1900 - 2500 31 Yyl 15 10 b
2500 - 3100 33 25 18 1 6
3100 - 3600 36 27 2 14 7
3600 - 4000 37 28 Al 15 7

Unit: pm
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3.4.14.1 Accuracy - height and width

Height tolerance H
Permissible absolute dimension variance of height H, measured between centre of
screw-on surface C and underside of rail A, with block in any position on the rail.

Width tolerance N

Permissible absolute dimension variance of width N, measured between centre of
screw-on surfaces D and B, with block in any position on the rail.

Table 3.73 Height and width tolerances of non-interchangeable types

Motion Control & Systems

Height variance of H
Permissible variance of height H between several blocks on a rail, measured in the
same rail position.

Width variance of N
Permissible variance of width N between several blocks on a rail, measured in the
same rail position.

Height tolerance of H | Width tolerance of N | Height variance of H Width variance of N

WE_17, 21 C (Normal) +0.1
aw_21 H (High) +£0.03
P (Precision) 0
-0.03
SP (Super precision) 0
-0.015
UP (Ultra precision) 0
-0.008
WE_27, 35 C (Normal) +0.1
aw_27, 35 H (High) +0.04
P (Precision) 0
-0.04
SP (Super precision) 0
-0.02
UP (Uttra precision) 0
-0.01
WE_50 C (Normal) +0.1
H (High) 005
P (Precision) 0
-0.0b
SP (Super precision) 0
-0.03
UP (Uttra precision) 0
-0.02
Unit: mm

Table 3.74 Height and width tolerances of interchangeable types

+0.1 0.02 0.02
+0.03 0.01 0.01

0 0.006 0.006
-0.03

0 0.004 0.004
-0.015

0 0.003 0.003
-0.008
+(.1 0.02 0.03
+0.04 0.015 0.015

0 0.007 0.007
-0.04

0 0.005 0.005
-0.02

0 0.003 0.003
-0.01
+0.1 0.03 0.03
+0.05 0.02 0.02

0 0.01 0.01
-0.05

0 0.01 0.01
-0.03

0 0.01 0.01
-0.02

Height tolerance of H | Width tolerance of N | Height variance of H Width variance of N

WE_17, 21 C (Normal) +01
aw_21 H (High) 003
P (Precision) +0.015
WE_27, 35 C (Normal) +0.1
aw_27, 35 H (High) +0.04
P (Precision) +0.02
WE_50 C (Normal) +01
H (High) +0.05
P (Precision) +0.025
Unit: mm

+(.] 0.02 0.02
+0.03 0.01 0.01
+0.015 0.006 0.006
+0.1 0.02 0.03
+(.04 0.015 0.016
+(.02 0.007 0.007
+0.1 0.03 0.03
+0.05 0.015 0.02
+(.025 0.007 0.01
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3.4.14.2 Permissible mounting surface tolerances
Once the requirements relating to the accuracy of the mounting surfaces are met, the
good accuracy, rigidity and Lifetime of the WE series linear guideways are achieved.

Parallelism of the reference surface (P):

Si

(500)

Table 3.75 Maximum tolerance for parallelism (P)

0 fn B |
WE_17 20 15 9
WE/QW_21 25 18 9
WE/QW_27 25 20 13
WE/QW_35 30 2 20
WE_50 40 30 il
Unit: pm

Table 3.76 Maximum tolerance for height of reference surface (S,)

Series/size Preload class
6b 20 -

WE_17
WE/QW_21 130 8b 45
WE/QW_27 130 8b 45
WE/QW_35 130 85 70
WE_50 170 110 90
Unit: mm
r2
3.4.15 Shoulder heights and fillets / N
Imprecise shoulder heights and fillets of mounting surfaces compromise precision and Block . 2 -
may lead to conflicts with the block or rail prafiles. The following shoulder heights and T 3 3 o
edge profiles must be observed in order to avoid assembly problems. :El UHT? : : P
VJ/RH'I . (71"777_‘&/
o n |

Table 3.77 Shoulder heights and fillets

Series/size Max. edge Max. edge Shoulder height of reference | Shoulder height of reference | Clearance under block H,
radiusr, radiusr, edge of rail E, edge of block E,
0.4 0.4 20 4.0 25

WE_17

WE/QW_21 0.4 0.4 25 5.0 3.0
WE/QW_27 0.5 0.4 3.0 7.0 40
WE/QW_35 0.5 0.5 35 10.0 40
WE_50 0.8 0.8 6.0 10.0 75

Unit: mm
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MG series

The compact and lightweight design of
the MG series is particularly suited to
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3.5 MG series

3.5.1 Properties of the linear guideway, series MGN

The HIWIN linear guideway of the MGN series is based on proven HIWIN technology.
The Gothic arch contact design absorbs loads in all directions and is particularly rigid
and precise. Given its compact and lightweight design, it is particularly suited to use
in small devices.

3.5.3 Structure of the MGN series

2-row recirculation ball bearing guide

Gothic arch contact design

Stainless steel block

Rails made from standard or stainless steel
Compact and lightweight design

Steel balls are secured in the block by retaining wire
Grease nipple available for MGN15

End seal

Bottom seal (optional for sizes 12 and 15)
Interchangeable models are available in defined accuracy classes

O O 0O OO O0OO0OO0OO0OOo

3.5.2 Properties of the linear guideway, series MGW

The HIWIN linear guideway of the MGW series is based on proven HIWIN technology.
The Gothic arch contact design absorbs loads in all directions and is particularly
rigid and precise. The MGW series has a wider rail than the MGN series so can absorb
considerably higher load torques.

3.5.4 Structure of the MGW series

2-row recirculation ball bearing guide

Gothic arch contact design

Stainless steel block

Rails made from standard or stainless steel
Compact and lightweight design

Steel balls are secured in the block by retaining wire
Grease nipple available for MGW15

End seal

Bottom seal (optional for sizes 12 and 15)
Interchangeable models are available in defined accuracy classes

O O 0O OO O0OO0OO0OO0OOo

3.5.5 Applications of the MG series

The MGN and MGW series can be used in many sectors, e.g. in the semiconductor
industry, PCB population, medical technology, robot applications, measurement
devices, office automation and other sectors needing miniature guides.

HIWIN.

Motion Control & Systems

Structure of the MGN series

Structure of the MGW series
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3.5.6 Order codes for the MG series

For MGN and MGW linear guideways, a distinction is made between interchangeable Given their stringent dimensional accuracy check, the interchangeable modules are a
and non-interchangeable models. The dimensions of both models are the same. The good choice for customers who do not use rails in pairs on one axis. The order codes
main difference is that the block and rail in the interchangeable models can be freely  include the dimensions, model, accuracy class, preload etc.

interchanged. Block and rail can therefore be ordered separately and fitted by the

customer.

Non-interchangeable models (custom-assembled)
o Order code for the fully assembled linear guideway

mnzn“M U

Series:
MGN
MGW

Size:
5 (MGN only), 7, 9,12, 15

Option: bottom seal”

Rails per axis set?

None: Standard steel (rail only)

Load type: M:  Stainless steel
C: Average load
H:  High load Accuracy class:
. CHP
Number of blocks per rail
. Preload ID:
Rail length [mm] 770,71

Interchangeable models
o Order code for MG block

m N c B M ?
Series: Option: Bottom seal”
MGN M. Stainless steel
MGW
Accuracy class:
5 (MGN only), 7,9,12,15 o
Load type: Preload ID:
: IR 10,11
C: Average load
H:  High load

o Order code for MG rail

w R R1000 M
None: Standard steel (rail only)

Series:

MGN M:  Stainless steel
MW Accuracy class:

Rail C.HP

Size: Rail length [mm]

5 (MGN only), 7,9,12,15

Note:

"' Bottom seal is available for MGN and MGW series in sizes 12 and 15.

U The figure 2 is also a quantity, i.e. one item of the above-mentioned article consists of a pair of rails. No number is specified for individual rails.
By default multi-part rails are delivered with staggered butt joints.

9 Not available for paired rails.
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3.5.7 Preload

The MGN/MGW series offers three preload classes for various applications.

Table 3.78 Preload ID

o Jeees  Jhcowagyelss
IF Slight play: 4 =10 pm C.H

10 Zero-play, very slight preload C-P

Al Slight preload: 0 - 0.02 C, C-P

3.5.8 Load ratings and torques

MX Mv MZ

[ [F ¥ R
.ﬂ {1 \@ R

& @
Table 3.79 Load ratings and torques for MG series
Series/size | Dynamic load rating | Static load rating
N OB RN Y P PR PO

MGN05C 540 840 13 0.8 0.8 20 13 1.3
MGNO5H 667 1,089 25 21 22 2.6 23 23
MGN07C 980 1,245 3 2 2 47 28 28
MGNO7H 1,370 1,960 i 3 3 1.6 48 48
MGN09C 1.860 2,550 8 b 5 1.8 14 14
MGNO9H 2,550 4,020 12 12 12 19.6 18.6 18.6
MGN12C 2840 3.920 18 10 10 255 137 137
MGN12H 3710 5,880 24 23 23 382 363 363
MGN15C 4,610 5,590 37 18 18 451 2.6 2.4
MGN15H 6,370 9,110 b2 4 4 735 b7.8 b7.8
MGWO7C 1,370 2,060 10 4 4 15.7 71 11
MGWO7H 1770 3,140 13 8 8 235 155 155
MGW09C 2,750 4120 77 12 12 401 18.0 18.0
MGWO9H 3,430 5,890 32 20 20 b4h 340 340
MGW12C 3,920 5,590 b0 19 19 703 278 278
MGW12H 5,100 8,240 04 36 36 102.7 b7.4 b7.4
MGW15C 6,770 9.220 149 42 42 1993 b6.7 56.7
MGW15H 8,930 13,380 196 80 80 299.0 122.6 122.6

' Dynamic load rating for travel distance of 50,000 m
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3.5.9 Rigidity

INTELLIGENCE IN MOTION

Rigidity depends on preload. Formula F 3.7 can be used to determine deformation

depending on rigidity.

F3.12

i
k

Table 3.80 Radial rigidity for series MGN

Load Class Series/
size

Average load

High load

Unit: N/um

Table 3.81 Radial rigidity for series MGW

Load Class Series/ Preload
size

Average load

High load

Unit: N/um

MGNO07C
MGNO9C
MGN12C
MGN15C
MGNO7H
MGNO9H
MGN12H
MGN15H

MGN07C
MGNO9C
MGN12C
MGN15C
MGNO7H
MGNO9H
MGN12H
MGN15H

Preload

& Deformation [ym]
P Operating load [N]
k  Rigidity [N/ym]

Motion Control & Systems

]
26 3
37 48
bk b6
b7 Th
3 51
b6 73
63 81
87 13

o |
38 49
55 7
63 81
78 101
b4 70
T4 9%
89 14
13 145
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3.5.10 Dimensions of the MG block

3.5.10.1 MGN
MGNO5
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Table 3.82 Dimensions of the block

Series/ Load ratings [N]

size

Installation dimensions | Dimensions of the block [mm]
[mm]

CCH CSN TR (T2 N Y RN CP AN RN CO CETRNN (PO VR C
6 15 3.5 12 8 20 = 9.0 16 =

MGN05C po8  M2x15 10 b40 840 0.008
MGNO5H = 126 19 667 1,089 0.010
MGN07C 8 1.5 b.0 17 12 25 8 1357 Ao — §12 M2x25 15 980 1,245 0.01
MGNO7H 13 7n8 308 1,372 1,960 0.02
MGNO9C 10 20 b5 20 15 25 10 189 289 - P14 M3x3 1.8 1,860 2,550 0.02
MGNO9H 16 99 399 2,500 4,020 0.03
MGN12C 13 30 75 27 20 35 15 Ny 31 - 02 M3x3h 25 2,840 3920 0.03
MGN12H 20 3L b4 3720 5,880 0.05
MGN15C 16 40 8.5 32 25 35 2 20.7 421 4b M3 M3 x4 3.0 4,010 5,590 0.06
MGN15H 2 434 588 6,370 9,110 0.09

For dimensions of rail, see chapter 3.5.11, for standard and optional lubrication adapter, see chapter 4.1.
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3.5.10.2 MGW
MGW07, MGW09, MGW12
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Table 3.83 Dimensions of the block

Series/ Installation dimensi- | Dimensions of the block [mm]
size ons [mm]

(N RN CAN O OO CETSN PR VR CO

N COSN IO T O O
M6wo7c 9 1.9 bb 25 19 3.0
MGWO7H
MGWO09C 12 29 6.0 30 Al 4b
MGWO9H
MGW12C 14 34 8.0 40 28 6.0
MGW12H
MGWI15C 16 3.4 9.0 60 45 75
MGW15H

Motion Control & Systems

10
19
12
24
15
28
20
3b

L1

no 312
308 410
2775 393
385 507
N3 46
46 604
380 548
57.0 738

- p1.2  M3x3 1.85

= P14  M3x3 240

= 02 M3x36 280

5.2 M3 Mix42 320

For dimensions of rail, see chapter 3.5.11, for standard and optional lubrication adapter, see chapter 4.1.

LINEAR GUIDEWAYS

Load ratings [N]

1,370
1,770
2,750
3,430
3,920
5,100
6,770
8,930

2,060
3140
4120
5,890
5,590
8,240
9.220
13,380

0.02
0.03
0.04
0.06
0.07
0.10
0.14
0.22
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3.5.11 Dimensions of the MG rail

3.5.11.1 Dimensions of MGN_R
5 | i j 7| i
N ! T N T
| | |
gd 1
WR E1 P Ez

Table 3.84 Dimensions of rail MGN_R

Series/ Assembly screw | Dimensions of rail [mm] Max. length Max. length E,,, min E,, max Weight
size for rail [mm] mm“_m_ [mm] E,=E,[mm] [mm] [mm] [kg/m]
250 275 0.15

MGNROSR M2 x 6 4 1
MGNRO7R M2 x 6 7 48 42 23 24 15 600 585 b 12 0.22
MGNRO9R M3 x 8 9 65 60 35 35 20 1,200 1,180 b 15 0.38
MGNR12R M3 x 8 12 80 60 45 35 25 2000 1,975 b 20 0.65
MGNR15R M3 x 10 15 100 60 45 35 40 2,000 1,960 b 34 1.06
3.5.11.2 Dimensions of MGW_R
Ws oD
T T l — = —
o 5 erhf} ‘ LT’}"VJ d < /l V// L | I Ly
= I I I I ‘ } ‘ ; \\\\ } ‘ ;
I N N AV
Wk @d
Eq p Ez
L

Table 3.85 Dimensions of rail MGW_R

Series/ Screws Dimensions of the rail [mm] Max.
size for rail [mm] length

[mm]
MGWRO7R M3 x 6 600 570 () 24 0.51
MGWRO9R M3 x 8 18 70 - 60 45 35 30 1,200 1,170 b 24 09
MGWR12R M4 x 8 24 8h - 80 45 45 40 2,000 1,960 8 32 1.49
MGWR15R M4 x 10 47 95 13 80 45 45 40 2,000 1,960 8 32 2.86
Note:

1. The tolerance for E is +0.5 to - 1 mm for standard rails and 0 to -0.3 mm for joints.
2.If the E,,, dimensions are not indicated, the maximum possible number of mounting holes will be determined under consideration of E, , min.
3. The rails are shortened to the required length. If the E, , dimensions are not indicated, these will be carried out symmetrically

Motion Control & Systems
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3.5.11.3 Calculating the length of rails

HIWIN offers rails in customized lengths. To prevent the risk of the end of the rail
becoming unstable, the value E must not exceed half of the distance between the
mounting holes (P). At the same time, the value E,,, should be between £, minand E,
max so that the mounting hole does not rupture.

f n = Number of mounting holes

B P E,
| L

L Total length of the rail [mm]

n  Number of mounting holes

P Distance between two mounting holes [mm]

E,, Distance from the middle of the last
mounting hole to the end of the rail [mm]

F3.13
=[n-1]xP+E +E,

1

3.5.11.4 Tightening torques for mounting bolts

Insufficient tightening of the mounting bolts strongly compromises the precision of
the linear quideway; the following tightening torques are therefore recommended for
the relevant screw sizes.

Table 3.86 Tightening torques of the mounting bolts according to IS0 4762-12.9

Seriesfsize ___[serewsie ] oT [Nm] M Torgue ]

MGNO5 M2 x 6

MGNO7 M2 x6 [],6 MGW07 M3 =6 2
MGN09 M3 =8 2 MGW09 M3 =8 2
MGN12 M3 =8 2 MGW12 M4 = 8 4
MGN15 M3 <10 2 MGW15 M4 <10 4

3.5.11.5 Cover caps for mounting holes of rails
The cover caps are used to keep the mounting holes free of chips and dirt. The stand-
ard plastic caps are provided with each rail

| gD |

)

Table 3.87 Cover caps for mounting holes of rails

MGNRO5R =

MGNRO7R = = = = =
MGNRO9R M3 G C3-MY b 11
MGNR1ZR M3 C3 C3-M b 1.1
MGNR15R M3 C3 C3-M b 1.1
MGWRO7R = = = = =
MGWRO9R M3 C3 C3-M b 1.1
MGWR12R M4 C4A = 8 11
MGWR15R M4 C4A = 8 1.1

1 Only possible with cylinder head screws with a low head according to DIN 7984
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3.5.12 Dust protection

The blocks of the MG series are equipped on both sides with an end seal to protect
against dirt as standard. In addition seals for the bottom of the block can be ordered
using the “+U" identifier in the order code. They are available as options for sizes 12
and 15. They cannot be fitted for sizes 7 and 9 due to the limited installation space H,.
When fitting a bottom seal, the side mounting surface of the rail must not exceed H,.

H;

Table 3.88 Installation space H,

Bottom seal H[seriesisize____|Bottomseal i

MGNO05

MGNO7 - - MGWO07 - -
MGNO09 - — MGW09 - —
MGN12 (] 2.0 MGW12 ([ ] 2.6
MGN15 (] 3.0 MGW15 ([ ] 2.6
3.5.13 Friction

The table shows the maximum frictional resistance of the seals of a block.

Table 3.89 Frictional resistance for standard block

Friction force [N Frction force [N
0.1 = =

MGN05

MGN07 0.1 MGWo7 0.2
MGN09 0.1 MGW09 0.2
MGN12 0.2 MGW12 0.3

MGN15 0.2 MGW15 0.3
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3.5.14 Tolerances depending on accuracy class

The MG series are available in three accuracy classes depending on parallelism
between block and rail, height accuracy H and accuracy of width N. The choice of
accuracy class is determined by the machine requirements.

3.5.14.1 Parallelism

Parallelism of stop surfaces D and B of block and rail and parallelism of top of block
C to mounting surface A of rail. Ideal linear guideway installation is required, as is a
measurement in the centre of the block.

Table 3.90 Tolerance of parallelism between block and rail

Rail length [mm] Accuracy class
-50 12 6
50 -80 13 7
80 -125 14 8
125 -200 15 9
200 - 250 16 10
250 -315 17 1
315 -400 18 1
400 -500 19 12
500 -630 2 13
630 -800 22 14
800 - 1000 23 16
1000 - 1200 25 18
Unit: ym

3.5.14.2 Accuracy - height and width

Height tolerance H
Permissible absolute dimension variance of height H, measured between centre of
screw-on surface C and underside of rail A, with block in any position on the rail.

Width tolerance N

Permissible absolute dimension variance of width N, measured between centre of
screw-on surfaces D and B, with block in any position on the rail.

Table 3.91 Height and width tolerances of non-interchangeable models

Height tolerance of H | Width tolerance of N | Height variance of H Width variance of N

MGN05-MG_15 C (Normal) +(.04
H (High) 0.0
P (Precision) +0.01
Unit: mm

3.0
3b
40
5.0
5.0
6.0
6.0
7.0
8.0
9.0
11.0

Height variance of H

Permissible variance of height H between several blocks on a rail, measured in the

same rail position

Width variance of N

Permissible variance of width N between several blocks on a rail, measured in the

same rail position.

+ (.04
+0.026
+0.015

0.03
0.015
0.007

LINEAR GUIDEWAYS
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0.01
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Table 3.92 Height and width tolerances of interchangeable types

Height tolerance Width tolerance Height variance of H | Width variance of N
ofH of N of H"

MGN05-MG_15 C (Normal) +(.04 +0.04 0.03 0.03 0.07
H (High) +0.02 +0.02b 0.015 0.02 0.04
P (Precision) +0.01 +0.015 0.007 0.01 0.02
Unit: mm

" Permissible deviation of height H between several blocks on a pair of rails

3.5.14.3 Permissible mounting surface tolerances
Once the requirements relating to the accuracy of the mounting surfaces are met, the
good accuracy, rigidity and Lifetime of the MG series linear guideways are achieved.

Parallelism of the reference surface (P):

'dh

N J
S

(/IP]
(200)

Table 3.93 Maximum tolerance for parallelism (P)

MG_05 2 2 2
MG_07 3 3 g
MG_09 4 4 3
MG_12 9 9 b
MG_15 10 10 b
Unit: ym

Table 3.94 Maximum tolerance for height of reference surface (S,)

20 20 2

MG_05

MG_07 25 25 3
MG_09 35 3 6
MG_12 50 50 12
MG_15 60 60 20
Unit: ym

Table 3.95 Requirements for the mounting surface

Required evenness of the mounting surface

MG_05 0.015/200
MG_07 0.025/200
MG_09 0.035/200
MG_12 0.050/200
MG_15 0.060/200

Note: The values in the table are applicable to the preload classes ZF and Z0. For Z1 or if more than one rail is to be mounted on the same surface, the table values must be at
least halved.
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3.5.15 Shoulder heights and fillets

Imprecise shoulder heights and fillets of mounting surfaces compromise precision and
may lead to conflicts with the block or rail profiles. The following shoulder heights and
edge profiles must be observed in order to avoid assembly problems.

r2

o~
T

M

Table 3.96 Shoulder heights and fillets

Max. edge radius r, Max. edge radius , Shoulder height of H, Shoulder height of H,
0.1 0.2 1.2

MGNO5 Vi
MGNO7 02 02 12 3
MGN09 02 0.3 1.7 3
MGN12 0.3 0.4 1.7 b
MGN15 05 0.5 25 5
MGWO7 0.2 0.2 1.7 3
MGW09 03 0.3 25 3
MGW12 0.4 0.4 3.0 b
MGW15 0.4 0.8 3.0 5
Unit: mm

LINEAR GUIDEWAYS 98 99
HIWIN S.R.0., INFO@HIWIN.CZ, WWW.HIWIN.CZ



RG/QR series

The RG (standard) and QR (with Synch-
Motion™ technology) series use rollers
as rolling elements and provides extre-
mely good rigidity and very good loading
capacity.
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3.6 RG and QR series

3.6.1 Properties of the linear guideways, series RG and QR

The HIWIN linear guideways of the RG series use rollers rather than balls as rolling
elements. The RG series provides extremely good rigidity and very good loading capa-
city. It is designed with a 45° contact angle. Its linear contact surface greatly reduces
deformation from the loading produced and therefore ensures very good rigidity and
loading capacity in all 4 loading directions. The linear guides of the RG series are
therefore ideal for use in high-precision manufacturing.

3.6.2 Structure of the RG/QR series

O  4-row recirculation roller bearing guide

45° contact angle

Various sealing variants depending on the field of application
6 options for connecting grease nipple and lubrication adapter
SynchMotion™ technology (OR series)

O O O O

Structure of the RG series

Advantages:

o Zeroplay

Interchangeable

Very high load ratings

Very high rigidity

Low displacement forces even with high preload

O O O O

3.6.3 Order codes for the RG/OR series

For RG/QR linear guideways, a distinction is made between interchangeable and
non-interchangeable models. The dimensions of both models are the same. The main
difference is that the block and rail in the interchangeable models can be freely
interchanged. The order codes of the series include the dimensions, model, accuracy
class, preload etc.

HIWIN S.R.O., INFO@HIWIN.CZ, WWW.HIWIN.CZ

HIWIN.
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The models of the QR series with SynchMation™ technology offer all the positive
properties of the standard series RG. Controlled movement of the rollers at a defined
distance also results in improved synchronous performance, higher reliable travel
speeds, extended Lubrication intervals and less running noise. Since the installation
dimensions of the QR blocks are identical to those of the RG blocks, they are also
fitted on the RGR standard rail and can therefore be interchanged with ease.

Structure of the QR series

Additional advantages of OR series:
O Improved synchronous performance
Optimized for higher travel speeds
Extended lubrication intervals

Less running noise

Higher dynamic load capacities

O O O O
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Non-interchangeable models (custom-assembled)
o Order code for the fully assembled linear guideway

JWCER 1640 [N
Series:

RG
0R

Block type:
W:  Flange block
H:  Square block

Size:
RG: 15,20, 25, 30, 35, 45, 55, 65
QR: 25,30, 35, 45

Dust protection?:

None: Standard (SS)
71, DD, KK, SW¥, ZWx¥

Rails per axis set”

Accuracy class:
H,P.SP.UP

Preload ID:
IA 1B

Load type:
C: Heavy load
H:  Super heavy load

Rail length [mm]

Block mounting:
A: From above
C: From above or below

None: Standard

Rail mounting:
R: From above
T. From below

E: Oil lubrication unit?

Interchangeable models
o Order code for RG/QR block

Number of blocks per rail

K v c W EE
Series: Dust protection?:

RG
IR

None: Standard (SS)
77, DD, KK, SW*, Zwx?

Block type:
W:  Flange block
H:  Square block

Accuracy class:
H,P

Size:
RG: 15,20, 25, 30, 35, 45, 55, 65
(OR: 25,30, 35, 45

Preload ID:
A 1B

None: Standard

Load type:
C:  Heavy load
H:  Super heavy load

o Order code for RG rail

E:  Oil lubrication unit?

Block mounting:
A: From above
C: From above or below

RG series

Rail

Accuracy class:
H

Size:
15, 20, 25, 30, 35, 45, 55, 65

Note:

Rail length [mm]

Rail mounting:
R: From above
T: From below

" The figure 2 is also a quantity, i.e. one item of the above-mentioned article consists of a pair of rails. No number is specified for individual rails.
By default multi-part rails are delivered with staggered butt joints.

You will find an overview of the individual sealing systems on in chapter 2.9

9 Only available for RG

HIWIN.
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3.6.4 Block types
HIWIN provides square and flange blocks for the linear guideways. Given their low
height and large mounting surface, flange blocks are suited to large loads.

Table 3.97 Block types

Type Series/ Rail length | Typical application
size [mm]

Square type RGH-CA 286-90 100 - 4.000 Automation technology

RGH-HA Transport technology
CNC machining centers
High-performance cutting machines
CNC grinding machines
Injection moulding machines
Portal milling machines
Machines and systems requiring
high rigidity
Machines and systems requiring
high load rating
o  Spark erosion machines

O O0OO0OO0OOOOoOOo

Flange type RGW-CC
RGW-HC

(e]

3.6.5 Rail types
In addition to rails with standard fastening from above, HIWIN also provides rails for
fastening from below.

Table 3.98 Rail types

Fastening from above Fastening from below

RGR_R RGR_T

LINEAR GUIDEWAYS /
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3.6.6 Preload

Definition

Every rail type can be preloaded based on the size of the balls. The curve shows that
the rigidity doubles at higher preload. The RG/QR series offers two standard preload
classes for various applications and conditions.

.é A

ElL - - - - - - - - _ Elastic deformation

s | with medium preload

2 ! 1B

=~ Elastic deformation

: : with high preload
P =0.07 Cyyn 18P Operating load

Preload ID

Table 3.99 Preload ID
__

Medium preload 0.07-0.09 C High precision needed
1B High preload 0.12- [].Mlidyn Very high rigidity required, with vibration and impact

The diagram shows the relationship between rigidity, frictional resistance and nominal
lifetime. For smaller models, a preload of no more than A is recommended to avoid
the lifetime being shortened as a result of preload.

N B

Rigidity

Friction

Lifetime

]

HIWIN.
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3.6.7 Load ratings and torques

My My M;
27 L7 27
= T T 1ol b
: %j %LZ = O B[ _<%@|0

- R
Table 3.100 Load ratings and torques for series RG/QR
Series/size | Dynamic load rating | Static load rating
- o C R C CU (R (U
RG_15C 11,300 24,000 147 82 82 n 173 173
RG_20C 21,300 46,700 29 210 210 047 460 460
RG_20H 26,900 63,000 373 358 358 872 837 837
RG_25C 27,700 57,100 367 293 293 758 605 605
0R_25C 38,500 54,400 b11 4hd 4kt 1 627 627
RG_25H 33,900 73,400 450 457 457 975 N 991
QOR_25H 44,700 65,300 694 021 621 867 907 907
RG_30C 39,100 82,100 688 b04 504 1,445 1,060 1,060
Q0R_30C 51,500 73,000 906 067 667 1.284 94b 94h
RG_30H 48,100 105,000 845 784 784 1.846 1712 1712
OR_30H 64,700 95,800 1,138 1101 1,101 1,685 1,630 1,630
RG_35C 67,900 105,200 1194 792 192 2170 1,440 1,440
QOR_35C 77,000 94,700 1,690 1,083 1,083 1,955 1,331 1,331
RG_35H 73100 142,000 1,608 1,338 1,338 2930 2,600 2,600
QOR_35H 95,700 126,300 1975 1770 1770 2,606 2,335 2,335
RG_45C 92,600 178,800 2,340 1679 1,579 4,510 3,00 3,050
OR_45C 123,200 156,400 319 2,101 2,101 3,959 2,666 2,666
RG_45H 116,000 230,900 3,180 2,748 2,748 6,330 5,470 5,470
QR_45H 150,800 208,600 3816 3.39% 3.39% 5278 4,694 4,694
RG_55C 130,500 252,000 4,148 279 27% 8,010 5,400 5,400
RG_55H 167,800 348,000 5,376 4,942 4,942 11,150 10,250 10,250
RG_65C 213,000 411,600 8,383 5,997 5,997 16,200 11,590 11,590
RG_65H 275,300 572,700 10,839 10,657 10,657 22,550 22170 22170

' Dynamic load rating for travel distance of 100,000 m

LINEAR GUIDEWAYS
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3.6.8 Rigidity
Rigidity depends on preload. Formula F 3.10 can be used to determine
deformation depending on rigidity.

F3.14 P & Deformation [ym]
d= ? P Operating load [N]
k  Rigidity [N/ym]

Table 3.101 Radial rigidity for series RG/QR

Series/

Heavy load RG_15C 504 520
RG_20C 614 633
RG_25C n7 740
0R_25C 645 665
RG_30C 849 876
0R_30C 726 748
RG_35C 1,002 1,035
OR_35C 856 882
RG_45C 1,505 1,554
QOR_45C 1,310 1,350
RG_55C 1,591 1,643
RG_65C 2227 2,300

Super heavy load RG_20H 823 848
RG_25H 917 947
QR_25H 770 790
RG_30H 1,136 1173
QOR_30H 950 980
RG_35H 1,344 1,388
QR_35H 1,140 1,170
RG_45H 1,938 2,002
QR_45H 1,660 1,720
RG_55H 2,182 2,254
RG_65H 3,077 3178

Unit: N/um

Motion Control & Systems
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3.6.9 Dimensions of the RG/QR blocks { @ @ )

3.6.9.1 RGH/QRH :’4 !‘:
O @g @ & i ©

.
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Table 3.102 Dimensions of the block

Series/ Installation Dimensions of the block [mm] Load ratings [N]
size dimensions [mm]

RGH15CA 40 95 1»5 0 680 1340 470 53 Mix8 1 300 24 000 020
RGH20CA 34 50 120 4 32 6.0 36 575 860 1580 600 53 Mbx§ B0 83 83 21300 46700 0.40
RGHZ0HA 50 775 1060 18.80 26900 63,000 0.3
RGH25CA 40 b5 125 48 3b 65 3 64b 979 2075 725 120 Mex8 95 102 100 27700 57,100 0.61
RGH25HA 50 810 1144 21.50 33900 73400 0.75
ORH25CA 40 55 125 48 3b 65 3% 660 99 2075 725 120 M6x8 95 102 100 38500 54,400 0.60
QRH25HA 50 810 1129 21.50 44,700 65300 0.74
RGH30CA 45 60 160 60 40 100 40 71.0 109.8 2350 .00 120 MEx10 95 95 103 39100 82100 0.90
RGH30HA 60 930 131.8 2450 48,100 105,000 1.16
QRH30CA 45 60 160 60 40 100 40 710 1098 2350 8.00 120 MBx10 95 95 103 51,500 73,000 0.89
QRH30HA 60 930 1318 2450 64,700 95,800 1.15
RGH35CA 55 65 180 70 60 100 50 790 1240 2250 1000 120 M8x12 120 160 196 57,900 106,200 1.57
RGH35HA 77 1065 1516 26.26 73,100 142,000 2.06
QRH35CA 55 65 180 70 50 100 50  79.0 1240 2250 10.00 120 M8x12 120 160 196 77000 94700 1.6
QRH35HA 77 1065 1515 76.2 95,700 126,300  2.04
RGH45CA 70 80 2056 8 60 130 60 1060 1532 31.00 10.00 129 MI0x17 16.0 200 240 92,600 176,800 3.18
RGH45HA 80 1398 187.0 37.90 116,000 230,900 413
QRH45CA 70 80 205 8 60 13.0 60 106.0 1532 31.00 10.00 129 MI0x17 160 200 240 123200 156,400 3.16
QRH45HA 80 1398 187.0 37.90 150,800 208,600 410
RGH55CA 80 100 235 100 75 125 75 1265 1837 3775 1250 129 WM12x18 175 220 275 130600 252,000 4.89
RGH55HA 9% 1738 2320 51.90 167,800 348,000  6.68
RGH6SCA 90 120 316 126 76 250 70 160.0 2320 60.80 15.80 129 M16x20 250 150 15.0 213,000 411,600 8.89
RGH65HA 120 223.0 2950 67.30 275,300 572,700 12.13

For dimensions of rail, see chapter 3.6.10, for standard and optional lubrication adapter, see chapter 4.1.
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3.6.9.2 RGW/QRW ( D
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Table 3.103 Dimensions of the block

Series/ | Installation Dimensions of the block [mm] Load ratings [N]
size dimensions [mm]

ﬂﬂlﬂﬂlﬂﬂ----ﬂﬂﬂﬂ--ﬂlﬂm
45 I

RGW15CC 450 680 11.40 470 53 M 11,300 24,000 0.22
RGW20CC 30 b0 215 63 53 50 40 35 675 860 1380 600 63 M6 80 10 43 43 21,300 46700 0.47
RGW20HC 715 106.0 23.80 26,900 63,000 0.63
RGW25CC 36 bb 235 70 57 65 46 40 ekb 979 1676 725 120 M8 95 10 62 60 27,700 57100 0.72
RGW25HC 81.0 144 2400 33900 73400 0.91
QRW25CC 36 bb 235 70 57 65 4b 40 660 979 1676 725 120 M8 95 10 62 60 38500 54400 0.7
QRW25HC 8.0 1129 24.00 44,700 65,300 0.90
RGW30CC 42 60 31.0 9% 72 90 52 4 71.0 1098 1750 8.00 120 M0 95 10 65 73 39700 62100 1.16
RGW30HC 93.0 131.8 28.50 48,100 105,000 1.52
ORW30CC 42 60 31.0 9% 72 90 52 44 71.0 1098 17.50 8.00 120 M0 95 10 65 73 51,500 73,000 1.15
QRW30HC 93.0 131.8 28.50 64,700 95800 1.51
RGW35CC 48 65 330 100 82 90 62 52 790 1240 1650 1000 120 M10 120 13 9.0 126 57900 105200 1.7%
RGW35HC 106.5 1616 30.26 73,100 142,000  2.40
ORW35CC 48 65 330 100 82 90 62 52 79.0 1240 1650 10.00 120 MI0 120 13 9.0 126 77000 94700 174
ORW35HC 1065 15156 30.25 95,700 126,300 2.38
RGWA45CC 60 80 375 120 100 100 80 60 106.0 1532 21.00 10.00 129 M1z 140 15 100 140 92600 178,800 3.43
RGWA45HC 1398 187.0 37.90 116,000 230,900  4.57
QRWA45CC 60 80 375 120 100 100 80 60 106.0 1532 21.00 10.00 129 M1Z 140 15 10.0 140 123200 156,400 3.41
QRW45HC 139.8 187.0 37.90 150,800 208,600 ~ 4.54
RGWS55CC 70 100 435 140 116 120 95 70 1255 1837 2775 12560 129 M14 160 17 120 175 130600 262,000 5.43
RGWS55HC 1738 2320 51.90 167,800 348,000 7.61
RGW65CC 90 120 535 170 142 140 110 82 160.0 2320 40.80 15.80 129 Mie 220 23 1560 15.0 213,000 411,600 11.63
RGW65HC 2230 2950 7230 275,300 572,700 16.58

For dimensions of rail, see chapter 3.6.10, for standard and optional lubrication adapter, see chapter 4.1.
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3.6.10 Dimensions of the RG rail
The RG rails are used for both the RG and QR blocks.

3.6.10.1 Dimensions of RGR_R

Es P E,

Table 3.104 Dimensions of rail RGR_R

Series/ Assembly screw | Dimensions of rail [mm] Max. length Max. length E,,, min E,, max Weight
size for rail [mm] mmm_m_ [mm] E,=E,[mm] [mm] [mm] [kg/m]

RGR15R 30.0 4,000 3.960.0 b 240

RGR20R  Mb5x120 20 210 95 85 60 300 4000 3.960.0 7 23.0 2.66
RGR25R M6 <20 Z 286 10 90 7.0 300 4000 3.960.0 8 22.0 3.08
RGR30R M8 x125 28 280 140 120 9.0 40.0 4,000 3.920.0 9 31.0 441
RGR35R M8 x125 3 302 140 120 9.0 40.0 4,000 39200 9 30 6.06
RGR4BR  M12x 35 4 380 200 170 140 525 4,000 39375 12 405 9.97
RGR55R  M14 = 4b 5) 440 230 200 160 60.0 4000 3.900.0 14 46.0 13.98
RGR65R  M16 x50 63 530 260 220 180 75.0 4000 3.900.0 15 60.0 20.22

3.6.10.2 Dimensions RGR_T (rail mounting from below)
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Table 3.105 Dimensions of rail RGR_T

Serlesl Dimensions of rail [mm] Max. length Max. length E,, min Weight [kg/m]
AN o o I ST

RGR15T 16.5 M5 300 4,000 3.960.0 b 2.0 1.86
RGR20T 20 210 M6 10.0 30.0 4,000 3.960.0 7 230 2.76
RGR25T 23 23.6 M6 12.0 30.0 4,000 3.960.0 8 22.0 3.36
RGR30T 28 28.0 M8 15.0 40.0 4,000 3.920.0 9 31.0 4.82
RGR35T 34 30.2 M8 17.0 40.0 4,000 3.920.0 9 31.0 6.48
RGR45T 4b 38.0 M12 240 525 4,000 3.937.5 12 405 10.83
RGR55T b3 440 M14 24.0 60.0 4,000 3.900.0 14 46.0 15.15
RGR65T 63 h3.0 M20" 300 75.0 4,000 3.900.0 15 60.0 024
' Deviating from DIN 645

Note:

1. The tolerance for E is +0.5 to - 1 mm for standard rails and 0 to - 0.3 mm for joints.
2.If the E,,, dimensions are not indicated, the maximum possible number of mounting holes will be determined under consideration of E, , min.
3. The rails are shortened to the required length. If the E, , dimensions are not indicated, these will be carried out symmetrically.
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3.6.10.3 Calculating the length of rails

HIWIN offers rails in customized lengths. To prevent the risk of the end of the rail
becoming unstable, the value E must not exceed half of the distance between the
mounting holes (P). At the same time, the value E,,, should be between E, , minand E
max so that the mounting hole does not rupture.

0

n = Number of mounting holes

H H
[ - [ [ -

TRAS
I
I
I
I

Es Ez

L Total length of the rail [mm]

n Number of mounting holes

P Distance between two mounting holes [mm]

E,, Distance from the middle of the last
mounting hole to the end of the rail [mm]

P38 | —(n-1xP+E+E,

1

3.6.10.4 Tightening torques for mounting bolts

Insufficient tightening of the mounting bolts strongly compromises the precision of the
linear guideway. The following tightening torques are recommended for the relevant
SCIeW Sizes.

Table 3.106 Tightening torques of the mounting bolts according to IS0 4762-12.9

Seriesfsize ___[serewsie ] oT [N [Series/size_____{Screwsize ] oT [Nm]

RG_15 M& 16 RG_35 M8 x 25

RG_20 Mb x 20 9 RG_45 M12 x 35 120
RG_25 M6 = 20 14 RG_55 M14 x 45 160
RG_30 M8 x 25 Bl RG_65 M16 x 50 200

3.6.10.5 Cover caps for mounting holes of rails

The cover caps are used to keep the mounting holes free of chips and dirt. The
standard plastic caps are provided with each rail. Optional cover caps must be ordered
separately.

)

Table 3.107 Cover caps for mounting holes of rails

7.5 1.1

RGR15R M4 C4-B

RGR20R M5 Ch Ch-B Cb-ST 9.5 2.2
RGR25R M6 Co C6-B C6-ST 11.0 25
RGR30R M8 c8 C8-B C8-ST 14.0 33
RGR35R M8 C8 C8-B C8-ST 14.0 33
RGR45R M12 C12 C12-B C12-ST 20.0 hb
RGR55R M14 Cl4 C14-B C14-ST 23.0 B

RGR65R M16 C16 C16-B C16-ST 26.0 b5

Motion Control & Systems
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3.6.11 Sealing systems
Various sealing systems are available for HIWIN blocks. You will find an overview in
chapter 2.9. The table below shows the total length of the blocks with the different

sealing systems. Sealing systems suitable for these sizes are available.
L
.

Table 3.108 Total length of block with different sealing systems

Series/ Total length L

size ss  qw fz fkk fw
RG_15C 68.0 724 70.0 Th4 — -
RG_20C 86.0 90.4 88.0 92.4 — -
RG_20H 106.0 110.4 108.0 112.4 — -
RG_25C 97.9 102.3 99.9 104.3 - -
QR_25C 97.7 102.3 99.9 104.3 - -
RG_25H 114.4 118.8 116.4 120.8 — —
QR_25H 112.9 117.3 114.9 119.3 — —
RG_30C 109.8 114.6 112.8 117.6 — -
QR_30C 109.8 114.6 112.8 117.6 — -
RG_30H 131.8 136.6 134.8 139.6 - -
QR_30H 131.8 136.6 134.8 139.6 — —
RG_35C 124.0 129.0 127.0 132.0 — —
QR_35C 124.0 129.0 127.0 132.0 — —
RG_35H 1515 156.5 154.5 159.5 — -
QR_35H 1515 156.5 154.5 159.5 - -
RG_45C 163.2 160.4 156.2 163.4 156.5 166.2
QR_45C 163.2 160.4 156.2 163.4 = =
RG_45H 187.0 194.2 190.0 197.2 190.3 200.0
QR_45H 187.0 194.2 190.0 197.2 — -
RG_55C 183.7 190.9 186.7 193.9 186.9 198.3
RG_55H 232.0 239.2 235.0 242.2 23b.2 246.6
RG_65C 232.0 240.8 235.0 2438 23b.2 2453
RG_65H 295.0 303.8 298.0 306.8 298.2 308.3
Unit: mm

3.6.11.1 Designation of seal sets
The sealing sets are always supplied along with the assembly material and include the
parts needed in addition to the standard seal.

I - EN
Series: Dust protection ID:

RG SS:  Standard seal

(R 1. End seal with scraper

Size: DD:  Double end seal ‘

RG: 15,20, 25, 30, 35, 45, 55, 65 KK:. Double end_sealwﬂh scra-per.
QR: 25,30, 35, 45 SW: End seal with double sealing lip

IWX: End seal with double sealing lip and scraper
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3.6.12 Friction

The table shows the maximum frictional resistance of the individual end seal.
Depending on sealing setup (SS, ZZ, DD, KK), the value may have to be multiplied. The
values indicated apply to blocks on uncoated rails. Higher friction forces occur on
coated rails.

Table 3.109 Frictional resistance of the single-lipped seals

RG_15 RGIOR 35

RG_20 25 RG/QR_45 i
RG/QR_25 28 RG_b5 5.1
RG/QR_30 3.3 RG_65 6.7
3.6.13 Lubrication unit E2

You will find more information about the lubrication unit in the general information in
Section "2.6.3 Oil Lubrication unit E2".

T
TP el
£ £ 5

Table 3.110 Dimensions of block with lubrication unit E2

Dimensions of the block [mm] 0il quantity Mileage”
O D P [ N
RG_25C 46.8 29.2 13, 116 9 1 6,000
RG_25H 46.8 29.2 135 35 131.4 133.4 135.8 137.8 50 6,000
RG_30C 58.8 349 135 35 126.8 129.8 1316 1346 75 8,000
RG_30H 58.8 369 13.5 35 148.8 151.8 103.6 156.6 75 8,000
RG_35C 68.8 40.3 135 35 141.0 144.0 146.0 149.0 10.7 10,000
RG_35H 68.8 40.3 135 35 168.5 1715 1735 176.5 107 10,000
RG_45C 83.8 50.2 16.0 45 173.7 176.7 180.9 183.9 185 20,000
RG_45H 83.8 50.2 16.0 45 2075 2105 047 017 185 20,000
RG_55C 97.6 58.4 16.0 45 2042 2072 114 b 265 30,000
RG_55H 97.6 b8.4 16.0 45 2525 2555 259.7 262.7 265 30,000
RG_65C 121.7 76.1 16.0 45 2525 2555 261.3 264.3 50.5 40,000
RG_65H 1217 76.] 16.0 45 3155 318.5 324.3 3273 50.5 40,000

U otal length depending on selected dust protection. SS = Standard dust protection
2 Mileage at which the oil tank level should be checked at the very latest.
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3.6.14 Tolerances depending on accuracy class

The RG and (R series are available in four accuracy classes depending on parallelism
between block and rail, height accuracy H and accuracy of width N. The choice of
accuracy class is determined by the machine requirements.

L

3.6.14.1 Parallelism

Parallelism of stop surfaces D and B of block and rail and parallelism of top of block
C to mounting surface A of rail. Ideal linear guideway installation is required, as is a
measurement in the centre of the block.

Table 3.111 Tolerance of parallelism between block and rail

Accuracy class
I R -

-100 7 3 2 Vi
100 -200 9 b 2 Vi
200 -300 10 5 3 Vi
300 -500 12 6 3 Vi
500 -700 13 7 b Vi
700 -900 15 8 b 3
900 - 1100 16 9 6 3
1100 - 1500 18 il 7 b
1500 - 1900 20 13 8 b
1900 - 2500 2 15 10 5
2500 - 3100 25 18 il 6
3100 - 3600 27 20 14 7
3600 - 4000 28 2 15 7

Unit: ym

LINEAR GUIDEWAYS 1 1 2 1 13
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3.6.14.2 Accuracy - height and width

Height tolerance H
Permissible absolute dimension variance of height H, measured between centre of
screw-on surface C and underside of rail A, with block in any position on the rail.

Width tolerance N
Permissible absolute dimension variance of width N, measured between centre of
screw-on surfaces D and B, with block in any position on the rail.

Table 3.112 Height and width tolerances of non-interchangeable models

Height variance of H
Permissible variance of height H between several blocks on a rail, measured in the
same rail position.

Width variance of N
Permissible variance of width N between several blocks on a rail, measured in the
same rail position.

Height tolerance of H | Width tolerance of N | Height variance of H Width variance of N

RG_15, 20 H (High) +0.03
P (Precision) 0
-0.03
SP (Super precision) 0
-0.015
UP (Ultra precision) 0
-0.008
RG_25, 30, 35 H (High) +0.04
OR_25, 30, 35 P (Precision) 0
-0.04
SP (Super precision) 0
-0.02
UP (Ultra precision) 0
-0.01
RG_45, 55 H (High) +0.0b
OR_45 P (Precision) 0
-0.0b
SP (Super precision) 0
-0.03
UP (Ultra precision) 0
-0.02
RG_65 H (High) +0.07
P (Precision) 0
-0.07
SP (Super precision) 0
-0.0b
UP (Ultra precision) 0
-0.03
Unit: mm

Table 3.113 Height and width tolerances of interchangeable types

+0.03 0.01 0.01

0 0.006 0.006
-0.03

0 0.004 0.004
-0.015

0 0.003 0.003
-0.008
+0.04 0.015 0.015

0 0.007 0.007
-0.04

0 0.005 0.005
-0.02

0 0.003 0.003
-0.01
+0.05 0.015 0.02

0 0.007 0.01
-0.05

0 0.005 0.007
-0.03

0 0.003 0.005
-0.02
+0.07 0.02 0.025

0 0.01 0.015
-0.07

0 0.007 0.01
-0.05

0 0.005 0.007
-0.03

Height tolerance of H | Width tolerance of N | Height variance of H Width variance of N

RG_15, 20 H (High) +0.03
P (Precision) +0.015
RG_25, 30, 35 H (High) +0.04
OR_25, 30, 35 P (Precision) +0.0
RG_45, 55 H (High) +0.0b
OR_45 P (Precision) +0.025
RG_65 H (High! +0.07
P (Precision) +0.035

Unit: mm

Motion Control & Systems

+0.03 0.01 0.01
+0.015 0.006 0.006
+0.04 0.015 0.015
+0.02 0.007 0.007
+(.05 0.016 0.02
+0.025 0.007 0.01
+0.07 0.02 0.025
+(.035 0.01 0.015
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3.6.14.3 Permissible mounting surface tolerances

Once the requirements relating to the accuracy of the mounting surfaces are met,
the good accuracy, rigidity and lifetime of the RG and (R series linear quideways are
achieved.

Tolerance for the parallelism of the reference surface (P)

Accuracy requirement for
/7] 0,010 A

all rail-mounting reference surfaces
0

N - 7

//|P

Table 3.114 Maximum tolerance for parallelism (P)

RG_15 B 3 3
RG_20 8 6 4
RG/QR_25 9 7 5
RG/QR_30 1 8 6
RG/QR_35 14 10 7
RG/QR_45 17 13 9
RG_55 2 14 il
RG_65 27 18 14
Unit: ym

Tolerance for the height of the reference surface (S,)

S, Max. height tolerance [mm]

a  Distance between rails [mm]
K Coefficient of the height tolerance

F3.16 S =axK

Table 3.115 Coefficient of height tolerance (K)

RG_15 - 65/QR_25 - 45 2210 1710 1.2 10

LINEAR GUIDEWAYS /
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Height tolerance of the block mounting surface
o The height tolerance of the reference surface in the parallel use of two or more
blocks (S,)

E 0.070 | Accuracy requirement for
: all block-mounting reference surfaces

\ %

4 B+

5%

| b |

1 Joot0[A}=
//0.010[A] Ela 0,010]

-

N
@

S, Max. height tolerance [mm]

F3.17 Sy = bx 42 x 10" b Distance between blocks [mm]

o The height tolerance of the reference surface in the parallel use of two or more
blocks (S,)

Em Accuracy requirement for
all block-mounting reference surfaces

@ o o |} d@ o &

//]0,010] |

S, Max. height tolerance [mm]

F3.18 s ¢ Distance between blocks [mm]
S;=cx4,2x10

HIWIN.
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3.6.15 Shoulder heights and fillets

Imprecise shoulder heights and fillets of mounting surfaces compromise precision and
may lead to conflicts with the block or rail profiles. The following shoulder heights and
edge profiles must be observed in order to avoid assembly problems.

r

"

r

E,

Block

Rail

i\
\

Max. edge radius , Shoulder height of Shoulder height of Clearance under block

reference edge of rail E, | reference edge of H
blockE,

1

RG_15

RG_20 05 0.5 5.0 5.0 5.0
RG/QR_25 1.0 1.0 5.0 50 b5
RG/QR_30 1.0 1.0 5.0 50 6.0
RG/QR_35 1.0 1.0 6.0 6.0 6.5
RG/QR_45 1.0 1.0 7.0 8.0 8.0
RG_55 15 15 9.0 10.0 10.0
RG_65 15 15 10.0 10.0 12.0
Unit: mm

LINEAR GUIDEWAYS 1 16 1 17
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the HG/QH series with the integrated,
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tem MAGIC.
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3.7 PG series

3.7.1 Properties of the linear guideways, series PG

The HIWIN lingar guideways of the PG series are a special type of the HG/QH series
with the integrated, magnetic positioning measurement system MAGIC. The positioning
measurement systems of the MAGIC series are optimised for measuring the distances
travelled in linear movements and particularly on linear motor axes. The measuring
system consists of a magnetic measuring gauge on a stainless steel carrier tape and
a sensing unit. The robust housing with excellent electrical shielding and real-time
signal output make the HIWIN MAGIC series the positioning measurement system of
choice for demanding applications.

In the PG series, the stylus is fitted directly on the HG/QH series block. The magnetic
tape is integrated in an additional groove in the HGR rail. The MAGIC positioning meas-
urement system is also available as a model not dependent on the rail. The customer
can specify where the magnetic tape and stylus are positioned. For details, please
refer to the catalogue “Electric drive technology - linear motors, torque motors,
positioning measurement systems”.

3.7.2 Structure of the PG series

o HG/QH series block

o HG series rail with additional groove for measuring scale

o Encoder can be fitted on HG-20, HG-25, QH-20 and QH-25 size blocks

O Assembly direction: Looking towards the reference edge of the black, the encoder
is fitted on the left as standard. The encoder cable is also on the side of the
reference edge

Advantages:

Zero contact measurement with 1 Vpp or digital output

Digital resolution of 1ym

Encoder and housing are not sensitive to dust, humidity, oil and chips
Encoder with metal housing and IP87 protection mode

Simple assembly

Signal output in real time

Special housing for EMC optimization

O OO0 OO0 O0OOo

LINEAR GUIDEWAYS
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3.7.3 Order codes for the PG series

JH n [ » I - Bl o H
\
PG series Accuracy class:

H: Based on HG series
0: Based on QH series

Block type:
W:  Flange block

H:  High square block
L: Low square block

Size:
20,257

H

Preload ID:
10, ZA, 1B

Rail length [mm]

Rail mounting:
R: From above
T. From below (HGR20 only)

Load type:
C: Heavy load
H:  Super heavy load

Continuation of order codes for PG series

Number of rails with

measurement system

Rails per axis set”

Dust protection:
ss, 77¢

Blocks per axis set?
Total number of blocks with

sensors per axis set?

None: Standard
E2: With EZ oil lubrication unit

Measurement
system type:
M:  MAGIC

Output signal:
A: Analogue 1V,
D: Digital TTL

Note:

U Not the same design as the HGR25R standard rail without groove. M5 assembly screw rather than M6.
Y For the PG series, the total number of blocks per axis is specified (all blocks of the ordered article).
9 The figure 2 is also a quantity, i.e. one item of the above-mentioned article consists of a pair of rails.
No number is specified for individual rails. By default multi-part rails are delivered with staggered butt joints.
#1f nothing is specified, the block is supplied with standard dust protection (standard end seal and bottom seal).

For an overview of the various sealing systems, see chapter 2.9.

9 With open ends, the 5000 cable length should be selected as standard.

9 The display must be ordered separately.
7 See Section 3.7.6

HIWIN.
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Block mounting:
A: From above
C: From above or below

3 v B v REN .

‘ Encoder orientation”:

1 Orientation 1 (Default)
2: Orientation 2

3: Orientation 3

4: Orientation 4

Cable assembly:
L: Openend?
R: M17 round plug connector
(male connector)
S: Sub-D connector for display PMED?

Cable length [mm]®

Index:
M:  Multi-Index
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3.7.4 Dimensions of the PG blocks

The following figure shows a HGH20CA/HGH25CA block. It is also possible to use the
modules with HG20, HG25, QH20 and QHZ5 block sizes. The overall dimensions then
change accordingly. The dimensions of all block sizes are shown in Table 3.114.

H1

T

L
L1

Table 3.117 Dimensions of the block

INTELLIGENCE IN MOTION
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Em—mm-mm—mm—

HG_20C
HG_20H
HG_25C
HG_25H
QH_20C
QH_20H
QH_25C
QH_25H

Unit: mm

118.0
1327
1245
145.1
17.2
131.9
1239
1445

3.7.5 Dimensions of the PG rails

~ £~

3.7.5.1 Rail with groove, mounting from above

@D

4k
48
48
4k
4k
48
48

Es

Ez

Table 3.118 Dimensions of HGR_R G1

Series/
size

HGR20R G1
HGR25R G1C 73

Dimensions of rail [mm]

2[]

17.5
220

9.5
9.5

8.5
8.5

6.0

60

4,000
4,000

43.0
43.0
4.4
4.4
43.0
43.0
o4
o4

Hr

3,900
3,900

30
40
40
30
30
40
40

Max. length Max. length
[mm] E,=E,[mm]

E,, min

[mm]

7

LINEAR GUIDEWAYS

4.0
55
b5
4.0
4o
55
55

E . max

12
[mm]

b3

/

Weight
[kg/m]
2.05
3.05
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3.7.5.2 Rail with groove, mounting from below

Es P E,

Hr

nzi7— B

S Wr

Table 3.119 Dimensions of HGR_T G1

Series/ Dimensions of rail [mm] Max. length Max. length E,, min - Weight
size wm___ [mm] E, =E,[mm] [mm] [kg/m]
10 7 b3 213

HGR20T 61

4,000 3.900

3.7.5.3 Tightening torques for mounting bolts

Insufficient tightening of the mounting bolts strongly compromises the precision of
the linear guideway; the following tightening torques are therefore recommended for
the relevant screw sizes.

Table 3.120 Tightening torques of the mounting bolts according to IS0 4762-12.9

Series/size M orque [Nm] Series/size Screwsize [T orque [Nm]

HGR20R G1 Mb x HGR25R G61C M5 x 20
HGR20T 61 M6 13

3.7.6 Orientation of the HIWIN MAGIC-PG encoder
According to the order code (section 3.7.3) the HIWIN MAGIC-PG encoder is available For more than one block on a rail or on a rail pair, the encoder is assembled on

in the orientations 1 to 4 as shown below. Without a statement about the required block 1, rail 1, as shown below. If a non-standard orientation is needed, this has to be
orientation the encoder is delivered by default (orientation 1). defined in the MAGIC-PG project planning sheet (www.hiwin.cz).
Orientation 2 Orientation 1

Block | Block 2 Block n

Orientation 4 Orientation 3

Block 1 Block 2 Block n

AAA Stop edge
HIWIN,
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3.7.7 Specifications of the positioning measurement system HIWIN MAGIC and HIWIN MAGIC-PG

Table 3.121 Electrical and mechanical properties of HIWIN MAGIC and HIWIN MAGIC-PG

I [T o)

Electrical properties

Output signal specification
Resolution

Repetition accuracy bidirectional
Absolute accuracy

Reference signal”

Phase angle

DC component

Distortion factor

Operating voltage

Power consumption

Max. measurement speed
EMC class

Mechanical properties
Housing material

Dimensions of MAGIC encoder
Standard cable length?

Min. bending radius cable
Protection class

Operating temperature
Weight of MAGIC encoder
Weight of MAGIC-PG encoder
MAGIC-PG suitable for blocks

"I Can be used with proximity switch

sinfcos, 1V,, (0.86V,, - 1.2V,,)
Infinite, signal period 1 mm
0.003mm

+20 pm/m

Periodic index impulse at a distance of 1 mm
90°£0,1°¢el

25V 03V

Typ. <0.1%

5V+5%

Typ. 35 mA, max. 70 mA

10m/s

3, according to IEC 801

Aluminium alloy, encoder bottom made of stainless steel
LxBxH:45x12x14mm

bm

40mm

P67

0°Cto+h0°C

80g

80g

HG-20, HG-25, QH-20, QH-25

INTELLIGENCE IN MOTION
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Quadrature signal acc. to RS 422
Tum
0.002m

90°

Typ. 70 mA, max. 120 mA
bm/s

% For the use in drag chains we recommend our pre-assembled encoder cable with a pre-mounted round connector M17 (coupling, female) on one side, which matches the
optional round plug connector M17 {male) of the encoder. For details, please contact your HIWIN technician.

Table 3.122 Properties of the magnetic scale

Magnetic scale (including stainless steel protective cover tape)

Accuracy class”

Linear expansion coefficient

Period

Thickness magnetic scale

Thickness magnetic scale + protective cover tape
Width

Maximum length

Magnetic remanence

Pole pitch (distance north/south pole)
Single reference marks

Material

Temperature range

Weight

at20°C

+ 20 pm/m

11.5 x 10 m/K
Tmm
1.70£0.10mm
1.85 £0.15mm
10.05+0.10mm
24m

>240mT

Tmm

Optional
Elastomers, nitrile and EPDM
0°Cto+h0°C
70g/m

LINEAR GUIDEWAYS
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Separate magnetic scale (left) without protective cover tape and integrated
into a profile rail (right) with stainless steel protective cover tape

3.7.8 Connection for MAGIC positioning measurement system

3.7.8.1 Cable assignment (analogue and digital variant)

A high-quality, 8-core cable

(1 each of V1+, V1=, V2+,V2- and V0+, VO- (or A, A, B, B und Z,  for the digital

variant) suitable for cable track is used twisted in pairs.

3.7.8.2 MAGIC measurement system formats and outputs (analogue)

Signal format of sine/cosine 1 V,, output
The electrical signals after the differential input of the subsequent electronics. The

Electrical signals after the differential input of the downstream electronic
components (analogue version)

REF

AN

=

SIN/COS amplitude [V]

/

I
=]
—~

P

-0b

04

0 b0 100

300
Output signal within one scale cycle (1000 pm) in degree (360° = 1,000 ym)

Recommended subsequent electronics circuit for sine/cosine 1 V,, output

Vi+

V1-

GND

A channel
V1 channel

HIWIN.
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GND

reference channel
V0 channel

In drag lines, we generally recommend our pre-assembled extension cables, which
are designed especially for use in such lines. The extension cables are supplied with a
round plug connector on one end (female coupling) or customized.

HIWIN MAGIC sine/cosine 1V, interface is strictly oriented towards the Siemens
specification. The period length of the sine output signal is 1 mm. The period length of
the reference signal is 1 mm.

sin2V?2

cos 2 V1

360

V2+

V2-

GND

B channel
V2 channel
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TTL-output (digital)

The signals on A and B channels have a 90° phase shift (according to RS422 specifica-
tion in DIN 66259). Recommended terminal resistance Z = 120 0. Output signals: A, A,
B,Band Z, Z. Individual reference pulse (optional) and definition of a minimum pulse
duration are possible as an option.

Signals of the MAGIC encoder (TTL version)

Asignal
B signal
Lsignal
(reference signal)
0° 90° 180° 270° 360° 0°

Recommended subsequent electronics circuit for TTL output

s v
AT T - e N
= NS 5 NS
A RS422 RS422
GND GND
A channel reference channel

LINEAR GUIDEWAYS
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+5V

RS422
GND

B channel
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4. Accessories

4.1 Lubrication adapters

A grease nipple is attached to the front side of the block as standard (1). The
lubrication connection on the opposite side is sealed with a plug screw. Alternatively,
lubrication can also be carried out through one of the four aterally provided
connections on the recirculation unit (2) or from above (3). Grease nipples, lubrication
adapters or push-on connectors can be used for Lubrication.

(1) Front side lubrication (2) Side lubrication (3) Lubrication from above

Table 4.1 Overview block type/thread size

Block type Thread size front/side
HG_15 M4
HG_20, HG_25, HG_30, HG_35 M6 x 0.75
HG_45, HG_55, HG_65 1/8PT
QH_15 M4
QH_20, QH_25, QH_30, QH_35 M6 x 0.75
QH_45 1/8 PT
EG_15 M4
EG_20, EG_25, EG_30, EG_35 M6 x 0.75
QE_15 M4
QE_20, QF_25, QE_30, QE_35 M6 x 0.75
WE_17 M3
WE_21, WE_27, WE_35, QW_21, QW_27, QW_35 M6 x 0.75
WE_50 1/8 PT
MG_15 M3
RG_15, RG_20 M
RG_25, RG_30, RG_35 M6 x 0.75
RG_45, RG_55, RG_65 1/8PT
QR_25, QR_30, QR_35 M6 x 0.75
QR_45 1/8 PT

LINEAR GUIDEWAYS /
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4.1.1 Grease nipples and lubrication fittings

Table 4.2 Grease nipples M3 x 0.5P

Art.No.: 20-000275
(Standard)

Table 4.3 Grease nipples and lubrication fittings M4 x 0.7P

7
]

O - Tk

— o) __Tl'j)'_

——Jifl | ©

Hil =
L] <« il
Mé x 0.7P #5

LF-64 Art.No.: 20-000019

Art.No.: 20-000272
(Standard)

Art.No.: 20-000370
(Option)

Art.No.: 20-000325
(Option)

The stated article numbers apply to the standard dust protection. Article numbers for optional dust protection available on request.

HIWIN.
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Table 4.4 Grease nipples and lubrication fittings Mé x 0.75P

@o Mex1.0P  1g g n P
10 PT 1/8 A

M8 x 1.0P ‘ N . : =
' f LN - e I b * g —--—%l—\-%—
= n ! u @ = ====‘(‘_J:7iJ:> L) = If:!:;rl Q ::;!ﬁ“’/ o
2 US:-L_U [ ] o [ = Lo 1 [ = [ 2
— ™ LLJ i ‘!m| Q o :|: 1 ] \||
L] = M6x0.75P [~ i L] L)
P MexD.I5F) g M6x0.75P/
Mé x0.75P M6x0.75P /|08
SF-76 Art.No.: 20-000006 LF-76 Art.No.: 20-000007 SF-86 Art.No.: 20-000008 LF-86 Art.No.: 20-000009
< )
Art.No.: 20-000273 Art.No.: 20-000283 Art.No.: 20-000290
(Option) (Option) (Standard)
Table 4.5 Grease nipples and lubrication fittings 1/8 PT
M8x1.0P 18 { - N 12 12
@ = 0 PT1/8 @ CTUE
M8x1.0P —— \4 : =t
TR 10E =5 (o L ) s v
St e ST 8L SHAC Ay A
o HE ]| ” o Prs AL
|‘\ |!| PT1/8 &!l %P:I:(I [ LU e E.
T - 01 0 - 01 0
PT1/8/ 1010 P18/ | g11
SF-78 Art.No.: 20-000010 LF-78 Art.No.: 20-000011 SF-88 Art.No.: 20-000012 LF-88 Art.No.: 20-000013
Art.No.: 20-000280 Art.No.: 20-000292
(Option) (Standard)

The stated article numbers apply to the standard dust protection. Article numbers for optional dust protection available on request.
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4.1.2 Push-in fittings

Table 4.6 Push-in fittings

L1

Straight push-in fitting 90° angled push-in fitting

Table 4.7 Dimensions of push-in fittings

Artcteumber |6 Jo0 ___shape 0 [ Ju____Ju |

TCS-44 8-12-0186 Mé = 0.7 4 Straight b 205

TCS-46 8-12-0127 M6 < 0.75 4 Straight b 235 = =
TCS-66 20-000463 M6 x 0.75 b Straight b 225 = =
TCL-46 8-12-0128 M6 = 0.75 4 Angled b = 155 18
TCL-66 8-12-0138 M6 = 0.75 b Angled B = 155 Al
TCS-46 8-12-0131 6G1/8 4 Straight b 200 = =
TCS-66 8-12-0136 G1/8 b Straight b 240 = =
TCL-46 8-12-0130 G1/8 b Angled 6 = 20.0 2
TCL-66 8-12-0137 61/8 b Angled 6 = 20.0 N

The stated article numbers apply to the standard dust protection. Article numbers for optional dust protection available on request.

HIWIN.
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4.2 HIWIN grease guns and lubricants

Table 4.8 HIWIN grease guns

Grease gun Lubrication adapter and set of Direct filling Cartridge
nozzles GNZ-05-BOX

GN-080M without ([ 70g

GN-080M with ([ 70g

GN-400C without o 400q

GN-400C with [ 400g

Table 4.9 HIWIN greases G

Grease type Area of application
_ _

601 Heavy-duty applications 601-0070 601-0400 601-1000

602 Clean room applications 602-0070 602-0400 602-1000

603 Clean room applications 603-0070 603-0400 603-1000

High speed

604 High speed 604-0070 604-0400 604-1000

G605 Standard grease 605-0070 605-0400 605-1000

" Delivery time on request

Table 4.10 HIWIN grease PLO

Grease type Area of application
_

PLO-05 Standard grease PLO-05-400 PLO-05-1000

Table 4.17 HIWIN oils

SHC 636 1-litre bottle Oil forfilling the E2 lubrication tank

You will also find details about the HIWIN lubricants and lubrication of the linear
guideways on www.hiwin.cz.
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