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Straight-Curved GuideHMG
Structure of the Straight-Curved Guide HMG

HMG uses a special structure that allows the same type of LM blocks to continuously move on straight and

curved rails by combining the technologies of the LM Guide and the R Guide.  It is an innovative linear motion

guide as a guide component for conveyance systems.

LM block

Rail

Straight-curved seal

Endplate

Ball

Curved rail Connection rail Straight rail

Fig. 1 Structure of HMG
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Features of HMG
The Straight-Curved Guide HMG is a new straight-curved guide that allows the same type of LM blocks to

continuously move on straight and curved rails by combining the technologies of the LM Guide HSR and the R

Guide HCR.  It achieves drastic cost reduction through improvement of work efficiency at the assembly and

conveyance lines and the inspection equipment and simplification of the structure by eliminating a lift and a

table.

�Free designing
It allows free combinations of straight and curved shapes.

Since LM blocks can smoothly transit between the straight and curved sections, various combinations of

straight and curved rails can be joined into various shapes such as O, U, L and S shapes.  In addition, HMG

allows a large table to be mounted and a heavy object to be carried through combinations of multiple blocks on

a single shaft or 2 or more LM rails.  Thus, it provides great freedom of designing.

�Shortened transportation time
Unlike the shuttle method, using HMG units in a circulating system allows workpieces to be placed while other

workpieces are being inspected or mounted, thus to significantly improve tact time.  Increasing the number of

tables can further shorten tact time.

O shape U shape L shape S shape

Fig. 2 Examples of joining rails into different shapes

Circulation methodShuttle method

Workpiece carried in

Feeding a workpiece

Returning a workpiece

Operation
Workpiece carried out

Workpiece
 carried in

Workpiece carried out

OperationOperation

Operation

Operation

Feeding a workpiece

Workpiece placement � feeding � operation

 � returning � workpiece placement…

Fig. 3 Improved cycle time
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Load Rating

The equivalent load when an LM block of HMG simultaneously receives loads from multiple directions is

obtained in the following equation.

PE=PR (PL)+PT

PE : equivalent load (N)

•radial direction

•reverse-radial direction

•lateral direction

PR : radial load (N)

PL : reverse-radial load (N)

PT : lateral load (N)

Table 1 Basic load rating of HMG (kN)

HMG15 2.56 4.23 0.44

HMG25 9.41 10.8 6.7

HMG35 17.7 19.0 11.5

HMG45 28.1 29.7 18.2

HMG65 66.2 66.7 36.2

Dynamic load Static load rating (Co)rating (C)
Resultant  Straight  Curved 
load (C) section (Cost) section (Cor)PRPL

PT PT

Fig. 5

Equivalent load

Turntable Turntable is not required

Conventional method Using HMG

Fig. 4

�Cost reduction through a simplified mechanism
Combination of straight and curved rails eliminates a lift and a turntable conventionally used for changing

directions in the conveyance and production lines.  Therefore, use of HMG simplifies the mechanism and

eliminates a large number of parts, allowing the cost to be reduced.  Additionally, man-hours in designing can

also be reduced.

�Load ratings by directions
HMG is capable of receiving all loads applied in the radial, reverse-radial and lateral directions.

Its basic load rating is the load rating in the radial direction as shown in Fig. 5 and the specific value is provided

in the corresponding dimension table.  The basic load rating is uniform in the 4 directions (radial, reverse-radial

and lateral directions).  The specific values of each type are provided in Table 1.
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Service Life

The nominal life of HMG is obtained in the following equation.
The dynamic load rating of HMG differs between the straight and the curved sections.  When obtaining the
nominal life, use the dynamic load rating of the resultant load of the straight and the curved sections.

L : nominal life (km)
C : basic dynamic load rating (N)
PC : calculated value (N)
fT : temperature factor (see the general catalog for details)
fC : contact factor (see the general catalog for details)
fW : load factor (see the general catalog for details)

L =(         ·      )3�50fT·fC

fW

C
PC

When the nominal life has been obtained, the service-life time can be obtained in the following equation if the
stroke length and the number of reciprocations remain constant.

Lh : service-life time (h)
Rs : stroke length (mm)
n1 : number of reciprocations per minute (min-1)

Lh = L�106

2�rs�n1�60

Nominal life

Service-life time

With HMG, each LM block is capable of receiving moments in all directions.  Table 2 shows the permissible
moment of an LM block in the MA, MB and MC directions.

Table 2 Static permissible moment of HMG Unit:kN·m

MA MB MC

Straight section Curved section Straight section Curved section Straight section Curved section

HMG15 0.008 0.007 0.008 0.010 0.027 0.003 

HMG25 0.10 0.04 0.10 0.05 0.11 0.07 

HMG35 0.22 0.11 0.22 0.12 0.29 0.17 

HMG45 0.48 0.20 0.48 0.22 0.58 0.34 

HMG65 1.47 0.66 1.47 0.73 1.83 0.94 

Permissible moment

MA MB MC

Fig. 6  Permissible moment
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Symbol Dust-prevention accessory

UU With an end seal (on both sides)

Part number of the straight-curved seal
If the straight-curved seal is required, specify it with the symbol indicated in Table 3.  Attaching the seal will
increase the overall LM block length.  For specific dimensions of the seal, refer to the dimension table attached.

Seal resistance
For the maximum seal resistance per LM block for the Straight-Curved Guide HMG with a seal (type UU), refer to

the values provided in Table 4.

Table 3 Symbol of the straight-curved seal

Model No. Seal resistance

HMG15 3

HMG25 6

HMG35 8

HMG45 12

HMG65 40

Table 4 Maximum seal resistance Unit:N

These specification values represent values of one block (2 seals).

Optional Accessories
If foreign matter or dust enters an LM block, it will lead to abnormal wear, fracture of the raceway and balls and

breakage of the ball circulation tunnel, causing the service life to be shortened.  THK offers a straight-curved

seal and a dedicated C-cap for the LM-rail mounting hole for HMG. 

When desiring a straight-curved seal, specify it at time of placing an order for HMG.  If the seal is to be mounted

after purchasing HMG, THK needs to ask you to return the product.

1. Straight-curved seal
For HMG, THK offers a straight-curved seal (Laminated Contact Scraper LaCS) capable of removing foreign

matter in both the straight and curved sections.

Mounting this seal on both ends of each LM block can prevent foreign matter or water attached on the LM rail

top face or side face from entering the LM block.  Since the seal is effective for both the straight section and the

curved sections, it can prevent foreign matter from entering an LM block.  In addition, it is effective also as a

means to prevent a lubricant inside the LM block from leaking.
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2. Dedicated C-cap for the LM-rail mounting hole
If foreign matter blocks the LM-rail mounting hole of an LM Guide, it may enter the LM block.  In such cases, use

a dedicated cap so that the top face of the LM rail and the cap are on the same level to prevent foreign matter

from entering the block.

Since the dedicated C-cap uses a special synthetic resin with superb oil-resistant and wear-resistant properties,

it demonstrates high-resistance performance.  To insert the C-cap in the mounting hole, use a flat metal piece as

shown in Fig. 7 and gradually hammer it until the cap’s top face is on the same level as the top face of the LM rail.

When ordering the desiccated C-cap, specify it with the corresponding model number provided in Table 5.

Table 5 Dedicated C-cap

Applicable C-cap Bolt Major dimensions (mm)

model No. model No. to be used D H

HMG15 C4 M4 7.8 1.0 

HMG25 C6 M6 11.4 2.7

HMG35 C8 M8 14.4 3.7

HMG45 C12 M12 20.5 4.7

HMG65 C16 M16 26.5 5.7

Plastic hammer

Metal piece

H

D

Fig. 7 Dedicated C-cap
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Accuracy Specifications
The accuracy of the Straight-Curved Guide HMG is defined in dimensional tolerance of running parallelism,

height and width, and the difference in height and width required when multiple LM blocks are used on a single

axis or using multiple axes on the same plane, as shown in Table 6.  There will be a clearance in the curved

section.

Running parallelism:

See the general catalog for details.

Difference in height M:

See the general catalog for details.

Difference in width W2:

See the general catalog for details.
Table 6 Accuracy specifications Unit:mm

Model No.
Accuracy specifications Normal grade

Item No symbol

±0.1

Difference in height M 0.02

HMG15
±0.1

Difference in width W2 0.02

±0.1

Difference in height M 0.02

HMG25 ±0.1

HMG35 Difference in width W2 0.03

±0.1

Difference in height M 0.03

HMG45 ±0.1

HMG65 Difference in width W2 0.03

W2

M

B

D

C

A

R

Fig. 8 Accuracy specifications
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Fig. 9 Running parallelism

Running parallelism of face C 
against face A

Dimensional tolerance of 
width W2

Dimensional tolerance of 
height M

Running parallelism of face D
against face B

∆C 
(according to Fig. 9)

∆D 
(according to Fig. 9)

Running parallelism of face C 
against face A

Dimensional tolerance of 
width W2

Dimensional tolerance of 
height M

Running parallelism of face D
against face B

∆C 
(according to Fig. 9)

∆D 
(according to Fig. 9)

Running parallelism of face C 
against face A

Dimensional tolerance of 
width W2

Dimensional tolerance of 
height M

Running parallelism of face D
against face B

∆C 
(according to Fig. 9)

∆D 
(according to Fig. 9)
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Radial Clearance
The radial clearance of the Straight-Curved Guide HMG is provided in Table 7.

The radial clearance of the straight-curved guide is applied only to the straight section.  Note that there will be a

clearance in the curved section.

Note: A normal clearance does not take a symbol, while C1 clearance should be expressed in the corresponding model number (refer to the example of
model number coding on page 11).

Table 7 Radial clearance of HMG Unit:�m

Normal Light preload

No symbol C1

HMG15 -4 ~ +2 -12 ~   -4

HMG25 -6 ~ +3 -16 ~   -6

HMG35 -8 ~ +4 -22 ~   -8

HMG45 -10 ~ +5 -25 ~ -10

HMG65 -14 ~ +7 -32 ~ -14

Fig. 10

Precautions on Installation

Table 8 The shoulder height and the corner radius of the mounting surface Unit:mm

Corner radius of the  Corner radius of the Shoulder height of the Shoulder height of the

Model No. LM rail section LM block section LM rail section LM block section

r1 (max) r2 (max) H1 H2 E

HMG15 0.5 0.5 3.0 4.0 3.5

HMG25 1.0 1.0 5.0 5.0 5.5

HMG35 1.0 1.0 6.0 6.0 7.5

HMG45 1.0 1.0 8.0 8.0 10

HMG65 1.5 1.5 10 10 14

H1

r1

r2

r2

r1

H2

E

LM rail section LM block section
Fig. 11

�Height of the mounting face and the corner radius
In general, a reference piece of metal is required on the side of the LM block and the LM rail’s mounting surface

in order to ensure easy installation and accurate positioning.  For the shoulder height of the reference piece of

metal, see Table 8.

The corners of the mounting surface must be machined to have a space or to have a radius equal to or below the

radiuses r1 and r2 as shown in Table 8 in order not to interfere with the chamfers of the LM block and the LM rail.
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Specifications of unevenness of the joint
Since accuracy tolerance in LM rail installation affects the product’s service life, mount LM rails so that the

unevenness of each joint is within the specification shown in Table 9.  For a joint between curved rails, and joints

between curved and connection rails, we recommend using “pushing pieces” as shown in Fig. 12.  When joining

those rails, place the bumper pieces on the outside, press the “pushing pieces” to the rails, and then adjust the

joint to eliminate or minimize the unevenness using adjusting screws from the inside.

Table 9 Specifications for unevenness of the joint Unit:mm

Model No.
Ball raceway, 

Top face
Max clearance 

side face of the joint

HMG15 0.01 0.02 0.6

HMG25 0.01 0.02 0.7

HMG35 0.01 0.02 1.0

HMG45 0.01 0.02 1.3

HMG65 0.01 0.02 1.3

Pin or bumper piece

Adjusting screw

Fig. 12 Use of pushing pieces

Curved sections
With HMG, there is a clearance in each curved section for a structural reason.  Therefore, HMG may not be used

where highly accurate feeding is required.  In addition, the curved section cannot receive a large moment.  If a

large moment is applied, it is necessary to increase the number of LM blocks or LM rails.  For specific values of

permissible moments, see Table 2 on page 4.

Connection LM rails
HMG requires connection rails when LM blocks move from straight to curved sections or when R is inverted

such as rails connected in an S shape.  Take this into account when designing a system in such applications.

Note: Place the pins on the outside and the pushing pieces on the inside.
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Model No.

Dimensions of a connection rail

Height Pitch Mounting hole Width Taper length Taper depth Radius

M1 F d1 x d2 x h W1 W0 a b R

HMG15A 15 60 4.5 x 7.5 x 5.3 15

14.78

28

0.22 150

14.89 0.11 300

14.92 0.08 400

HMG25A 22 60 7 x 11 x 9 23

22.83

42

0.17 500

22.89 0.11 750

22.92 0.08 1000

HMG35A 29 80 9 x 14 x 12 34

33.77

54

0.23 600

33.83 0.17 800

33.86 0.14 1000

33.90 0.10 1300

HMG45A 38 105 14 x 20 x 17 45

44.71

76

0.29 800

44.77 0.23 1000

44.81 0.19 1200

44.86 0.14 1600

HMG65A 53 150 18 x 26 x 22 63

62.48

107

0.52 1000

62.66 0.34 1500

62.74 0.26 2000

62.80 0.20 2500

62.83 0.17 3000

Table 10 Dimensions of connection rails Unit:mm

G F F/2

a

b

L

d1

M
1

h

Wo W1

d2

Fig. 13
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Example of model
number coding

HMG15A 2 UU C1+1000L T+60/150R 6T+60/300R 6T-@

zModel number

xNumber of LM blocks per axis

cSeal symbol

vClearance symbol

bOverall straight LM rail length per axis

nStraight LM rail connection symbol

mCenter angle of an inward curved LM rail

,Radius of an inward curved LM rail

.Number of inward curved LM rails connected

⁄0Center angle of an outward curved LM rail

⁄1Radius of an outward curved LM rail

⁄2Number of outward curved LM rails connected

⁄3Number of axes

z bc v m . ⁄0 ⁄2, ⁄1x n ⁄3

- This model number represents single axis units used in one set (if 2 axes are used in parallel, at least 2 sets are required).
- HMG does not have a seal as standard.
Fig. 14 shows the combination of units according to the above sample of model number coding.

Note

When 2 axes are used

500

R 300

R
 1

50

60˚

60
˚

60˚

Fig.14 Sample of model number coding
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The Straight-Curved Guide HMG requires a rotating mechanism or a slide mechanism for the table to rotate the

curved sections when 2 or more axes are used or when 2 or more LM blocks are connected on a single axis.

Refer to Fig. 15 for examples of such mechanisms.

Fig. 16 shows examples of designing a table when units are used on multiple axes.  HMG requires a rotating

mechanism and a slide mechanism since the table is decentered when an LM block transits from a straight

section to a curved section.  The amount of eccentric differs according to the radius of the curved section and

the LM block span.  Therefore, it is necessary to design the system in accordance with the corresponding

specifications.

Fig. 17 shows detail drawings of the slide and rotating mechanisms.  In Fig. 17, LM Guides are used in the slide

mechanism and Cross-Roller Rings in the rotating mechanism to achieve smooth sliding and rotating motions. 

For driving the Straight-Curved Guide, belt drives and chain drives are available.

Examples of Table Mechanisms

Two LM blocks on an axis

 : Rotating mechanism

Three or more LM blocks on an axis

 : Rotating mechanism and slide mechanism

Two LM blocks on 2 axes

Four LM blocks on 2 axes
(1) (2)

Six or more LM blocks on 2 axes

Fig. 15 Example of table mechanisms

Straight section

Curved section

Rotation + slideRotation + slide
Rotation + slide

Rotation + slide

RotationRotation

S
lid

e 
di

st
an

ce
 

of
 th

e 
ta

bl
e

Fig. 16

Rotation + slide Rotation

Rotation + slide

LM Guide Cross-Roller Ring rotates

LM Guide Cross-Roller Ring

Fig. 17
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� �
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L1

(L)

(E)

F

d1

d2

M
1M

W1 W2

W

B

(L')

2-S xR

Model No.

Outer dimensions Dimensions of LM block Dimensions of LM rail

Straight rail Height

M W L L' B S xR E W1 W2 F M1

HMG15A 24 47 48.0 28.8 38 M5 x 11 05.5 15 16.0 60 15

HMG25A 36 70 62.2 42.2 57 M8 x 16 12.0 23 23.5 60 22

HMG35A 48 100 80.6 54.6 82 M10 x 21 12.0 34 33.0 80 29

HMG45A 60 120 107.6 76.6 100 M12 x 25 16.0 45 37.5 105 38

HMG65A 90 170 144.4 107.4 142 M16 x 37 16.0 63 53.5 150 53

L1 N

16.0 04.3

25.6 06.0

32.6 08.0

42.6 10.0

63.4 19.0

Table of Dimensions of HMG
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˝˝
B

B
(n-1) x �2

(L)

(E)

R

A

(L')

L1

A

R

B

W

90° rotation

A-A cross section

�1
�2

�1

�

Dimensions of LM rail Basic dynamic load

rating (C)
Basic static load rating (Co)

Mounting hole Curved rail

d1 x d2 x h R n �° �1° �2° Resultant load (C) kN Straight section (Cost) kN Curved section (Cor) kN

4.5 x 7.5 x 5.3

150 3 60 7 23

2.56 4.23 0.44300 5 60 6 12

400 7 60 3 9

7 x 11 x 9

500 9 60 2 7

9.41 10.8 6.7 750 12 60 2.5 5

1000 15 60 2 4

9 x 14 x 12

600 7 60 3 9

17.7 19.0 11.5 
800 11 60 2.5 5.5

1000 12 60 2.5 5

1300 17 60 2 3.5

14 x 20 x 17

800 8 60 2 8

28.1 29.7 18.2 
1000 10 60 3 6

1200 12 60 2.5 5

1600 15 60 2 4

18 x 26 x 22

1000 8 60 2 8

66.2 66.7 36.2 

1500 10 60 3 6

2000 12 45 0.5 4

2500 13 45 1.5 3.5

3000 10 30 1.5 3
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�“LM Guide,” “Caged Ball,” “           ” and “QZ” are registered trademarks of THK CO., LTD.

�The photo in this catalog may not accurately represent the actual product.
�Appearance and specifications are subject to change without notice.  Contact before placing an order.
�Although great care has been taken in the production of this catalog, will not take any responsibility for damage resulting from typographical
�errors or omissions.
�For the export of our products or technologies and for the sale for exports, in principle complies with the foreign exchange law and the

Foreign Exchange and Foreign Trade Control Law as well as other relevant laws.
�For export of products as single items, contact in advance.

Straight-Curved Guide HMG

Precautions on use
�Precautions on handing the product

Dropping or hitting an LM block may fracture it.
Tilting an LM block or LM rail may cause it to fall by its own weight.  With HMG 45, if an LM block comes off from the LM rail, balls will fall.  Take
much care in handling the product.

�Service temperature/humidity
Since the LM block uses a special resin, do not use it at temperature at -20°C or below or at 80°C or above.  Also, use it in an environment with
humidity at 80% or less where no condensation occurs.

�Service environment
Ordinary greases may not be used in a place where there are constant vibrations, in a clean room, in vacuum, or in a special environment with low
temperature or high temperature.  Contact for advice.

�Lubrication
Lubrication intervals vary depending on the service conditions.  Contact for details.
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