Miniature LM Guide RSR and RSR-W

End plate

End seal
sriesEl

LM rail

Fig. 1 Construction of Model RSR-V

Construction and Features

Balls roll in two rows of precision-ground raceways on an LM rail and an LM block. The end plates attached to the

LM block cause the trains of balls to circulate.

In types RSR and RSR-W, balls circulate in the compact body of the LM block. As a result, linear motion with an

unlimited stroke length can be achieved.

The LM block has been designed to be space-saving yet provide the required rigidity. When used in combination
with large-diameter balls, the LM block can ensure high rigidity in all directions.

Ultra-compact

Miniature LM Guide types RSR and RSR-W are free
from the problems involving dislocation of the cage
that are often seen with cross-roller guides, ball slides,
and similar finite-stroke-type equipment. These
miniature LM Guides can therefore provide highly
reliable compact linear systems.
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Bears loads in any direction

Types RSR and RSR-W can bear loads in any direction
perpendicular to the LM-rail longitudinal axis. Light
moment loads can be borne by a one-axis configuration.
In type RSR-W in particular, the number of effective
balls is increased and the LM rail is widened. This
design has increased the rigidity against moments.
Despite its compact size, even a single unit of this type
of LM Guide provides higher durability than two-axis
linear bushes installed in parallel.

Stainless-steel type available
Upon request, we can provide stainless-steel LM
blocks, rails, and balls.



Types and Features
Types RSR and RSR-K/V

Type RSR-W/WV

Standard type of Miniature LM Guide.

Type RSR-N

Type RSR-V modified by increasing both the length
and width of the LM block in order to achieve greater
load ratings and permissible moments.

Type RSR-WN

Type RSR-V modified by increasing both the length
and width of the LM block in order to achieve greater
load ratings and permissible moments.

Type RSR-W modified by increasing the LM-block
length, number of effective balls, and load rating;

features the highest load-carrying capability of any
Miniature LM Guide model.
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Load Rating and Permissible Moment in Various Directions

Load rating

C Radial
Co direction

Lateral CT
direction Cot
]

Reverse-radial C.
direction CoL t

Ct Lateral
Cot direction
—e-

Fig. 2

Type RSR can bear loads in all four directions: radial,
reverse-radial, and the two lateral directions. The
basic load ratings of types RSR3 through 9 in all four
directions (radial, reverse-radial, and the two lateral
directions) are equivalent to one another. The values
are given in the corresponding dimension tables.

The basic load ratings of types RSR12 through 20
are for the exertion of a load in the radial direction in
the diagram shown above. The values are given in
the corresponding dimension tables. Values for the
reverse-radial and lateral directions are given in Table
1.

Table 1 Load Ratings of Types RSR12
through 20 in Various Directions

o Basic dynamic Basic static
Direction load rating load rating
Radial C C,
Reverse-radial C.,=0.78C C,.=0.70C,
Lateral C,=0.78C Cor=0.71C,
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Equivalent load

The equivalent load for types RSR3 through 9 when
loads in various directions are exerted on its LM block
simultaneously can be obtained using the following

equation:
P.=P; (P) + P;
where
P, : equivalentload N)
- In the radial direction
- In the reverse-radial direction
- In the lateral direction
Py : radial load N)
P, : reverseradial load N)
P, : lateral load N)

The equivalent load for types RSR12 through 20
when loads in the radial and lateral, or reverse-radial
and lateral directions are exerted on its LM block
simultaneously can be obtained using the following

equation:
Py=XPy (P) +YP;
where
P, : equivalentload N)
- In the radial direction
- In the reverse-radial direction
- In the lateral direction
Py : radial load N)
P, : reverseradial load N)
P, : lateral load N)

X and Y : equivalent factor (see Tables 2 and 3)

Table 2 Types RSR12 through 20 Equivalent Factor
(under radial and lateral loads)

P, X Y
Equivalent load in
the radial direction 1 0.83

Equivalent load in
the lateral direction 1.20 1

Table 3 Types RSR12 through 20 Equivalent Factor
(under reverse-radial and lateral loads)

P. X Y
Equivalent load in
the reverse-radial direction 1 0.99
Equivalent load in 1.01 1
the lateral direction :




Permissible moment

Table 4 Type-RSR Static Permissible Moment

M, o >
Unit: Nm
N\ Model No. M, M, M, 2
Eﬂr —"PE RSR 5 0.8 0.8 1.47
[ ] RSR 5N 1.85 1.85 2.4
RSR 7 2.55 2.55 5.10
M RSR 7N 7.56 7.56 9.31
f\ RSR 9K 5.10 5.10 10.4
T To ol D RSR 9N 17.6 17.6 18.4
RSR 12 V 8.04 8.72 14.7
I T T RSR 12 N 24.1 26.1 26.7
e 9 RSR 15 V 16.5 17.9 30.2
RSR 15 N 49.3 53.6 534
RSR 20 V 48.8 52.7 75.7
M. RSR 20 N 143 156 133
/\ RSR 3 W 0.91 0.91 1.41
I@-‘ii‘_@] RSR 3 WN 1.51 1.51 2.26
RSR 5W 1.98 1.98 4.78
Fig. 3 RSR 5WN 9.31 9.31 6.98
RSR 7 W 5.39 5:39 15.2
In type RSR, a single LM block can bear moments in all RSR 7 WN 12.4 12.4 22.5
directions. Table 4 gives the permissible moments in RSR 9 WV 16.3 16.3 36.0
directions M,, M;, and M. for a single LM block. RSR_ 9 WN 315 31.6 49.4
RSR 12 WV 17.2 18.6 47.6
RSR 12 WN 44.9 48.8 75.7
RSR 15 WV 35.2 38.2 137
RSR 15 WN 92.4 100 215
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Accuracy Standards

Fig 4

The accuracy of type RSR is shown in Table 5 for each
model number, classified into the normal, high, and
precision grades.

25
feoreet=""
£ 4T Normal
= 20 — grade
LINe} L~
S = L High (H)
—
O AD 10 / I
g’ Cpm) //,
= 5 I Precision
T (P)
0 100 200 300 400 500 600

LN-Rail length (mm)

Fig. 5 Relationship Between LM-Rail Length
and Running Parallelism

Table 5 Type RSR Accuracy Standard

Unit : mm

Model No.

Accuracy standard

Normal

High

Precision

ltem

No symbol

H

P

RSR 3
RSR 5

Tolerance for height M

+0.03

+0.015

Tolerance for the height M
difference among LM blocks

0.015

0.005

Tolerance for rail-to-block
lateral distance W2

+0.03

+0.015

Tolerance for rail-to-block lateral
distance W2 difference among LM blocks

0.015

0.005

Running Parallelism of
surface Cwith surface A

C (as per Fig. 5)

Running parallelism of
surface Dwith surface B

D (as per Fig. 5)

RSR 7
RSR 9
RSR 12
RSR 15
RSR 20

Tolerance for height M

+0.04

+0.02

+0.01

Tolerance for the height M
difference among LM blocks

0.03

0.015

0.007

Tolerance for rail-to-block
lateral distance W2

+0.04

+0.025

+0.015

Tolerance for rail-to-block lateral
distance W2 difference among LM blocks

0.03

0.02

0.01

Running Parallelism of
surface Cwith surface A

C (as per Fig. 5)

Running parallelism of
surface D with surfaceB

D (as per Fig. 5)
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Radial clearance

Table 6 presents the radial clearances of types RSR.

Table 6 Type RSR Radial Clearances

Unit: pm
C'easryarﬂf)& Nomal Eiioi
Model No. No symbol C1
RSR 3 0~ +1 -05~0
RSR 5 0~+1.5 -1~0
RSR 7 *2 3~0
RSR 9 *2 4~0
RSR 12 +3 6~0
RSR 15 *5 =10 = @)
RSR 20 +7 14 ~0

Model-number coding

2 RSR15V M UU C1+ 230L P M-Il

( No. of axes

LM-rail material
(stainless steel in this example)

Accuracy grade

LM rail length (in mm)

Radial clearance
Provision of an end seal (end seals attached to both end faces
in this example; when there is an end seal on one side only, this becomes “U”)

LM block material (stainless steel in this example)

Model No.

No. of LM blocks combined on a single axis

Note:  This coding is based on the assumption of one set of code for a one-axis unit.
(A configuration of two axes installed in parallel is given at least two sets of code.)
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Contamination Protection

From our wide array of products for type RSR, you
can select the one best suited for your situation. (For
details on seals, see “Contamination Protection” for
type HSR on page A-269.)

Not all LM Guide models accept all contamination-
protection accessories. Please check Table 7.

If your choice is applicable to your system, please
note that in some models, attaching a contamination-
protection accessory to an LM block changes the
block’s overall length. Add the increment specified in
the corresponding dimension table to dimension L.

Table 7 Applicability of Seals to Type RSR,
and the Increment to Be Added
to the Block Overall Length

Unit: mm
Model No. No symbol uu
RSR 5 (@) -1.4 O -
RSR 7 (@) -1.4 O -
RSR 9K (@) -3.0 O -
RSR 12V (@) -4.0 O -
RSR 15V (@) -4.0 O -
RSR 20 V (@) -5.0 O -
RSR 3 W (@) -0.8 O -
RSR 5W (@) -1.4 O -
RSR 7 W (@) -1.0 O -
RSR 9 WV O -3.0 @) =
RSR 12 WV (@) -3.2 @) -
RSR 15 WV (@) -4.0 @) -

Note: O = Applicable

¢ The dimensions of types RSR5, 7, 3W, 5W, and 7W
without seals include the head dimension of the end-
plate mounting screw.

TIHIK || A-360

Seal resistance value
For the maximum value of seal resistance of Seals Type

RSR...UU per LM block in which grease is applied, see
Table 8.

Table 8 Maximum Resistance of
seals to Type RSR

Unit: N

Model No. Seal resistance value
RSR 5 0.06

RSR 7 0.08

RSR 9K 0.1

RSR 12 V 0.4

RSR 15V 0.8

RSR 20 V 1.0

RSR 3 W 0.2

RSR 5W 0.3

RSR 7 W 0.4

RSR 9 W 0.8

RSR 12 W 1.1

RSR 15 W 1.3




Comparison Between Type RSR-W and Other Models

1. Application using two axes of linear bushes

e Whereas linear bushes must be used in a two-axis configuration, type RSR-W can be used in a one-axis [&
configuration. Therefore, a system using this type of LM Guide can be made compact and space-saving. 2

e Type RSR-W has more balls per train for bearing loads than other models, and both the LM block and rail are
wider. High rigidity is thereby ensured against overhang loads.

e Installation accuracy can be established solely by bolting LM rails to the base, thereby reducing installation
time.

Example comparison between types RSR12W and LM10

t = L L]
(%l = j—
o l o ~ g ( ’ {
ol o/ ! T -
i = = 1] [
Permissible moment in the vertical direction
Mc =47.6N-m Me =26.1N-m
i & =0 VRadatioad = - /46N
40 Radial load ¢, =6080N P 7,_0 C,=1098N
i —® O
24 LM10 L4751
72.5
RSR12WY Linear bush LM10
Fig. 6

2. Application using a cross-roller table

¢ The cage will not dislocate even during vertical installation, and linear motion with no limitation is possible.

¢ The need to make complicated clearance adjustments has been eliminated; smooth motion free from clearance
can be maintained for extended periods.

e The wide LM block can be used as is, as a miniature table.

Comparison example between types RSR9WV and VRM1035

M 23 ,IN M. =2.7N-m
c=/Z3.IN—m A
“ - C =2450N ] Redialload C =380N
., Radial load Co=412N
, Co =3920N -
i té‘n‘ 5 | Fi
I \ _y_
|
VT T v lE L
30 \RSR9WV 30 \VRU1035

Fig. 7
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Mounting-surface precision

The standard type RSR employs a raceway shaped
like a Gothic-arch groove. When it is used in a
configuration in which two units are combined in
parallel, errors in mounting-surface precision increase
the rolling resistance, which may decrease the
smoothness of the resulting motion. For the mounting-
surface precision, see Section 3.7, “Mounting-Surface
Dimensional Tolerance,” on page A-63

For installation in a location in which the required
mounting accuracy cannot be achieved, use of
type RSR-A (semi-standard), in which the raceway
shape is changed to that of a circular-arc groove, is
recommended. (Note, however, that this type should
not be used in a one-axis configuration.)

For the mounting-surface precision of type RSR-A,

see Section 3.7, “Mounting-Surface Dimensional
Tolerance,” on page A-63.
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Mounting-Surface Height and Corner
Profile

Normally, mounting surfaces for LM blocks and rails
have lateral reference surfaces to aid in positioning
rails and blocks with a high degree of accuracy.

For the reference-surface shoulder height, see Table 9.

Furthermore, provide enough space to the corner
profile of a mounting surface so that the corner does
not interfere with chamfers made on the LM blocks or
rails, or provide the corner with a radius smaller than
corner radius r,, r, specified in Table 9.

Table 9 Mounting-Surface Shoulder Height
and Corner Radius

Unit: mm

LM rail LM block LM rail LM block

Model fillet fillet shoulder | shoulder
No. radius radius height height

ri(Max.) | re (Max.) Hi Ha E
RSR 5 0.1 0.3 1.2 2 1.5
RSR 7 0.1 0.5 1.2 3 1.5
RSR 9 0.3 0.5 1.9 3 2.2
RSR12 0.3 0.3 1.4 4 3
RSR15 0.3 0.3 2.3 5 4
RSR20 0.5 0.5 5.3 5 7.5
RSR3W 0.1 0.3 0.7 2 1
RSR5W 0.1 0.3 1.2 2 1.5
RSR7W 0.1 0.1 1.7 3 2
RSR9W 0.1 0.1 3.9 3 4.2
RSR12W 0.3 0.3 3.7 4 4
RSR15W 0.3 0.3 3.7 5 4




Stopper Table 10 Dimensions of RSR Stopper

In miniature LM Guide types RSR and RSR-W, (Type C) Unit: mm
removing the LM block from the rail causes the balls .
to fall off. To prevent this, the LM block is delivered Model No. A B C
with stoppers installed. When removing the stopper RSR 7 11 5 7.7
before the LM Guide is used, be careful not to allow RSR 9 13 6 9.5
the LM block to overrun.
RSR 12 16 7 12.5
RSR 15 19 7 14.5
RSR 20 25 7 20
RSR 7W 18 6 8.2
RSR 9 W 23 7 11.5
RSR 12 W 29 7 185
RSR 15 W 46 7 14.5

Fig. 9 Type-RSR Stopper (Type C)
Note:  Types RSR5 and 5W use an O-ring, and type
RSR3W uses a silicone tube.

LM-Rail Standard and Maximum Lengths

Table 11 gives the standard and maximum LM-rail lengths for type RSR.

A\
W

Lo

Table 11 RSR/RSR-W Standard and Maximum Rail Lengths

Unit: mm
Model No. |RSR 5| RSR 7| RSR 9 |RSR 12|RSR 15|RSR 20| RSR 3W|RSR 5W |RSR 7W|RSR 9W | RSR 12W | RSR 15W
40 40 55 70 70 | 220 | 40 50 50 50 70 | 110
55 55 75 95 | 110 | 280 | 55 70 80 80 | 110 | 150
70 70 95 | 120 | 150 | 340 70 9 | 110 | 110 | 150 | 190
100 85| 115 | 145 | 190 | 460 110 | 140 | 140 | 190 | 230
L R 130 | 100 | 135 | 170 | 230 | 640 130 | 170 | 170 | 230 | 270
160 | 130 | 155 | 195 | 270 | 880 150 | 200 | 200 | 270 | 310
standard 175 | 220 | 310 | 1000 170 | 260 | 260 | 310 | 430
length 195 | 245 | 350 290 | 290 | 390 | 550
(Lo) 275 | 270 | 390 320 | 470 | 670
375 | 320 | 430 550 | 790

370 | 470

470 | 550

570 | 670

870
Standardpitch F | 15 15 20 25 40 60 | 15 20 30 30 40 40
G 5 5 75 10 15 20 5 5 10 10 15 15
Max. length | 200 | 300 | 1000 | 1340 | 1430 | 1800 | 100 | 200 | 400 | 1000 | 1430 | 1600

Note 1: All LM rails are made of stainless steel.
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RSR-M/RSR-N

Stainless-Steel Type

2-Sxl C

M 1.6 through
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bl — ‘ T !
W2 | Wi ‘ . F ]
RSR3N
External LM block di .
dimensions ock dimensions

Model No.

Height | Width | Length Oil hole

M W L B C S x| L1 T K N E d
RSR 3M 4 8 12 ) 3.5 M1.6x1.3 6.7 ) 3 ) } )
RSR 3N 16 55 M2 x1.3 10.7
RSR 5M 16.9 8 = M2 x 1.5 8.8
RSR 5N 6 12 20.1 - 7 M26x18 |12 - 45| 0.8 = 0.8
Notes:

e Models affixed with an “M” feature excellent corrosion and environmental resistance, as their LM blocks, rails,
and balls are made of stainless steel.

e We can provide models with stainless-steel end plates. If you require these, contact us.

¢ For model-number coding, see page A-359.

¢ For load ratings in various directions, see page A-356.
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W 2-Sxl
B L
od
N r @d2 L1
] Ll
M) LT UliEnl—" —
@d1
Wa| W1 . F ‘
RSR5M

,@\ L

W 2-Sxl L1

od o2 C

N N
[COp2 ! T 13
u i RS NV v s .
ad1
W2| W1 F
RSR5N
Unit : mm
LM rail dimensions Baiil?irll%ad Mass
Grease C Co LM block LM rail
nipple W, W, M, F d, xd,xh kN kN kg kg/m
) 39| 25| 26| 10 . 0.18 | 0.27 | 0.0011 0.055
: 0.3 0.44 0.0016
- 59, | 35| 4 15 | 24x35x1 | 032 1 059 0.003 0.14
' 0.55 0.96 0.004

e For permissible moments M,, M;, and M., see page A-357.

e For LM-rail standard lengths,

see page A-363.

e For the screws used to fasten type-RSR5M/5N LM rails in place, use Phillips-head machine screws of M2x0.4
(#0 pan-head machine-screw class 1) for precision equipment.
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RSR-M/RSR-KM/RSR-VM/RSR-N

Stainless-Steel Type
w L
B 4-Sxl Ly
g\? Qdz C
M E | (k)] p M hlJT\TI ; | 1“;‘ if
| Biikzy |
Wal Wi F
RSR7-12N/7M/9KM/12VM
External LM block dimensi
dimensions ensions
Model No.
Height | Width | Length Oil hole
M W L B C Sxl L1 T K N E d
RSR 7M 234 8 13.4
8 17 12 M2 x 2.5 - 6.5 1.7 - 1.2
RSR 7N 33 13 23
RSR 9KM 30.8 10 19.8
10 20 15 M3 x 3 - 78 | 2.4 - 1.5
RSR 9N 41 16 29.8
RSR 12VM 35 15 20.6
13 27 20 M3 x 3.5 - 10 3 - 2
RSR 12N 477 20 33.3
RSR 15VM 43 20 25.7 3.6
16 32 25 M3 x 4 - 12 3.5 -
RSR 15N 61 25 43.5 3.7
RSR 20VM 66.5 45.2
25 46 38 38 M4 x 6 57 | 175 | 5 6.4 -
RSR 20N 86.3 65
Notes:

e Models affixed with an “M” feature excellent corrosion and environmental resistance, as their LM blocks, rails,
and balls are made of stainless steel.

e We can provide models with stainless-steel end plates. If you require these, contact us.

¢ For model-number coding, see page A-359.

e For load ratings in various directions, see page A-356.
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(E)

W L
4-Sx| B L1
C
odz
T )EE p | NI
M L\iii‘r} M1 hI 1 : \EF\ \77\
- odi a *
Wz | Wi F ‘
RSR15,20VM/N
unit: mm
LM rail dimensions Baf;‘t:il%ad Mass
Grease C Co LM block LM rail
nipple W, W, | M, F d,xd,xh kN kN kg kg/m
0.88 1.37 0.013
- 7 9w | 5 | 47| 15 |24x42x23 0.23
' 1.59 2.5 0.018
1.47 2.25 0.018
- 9 %0, | 55| 55| 20 | 35x6x33 0.32
: 2.6 3.96 0.027
2.65 4.02 0.037
: 12 0 | 75| 75| 25 | 35%x6x45 0.58
: 4.3 6.65 0.055
4.41 6.57 0.069
PB107 |15 0 ,c | 85| 95| 40 | 35x6x4.5 0.925
: 7.16 10.7 0.093
8.82 12.7 0.245
AM6F |20 0. |13 |15 | 60 | 6x9.5%85 1.95
: 14.2 20.6 0.337

e For permissible moments M,, M;, and M., see page A-357.
e For LM-rail standard lengths, see page A-363.
e For the screws used to fasten type-RSR5M/5N LM rails in place, use Phillips-head machine screws of M2x0.4

(#0 pan-head machine-screw class 1) for precision equipment.
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Type RSR-W (WV)/RSR-WVM/RSR-WN

2-Sxl L
Qdz ﬁ
—E0| )] p Mﬁhtﬁmifﬂ_' WE‘

od1 E |
RSR3-7WM/WN
goernal LM block dimensions
Model No.

Height | Width | Length Oil hole

M w L B C Sxl L, T K N E d
*RSR  3WM 14.9 4.5 8.5
*RSR  3WN 45| 12 19.9 - 8 M2 %x 1.7 133 35| 08| - 0.8
*RSR 5WM 22.1 6.5 13.7
*RSR  5WN 6.5 | 17 8.1 - 11 M3 % 2.3 197 - 5 1.1 - 0.8
*RSR  7WM 31 12 20.4
*RSR  7WN 9 25 40.9 } 18 M4 x 3.5 30.3 - 7 16| - 1.2
RSR 9wV 39 21 |12 M2.6 X3 |27
*RSR  9WVM 12 30 | 39 21 |12 M2.6 X3 |27 = 78| 2 = 1.6
*RSR 9WN 50.7 | 23 |24 M3x3 |38.7
RSR 12wV 445 | 28 | 15 30.9
*RSR 12WVM 14 40 | 445 | 28 | 15 M3x3.5 |30.9| 4.5 |10 3 - 2
*RSR 12WN 595 | 28 | 28 45.9
RSR 15WV 555 | 45 | 20 38.9
*RSR 15WVM 16 60 |55.5| 45 |20 M4 x45 |38.9| 5.6 |12 35| 3 -
*RSR 15WN 745 | 45 | 35 57.9

Notes:

e Models affixed with an “M” feature excellent corrosion and environmental resistance, as their LM blocks, rails,
and balls are made of stainless steel.

e We can provide models with stainless-steel end plates. If you require these, contact us.

¢ For model-number coding, see page A-359.

¢ For load ratings in various directions, see page A-356.
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W L
B 4-Sxl Ly
Qd2 ods C
WL
M T [@¢ Hj: - ﬂ p M1I |h ‘ \) K i
Jf[oe
Wo| Wi F
RSR9,12WV/WVM/WN
2 e
PIRYUT R & L
Qd2 c
T &0 1= N NL i i
M W ) p'\mi it S == —L =]
W2 L%J o F
RSR15WV/WVM/WN
Unit: mm
LM-rail dimensions Bars;%rllogad Mass
Grease C Cy LM block LM rail
nipple W, W, | W, M, F d, xd,xh kN kN kg kg/m
0 0.25 | 0.47 0.002
- 6 002 | 3 - 26 | 15 | 24x4x15 | (o0 | ¢ 0.003 0.12
. 0.51 0.96 0.007
- 10 _p005 | 3.5 - 4 20 3x55x3 075 | 14 0.01 0.28
) 14 0 ] 137 | 2.16 0.021
005 | 55 52 | 30 | 35%6X32 | 50, | g0 0.026 0.51
245 | 3.92 0.035
- 18 805 | 6 - 75 | 30 | 35%x6x45 | 245 | 3.92 0.035 1.08
352 | 5.37 0.051
4.02 | 6.08 0.075
- 24 0. | 8 - 85 | 40 | 45x8x45 | 402 | 6.08 0.075 1.5
596 | 9.21 0.101
6.66 | 9.8 0.17
PB107 |42 S5 | 9 23 | 95 | 40 | 45x8x45 | 666 | 9.8 0.17 3
9.91 | 14.9 0.21

e For permissible moments M,, M;, and M., see page A-357.

e For LM-rail standard lengths, see page A-363.

e For the screws used to fasten type-RSR3M/3N LM rails in place, use Phillips-head machine screws of M2x0.4
(#0 pan-head machine-screw class 1) for precision equipment.
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Miniature LM Guide Type RSR-Z

Patent pending

Fig. 1 Construction of Model RSR-Z

Balls roll in two rows of precision-ground raceways on an LM rail and an LM block. The end plates attached to the

LM block cause the trains of balls to circulate.

In type RSR-Z, balls circulate in the compact body of the LM block. As a result, linear motion with an unlimited

stroke length can be achieved.

LM Guide type RSR-Z is lower in price but of the same size as the models in the conventional miniature series.
With its smooth movement, low noise, and pleasant running sound, type RSR-Z is a totally new development.

Lightweight

The use of resin in some parts of the LM block
has reduced the block mass by as much as 28% in
comparison with the conventional type RSR-V. Type
RSR-Z is therefore of the low-inertia type.

Smooth movement

The R-piece at the ball-return corner is formed into
one unit with the LM block. This design virtually
eliminates dimensional errors and enables the smooth
circulation of balls.

High corrosion resistance

Made of stainless steel, the LM block, rail, and balls
feature excellent corrosion resistance. Consisting of
rust-free material, type RSR-Z is the best choice for use
in clean rooms.
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Low noise
The no-load ball path is resin-molded. As there is no
metal-to-metal contact, operation is quiet.

(dBA)
60

RSR12
55] ‘\
3 -
2
8|
o
Z| 40 ¥ |, — ‘\
- RSR[12Z
30
0 20 40 60 80 1'00
Velocity ()

Fig. 2 Comparison of Noise Level Between
Types RSR12Z and RSR12



Types and Features
Type RSR-Z

Type RSR-W2

Standard type of Miniature LM Guide.

Load Rating and Permissible Moment in Various Directions

C Radial

Co direction

Reverse-radial C.
direction CoL t

Lateral Cr
direction Cor

Load rating

Type RSR-Z can bear loads in all four directions: radial,
reverse-radial, and the two lateral directions. The basic
load ratings of types RSR7Z (WZ), 9Z (WZ) in all four
directions (radial, reverse-radial, and the two lateral
directions) are equivalent to one another. The values
are given in the corresponding dimension tables.

The basic load ratings of types RSR12Z (WZ), 15Z (WZ)
are for the exertion of a load in the radial direction in
the diagram shown above. The values are given in
the corresponding dimension tables. Values for the
reverse-radial and lateral directions are given in Table
1.

Type RSR-Z modified by increasing both the length
and width of the LM block in order to achieve greater
load ratings and permissible moments.

Table 1 Load Ratings of Types RSR12Z (WZ),
15Z (WZ2) in Various Directions

Radial C C,
Reverse-radial C,=0.78C C,.=0.70C,
Lateral C,=0.78C C,,=0.71C,

a-371 | THIK



Equivalent load

The equivalent load for types RSR7Z (WZ), 92 (WZ)
when loads in various directions are exerted on its
LM block simultaneously can be obtained using the

following equation:
Py =P, (P) + P;

where
P. : equivalent load N)
- In the radial direction
- In the reverse-radial direction
- In the lateral direction
P. : radialload N)
P, : reverseradial load N)
P, : lateral load N)

The equivalent load for types RSR12Z (WZ), 5Z (WZ)
when loads in the radial and lateral, or reverse-radial
and lateral directions are exerted on its LM block
simultaneously can be obtained using the following

equation:
P.=XP; (P) +Y-P:
where
P. : equivalent load N)
- In the radial direction
- In the reverse-radial direction
- In the lateral direction
P. : radialload N)
P, : reverseradial load N)
P, : lateral load N)

Xand Y : equivalent factor (see Tables 2 and 3)

Table 2 Types RSR12Z(WZ), 15Z(WZ)
Equivalent Factor
(under radial and lateral loads)

P. X Y
Equivalent load in
the radial direction 1 0.83
Equivalent load in
the lateral direction 1.20 1

Table 3 Types RSR12Z (WZ), 15Z (WZ2)
Equivalent Factor
(under reverse-radial and lateral loads)

P, X Y
Equivalent load in
the reverse-radial direction 1 0.99
Equivalent load in
the lateral direction 1.01 1
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Fig. 4

In types RSR-Z, WZ, a single LM block can
bear moments in all directions. Table 4 gives the
permissible moments in directions M,, M;, and M, for
a single LM block.

Table 4 Type RSR-Z, WA Static Permissible

Moment
Unit: Nm

Model No. M, M, M,
RSR 7Z 2.55 2.55 5.10
RSR 97 5.10 5.10 10.4
RSR 12 Z 8.04 8.72 14.7
RSR 15 Z 16.5 17.9 30.2
RSR 7 Wz 5.39 5.39 15.2
RSR 9 Wz 16.3 16.3 36.0
RSR 12 Wz 17.2 18.6 47.6
RSR 15 WZ 5.2 38.2 137




Accuracy Standards Model-number coding

1 + 230LP M -II >
| Noofaxes 2

Y - J&% LM-rail material

(stainless steel
i I in this example)

Y
%
=
N

Ic

f
|

Aeticd Accuracy grade

M-rail length (in mm)

Wo
Radial clearance

E Provision of a rubber seal (if there is an
end seal on one side only, this becomes “U”;
for an end seal + side seal, this becomes “SS”)

Fig 5

LM-block material (stainless steel in this example)

The accuracy of types RSR-Z, WZ is shown in Table Model No.
5 for each model number, classified into the normal, No. of LM blocks combined on a single axis
high, and precision grades.

Note:  This coding is based on the assumption of
Unit: mm one set of code for a one-axis unit.
(A configuration of two axes installed in
parallel is given at least two sets of code.)

Table 5 Accuracy Standard

Accuracy standard Normal High | Precision

Item No symbol H P
Running Parallelism of LM block

punning Parellelm of U C (as per Fig. 6) Radial clearance

Table 6 presents the radial clearances of types RSR-Z,

Running parallelism of LM block

surface D with surface B D (as per Fig. 6) WZ.
I°I'e'a”°e :Or :eiih”\’L . *0.04 |+0.02 | *0.01 Table 6 Type-RSR-Z, WZ Radial Clearances
olerance for the height .
difference among LM blocks 0.03 0.015 0.007 Unit: ym
e Seanca e 2o 2004|0025 | 0015 e mbal | Noma i
Tolerance for rail-to-block lateral (Note 1)
distance W2 difference among LM blocks 0.03 0.02 0.01 Model No. No symbol C1
RSR 77 +2 -3~0
Note 1: The accuracy values are the means of E
measurements taken at the center or central RSR 9Z *2 -4~0
part of each LM block. RSR12Z +3 -6~0
RSR15Z +5 -10~0

Note:  Clearance C1 applies to the precision grade

25
| —t— Normal

00 ,4// grade only.
AC //

15 // .
D = e, High (H)
o 10 ///,

5 — Precision

(P)
v 100 200 300 400 500 600

LM-Rail length (mm)

Fig. 6 Relationship Between LM-Rail Length
and Running Parallelism
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Contamination Protection

For types RSR-Z and WZ, we can provide end seals as
contamination prevention accessories.

Table 7 Applicability of Seals to Type RSR-Z,
WZ and the Increment to Be Added
to the Block Overall Length

Unit: mm

Model No. No symbol uu SS

RSR 727 O |-14| O - X -
RSR 927 O |-1.7| O - X -
RSR 12 Z O |-24| O - O -
RSR 15 Z O |-28| O - O -
RSR 7wz | O |-1.0| O - X -
RSR 9wz | O |-14| O - O -
RSR 12wz | O |-24| O - (@) =
RSR15WzZ | O |-24| O - (@) =

Note: O = Applicable

e The dimensions of types RSR7Z, 7TWZ without
seals include the head dimension of the end-plate
mounting screw.

Seal resistance value

For the maximum value of seal resistance of Seals
Type RSR-Z...UU per LM block in which grease is
applied, see Table 8.

Table 8 Maximum Resistance of
seals to Type RSR-Z, WZ

Mounting-surface precision

The standard type RSR-Z employs a raceway shaped like
a Gothic-arch groove. When it is used in a configuration
in which two units are combined in parallel, errors in
mounting-surface precision increase the rolling resistance,
which may decrease the smoothness of the resulting
motion. For the mounting-surface precision, see Section
3.7, “Mounting-Surface Dimensional Tolerance,” on page
A-63.

Mounting-Surface Height and Corner Profile
Normally, mounting surfaces for LM blocks and rails
have lateral reference surfaces to aid in positioning
rails and blocks with a high degree of accuracy.

For the reference-surface shoulder height, see Table 9.

Furthermore, provide enough space to the corner
profile of a mounting surface so that the corner does
not interfere with chamfers made on the LM blocks or
rails, or provide the corner with a radius smaller than
corner radius r,, r, specified in Table 9.

r

2

.
> el

Fig. 7

Table 9 Mounting-Surface Shoulder Height
and Corner Radius

Unit: N
n Unit: mm

Model No. Seal resistance value LMrail | LMblock | LMrail | LM block

Model filtljt_at filclj(_et sr;]%lin%?r srr\%ijl?ﬁr

radius

RSR 772 Ut No. | "¥ax) | r: (Max) o * E
RSR 97 0.1 RSR 7Z 0.1 0.5 1.2 3 15
RSR 12 Z 0.4 RSR 97 0.3 0.5 1.9 3 2.2

RSR12Z 0.3 0.3 2.1 4 2.4
RSR 157 0.8 RSR15Z 0.3 0.3 25 5 3.4
RSR 7 WZ 0.4 RSR 7WZ 0.1 0.1 1.7 3 2.0
RSR 9 WZ 0.8 RSR 9WZ 0.1 0.1 25 3 2.9

RSR12WZ 0.3 0.3 3.0 4 3.4
RSR 12 WZ 1.1 RSRISWZ| 0.3 03 3.0 5 3.4
RSR 15 WZ 1.3
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Stopper Table 10 Dimensions of the Type-RSR-Z, WZ
In miniature LM Guide types RSR-Z, WZ, removing the Stopper (Type C)

Unit:
LM block from the rail causes the balls to fall off. To nt- mm
prevent this, the LM block is delivered with stoppers Model No. A B c
installed. When removing the stopper before the LM RSR 77Z 11 5 7.7
Guide is used, be careful not to allow the LM block to RSR 97 13 6 95
overrun.
RSR 12 Z 16 7 12.5
RSR 157 19 7 14.5
RSR 7 Wz 18 6 8.2
RSR 9 Wz 23 7 11.5
RSR 12 WZ 29 7 13.5
RSR 15 WZ 46 7 14.5
Fig. 8 Type-RSR-Z Stopper (Type C)
LM-Rail Standard and Maximum Lengths
Table 11 gives the standard and maximum LM-rail lengths for type RSR-Z, WZ.
I ‘;x f
G
Lo
Table 11 Type RSR-Z/RSR-WZ LM Rail Standard and Maximum Lengths
Unit: mm
Model No. RSR 7Z RSR9Z | RSR 12Z | RSR 15Z | RSR 7WZ | RSR 9WZ [RSR 12WZ|RSR 15WZ
40 55 70 70 50 50 70 110
515 75 95 110 80 80 110 150
70 95 120 150 110 110 150 190
85 115 145 190 140 140 190 230
- 100 135 170 230 170 170 230 270
-rai
standard 130 155 195 270 200 200 270 310
length 175 220 310 260 260 310 430
(Lo) 195 245 350 290 290 390 550
275 270 390 320 470 670
375 320 430 550 790
370 470
470 550
570 670
870
Standard pitch 15 20 25 40 30 30 40 40
F 5) 7.5 10 15 10 10 15 15
G 300 1000 1340 1430 400 1000 1430 1600

Note 1: All LM rails are made of stainless steel.
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RSR-ZM Type

W
B
=
N
B e @ h
M G M|
Wa| Wi F
RSR7-12ZM
External LM block dimensions
dimensions
Model No.
Height | Width | Length Oil hole
M W L B C Sxl L, T K N E d
RSR 7ZM 8 17 23.4 12 8 M2x25 | 132 | 34 65| 1.6 - 1.5
RSR 9ZM 10 20 30.8 15 10 M3x27 | 194 | 4.6 78 | 24 - 1.6
RSR 12ZM 13 27 35 20 15 M3x3.2 | 204 | 45 | 10.6 | 3.1 - 2
RSR 15ZM 16 32 43 25 20 M3x35 | 26.5| 55 | 126 | 2.9 3.6 -

Notes:

e Models affixed with an “M” feature excellent corrosion and environmental resistance, as their LM blocks, rails,
and balls are made of stainless steel.

e We can provide models with stainless-steel end plates. If you require these, contact us.

¢ For model-number coding, see page A-373.

e For load ratings in various directions, see page A-371.
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RSR15ZM
Unit: mm
. . Basic load
LM rail dimensions rating
Grease C Co LM block LM rail
nipple W, W, | M, F d,xd,xh kN kN kg kg/m
- 7 —g.oz 5 4.7 15 |24%x42%x23 0.88 1.37 0.008 0.23
= 9 _3_02 55 | 55 | 20 | 35%X6x3.3 1.47 2.25 0.014 0.32
: 12 0 .| 7.5 | 7.5 | 25 | 35x6x45 | 265 4.02 0.028 0.58
PB107 | 15 _8.025 85 | 95 | 40 | 3.5x6%x45 4.41 6.57 0.05 0.925

e For permissible moments M,, M;, and M., see page A-372.
e For LM-rail standard lengths, see page A-375.
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RSR-WZM Type

; @d1
Wo| Wi F
RSR7-12WZM
dilrznxéﬁ;?grlls LM block dimensions (mm)
Model No. : :
Height | Width | Length Oil hole
M W L B C S x| L, T K N E d

RSR 7WzZM 9 25 31.5 19 10 M3x28 | 19.7 | 3.4 7 1.8 - 1.6
RSR 9WzZM 12 30 39 21 12 M3 x2.8 | 27 3.9 9.1 2.3 = 1.6
RSR 12WZM 14 40 445 | 28 15 M3x3.6 | 29.3| 45 | 106 | 3 - 2
RSR 15WzZM 16 60 55.5 | 45 20 M4x45 | 39.3| 54 | 126 | 3 3.6 =

Notes:

e Models affixed with an “M” feature excellent corrosion and environmental resistance, as their LM blocks, rails,
and balls are made of stainless steel.

e We can provide models with stainless-steel end plates. If you require these, contact us.

¢ For model-number coding, see page A-373.

e For load ratings in various directions, see page A-371.
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RSR15WZM
Unit: mm
LM rail dimensions Bafé%,%ad Mass
Grease C Ty LM block LM rail
nipple W, W, W, M, F d, xd,xh kN kN kg kg/m
- 14_2_05 5.5 - 5.2 30 [|3.5X6Xx3.2 1.37 2.16 0.018 0.51
- 18_8_05 6 - 7.5 30 |3.5X6Xx4.5 2.45 3.92 0.03 1.08
- 24 _8.05 8 - 8.5 40 |45%X8x%x45 4.02 6.08 0.06 1.5
PB107 | 42 _3'05 9 23 €5 40 |4.5%x8x4.5 6.66 9.8 0.135 3

e For permissible moments M,, M;, and M., see page A-372.
e For LM-rail standard lengths, see page A-375.
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