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A. Terms of Linear Guide

1-1 Main Factors

a. Lifetime and Load of Linear Guide

Selection of linear guide has to be made on the static safety factor that is derived by comparing
the calculated load of each slide according to its conditions and forces against the factors such
as basic static load rating (Co) or static permissible moment (M,, My, M,) to judge the reliability
of the mechanism. For estimating the lifetime in long term, the basic dynamic load rating (C)
has to be considered in calculating the distance durability.

b. Basic Static Load Rating (C,)

When the linear guide receives excessive load, the grooves and the steel balls will be permanently
deformed. The linear guide will no longer operate smoothly when the deformation exceeds
limitation. The basic static load rating (Cp) is defined as the static load that will created the
deformation of the grooves and steel ball to 1/10,000 of the steel ball diameter.

c. Static Permissible Moment (M,, M, M,)

When the linear guide receives a moment, the grooves and the steel balls will deform. A
moment that causes deformation of the grooves and the steel balls to 1/10,000 of the steel ball
diameter is called the static permissible moment. The static permissible momentin the X, Y and
Z directions are M,, My and M, individually.
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d. Static Safety Factor (fs)

The static safety factor (f;) is determined by the ratio of the load capacity (basic static load rating
Cop) of the linear guide to the applied load on the linear guide. This factor reflects the reliability
of the linear guide. Applied load is the force applied to the groove. To calculate the applied
load, we have to calculate the load applied to the slide both vertical and parallel to the contact
face of the groove. In the case of 4 symmetric loads at 45°, the applied load is the sum of the
parallel load and the vertical load.

Static safety factor

fe Contact factor
f = fC 'Co f = fc -M, C, | Basic static load rating
s P s M Mg Static permissible moment

P Calculated load
M Calculated moment

Static safety factor reference table:

Operation condition Loading condition Min. fg
Light impact and shift 1.0~1.3
Standing
Heavy impact and twist 20~3.0
Light impact and shift 1.0~1.5
Operation ; .
Heavy impact and twist 25~5.0

e. Life Distance (L)

Linear guide is a mass production product. Even though produced by the same processes and
with the same materials, Life of individual linear guide is never the same. Life distance is the
total travel distance that 90% linear guides would last before fatigue under certain operation
conditions.

f. Basic Dynamic Load Rating (C)

If the life distance of certain linear guide is 50km, and if more than 90% of the linear guides
would last for 50km under a of load of constant direction and magnitude that without peeling
for fatigue, then the load is defined as the basic dynamic load rating.
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1-2 Subsidiary Factors

a. Contact Factor (f;)

It is difficult to get even load distribution when linear guide blocks are closely arranged next to
another due to moment load and accuracy of the mounting surface. Hence, in multiple linear
guide application, basic dynamic load rating (C) and basic static load rating (Cy) have to be

multiplied by contact factor (f,)

Number of Linear Guides Used Contact Factor (f;)
2 0.81
3 0.72
4 0.66
S 0.61
Normal use 1

b. Hardness Factor (f},)

To maximize the load capacity of the linear guide, the hardness of the railways is best at
between HRC 58 to 64. If the hardness is lower than HRC 58, the hardness factor (f},) has to be
brought into account for the basic dynamic load rating (C) and the basic static load rating (Cy).
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c. Temperature Factor (fy)

When the ambient temperature exceeds 100°C, the adverse impact of high temperature must
be considered, and the temperature factor must be brought into calculation.

Temperature Factor (f;)

& & 5

=

=~ =

100

AmbientTemperature (°C)

200

Note) If the ambient temperature exceeds 80°C, high-temperature material
must be used for the seals and the end plates.

d. Load Factor (f,,)

Reciprocal mechanisms tend to involve vibrations or impact in operation. Particularly, to
determine appropriately the load generated by vibration in high-speed operation and the
impact of frequent start-stop is very difficult. Hence, when the impact of vibration is significant,
the basic dynamic load rating can be divided by the empirical load factors in the table below.

Impact Speed (V) Vibration (G) i
Low
Weak , G<=05 1~15
V <= 15 m/min
Medium Moderate 05<G<=1.0 15~2.0
15 < V <= 60 m/min ' o ' '
Stron High 1.0<G<=20 20~35
9 V > 60 m/min ' - ST
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1-3 Life Calculation Formula

Life distance of linear guides can be calculated from the basic dynamic load rating (C) and the
applied load by the formula below:

L: Life distance (km)
Life distance is the total travel distance that 90% of certain type linear guides would last before
fatigue in operation under certain conditions individually.

C: Basic dynamic load rating P : Cauculated load
f- Hardness factor f, : Temperature factor
f.. Contact factor fw: Load factor

When the life distance (L) is known, we can calculate the lifetime according to reciprocating
stroke and frequency:

L-10°
2-L,- N, 60

Ly

L,, = Lifetime (hr)

N, = Reciprocation frequency (cycles/min)

L, = Stroke (mm)
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1-4 Friction

Since the linear guide is the integration of the slide, the rail and the rolling elements such as
balls or rollers, its movement is carried out by the rolling motion of the rolling elements, the
friction can be as minor as 1/40 of the sliding guide. The static friction of linear guide is so small
preventing the “stick-slip” so it is applicable to all sorts of accurate movements. The friction of
a linear guide varies to the type of the linear guide, the preload, the viscosity of lubricant and
the force applied. The friction increases especially when there is moment given or preload
applied to increase rigidity. Friction characteristic of the STAF linear guide is shown as in the

table below.
Friction can be calculated 0.015
with the formula below,
F=p-W+f
=
e 001
F : Friction = |
W: Load 8 1"-\[
: Fricti fficient S
1l r.'IC.IOH coe |cu.an S 0ms \\_
f : Friction of BG slide 5 <
i
0 .1 0.2
Load ration (P/C)
P: Applied load
C: Basic dynamic load rating
Type Friction Type Friction
BGX 15 0.3 BGC 15 0.45
BGX 20 0.4 BGC 20 0.6
BGX 25 0.45 BGC 25 0.7
BGX 30 0.7 BGC 30 0.9
BGX 35 1.0 BGC 35 1.2
BGX 45 1.2 BGC 45 1.8
BGX 55 14 BGC 55 2.0
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B. How to Select Linear Guide

2-1 Linear Guide Selection Step

2-2 Set the conditions

— \ )

2-5 Calculate equivalent load

|
4

[ 2-3 Select type and size
L 4

[ 2-4 Confirm work load
A 4

i

—

A

-6 Decide static safety factor

|\

9

Check static safety factor
NO

\ 4 YES

[ 2-8 Calculate average load ]

\ 4
[ g:?o Calculate life distance ]

A

2-11 Check life time

NO requirement

YES \ 4

[ 2-12 Select accessories ]

4
[ Finalize conditions ]
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2-2 Set the Condition

Selection of linear guide has to be based on calculation. The informations required for such
calculation are: A. assembly conditions (span, number of slides and number of rails); B.
mounting position (horizontal, vertical, tilt or wall mount); C: applied load (magnitude,
direction and position of force, and inertia under acceleration), D: frequency (load cycle).

a. Assembly Conditions

1. Span: distance in between the slides such as Ly and L in the above figure.
Lo: distance in between the slides on one rail
L,: distance in between the rails
Lo and L, are crucial to the rigidity and life of the linear motion system.

2. Number of slides: how many slides are mounted on the same rail.
In the above figure, 2 slides are mounted on one rail. Normally, loading capacity
and rigidity are increased as the number of slides increase, and so is the life.
However, the operation space and the stroke must be brought into consideration.

3. Number of rails: how many rails are used in the system.
In the above figure, 2 rails are used in the system. Normally, moment capacity
is increased as the number of rails increase, and so are rigidity and life.
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b. Mounting Position

1. Horizontal mount

mg

v

mg

U

e — T - —

© Horizontal mount (load mg)

This is the most common way of mounting with
the load mg vertical to the slide plane and the
sliding direction. It is most persistent to vertical
load and is often used in normal positioning and
feeding mechanism.

2. Vertical mount

Vertical mount (load mg)

mg In vertical mount, the load mg is parallel to the

I‘| slides, so the slide span and its moment capacity

\/ are crucial. This is often seen in the elevator.
Attention should be paid to the suspension of
the load. The bigger the suspension is, the bigger
the moment is.

3. Tilt mount
mg © Tilt mount (load mg)

There are lateral tilted mount and longitudinal
tilt mount. The load mg is vertical to the sliding
direction in lateral tilt mount and is with an
angle 6 in longitudinal tilt mount.

4. \Wall mount

© Wall mount (load mg)

Moment is crucial for wall mount so the span in
between slides affects the load on the slide and
must be taken care of.

The load mg is parallel to the slide plane and is
vertical to the sliding direction.

B.How to Select Linear Guide o



c. Work Load

The work load consist 3 elements - Magnitude, direction and position.

1. The workloads on the slide:
Gravity: The mass of the slide forms the inertia during movement.
External force: Force from the mechanism. This can be hydraulic,
pneumatic or electro-magnetic.

It will not form inertia during the movement.

2. Direction of work load:
The external force can be divided into 3 components,
F. Fy and F, as indicated in the right figure.
F, is the external force in X-axis.
Fy is the external force in Y-axis.
F, is the external force in Z-axis.

3. Position of work load:
As shown in the figure, take the slide centre for the origin point.
The external force can be ball screw, hydraulic cylinder or linear motor.
The relative position of the external force in X, Y and Z can then be defined.
P,: X position of external force in relation to centre.
Py: Y position of external force in relation to centre.
P,: Z position of external force in relation to centre.

4. Span:
Lo and L, stand for the distances in between the slides.

5. Velocity diagram:
Velocity (V):
Max operation velocity

Travel distance (D):

Total travel distance of the mechanism D, D, Ds
Acceleration distance (D;): | A b
The distance travelled from start to max velocity LN SR - B U
Uniform distance (D,): t(s)

The distance travelled in constant velocity
Deceleration distance (Ds):
The distance travelled from max. velocity to stop

6. Work load on each slide:

R1, Ry, Rz and R, are the vertical loads of each slide.
S1, S5, Sz and S, are the horizontal loads of each slide
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d. Work Frequency:

When determining if the life time is satisfactory, the work frequency must be considered. E.g. 1,
if the calculated life is 1,000km, and the daily travel is Tkm, then the duration is 1,000 days. E.g.
2, if the calculated life is 50,000km, and the daily travel is 500km, then the duration is 100 days.

2-3 Select Type and Size

a. Select the appropriate series (BGX or BGC)
Select the appropriate series of linear guides. Please see our catalogues of BGX and BGC
series for relevant information.

b. Select an appropriate size among 15, 20, 25, 30, 35, 45 and 55
Select a size according to mechanical space without considering the load and the life. In the

initial selection, it is difficult to judge load and life, and even if the safety factor is sufficient, it
does not say that the life is sufficient. Hence, it is recommended to consider the size as the
initial selection objective, and then select the bigger type when life or load is insufficient in
practice.

2-4 Confirm Work Load

The vertical forces on the slide are:

'Fz Fz'Px'Fx'Pz Fz'Py'F_y'Pz
= +
Ri=% 201, 2-1,
R2='FZ-F2'Px'Fx'Pz +Fz'Py'Fy'Pz
4 2'L0 2'L1
R_'Fz Fz'Px'Fx'Pz -Fz'Py'F_y'PZ
4 2-L, 2-L,
R_'Fz+Fz'Px'Fx'Pz -Fz'Py'F_y'PZ
‘T4 2-L, 2.1, s, R

The horizontal forces on the slide are: Y

Fy’Px' Fx'Py
2L,
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Example:

L1

V L

& ‘

R\SA v ‘

4 '

N 7 \
Si 17 R D, } D,

O .
P(Px,Py,P2) T T T T T I B N R B

z
&
F(F0,0) R t, t,
Lo N - >|~

Sal7 “Re - t(S)

X

The movement can be divided into 3 sections:

Acceleration section (Section A)
Constant section (Section B)
Deceleration section (Section C)

Take linear guide BGXH20FN2 L4000 NZO for example:

Known:

C =14.3kN, C;=30.5kN, V ..=1m/s

m =98kg, L,=0.3m, L,=0.5m

P, =0.08m, P,=0.25m, P,=0.28m
D;=1m, t, =25, a; =0.5m/s
D, =2m, t, =2s, a,=0m/s
D;=1m, t; =25, a;=-0.5m/s
F, =m(g+a), F,=0, F,=0

Y
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Load calculation:

N _ -m(g+a,) - P, _ -98(0.81+0.5).0.28
Ry(A) = Ry(A) T —
Section A
Fy(A) = m(g+a,), F(A)=0, F,(A)=0

_ _ -m(g+a,) - P, _ -98(9.81+05).0.28
Ri(A) = Ry(A) T —

_ _ m(g+ay) - P, _ 98(9.81+05) 028
Ry(A) = R3(A) oL o5

_ _ -m(g+a;) - P, _ -98(9.81+05) 025
Si(A) = S4(A) o o5

_ _ m(g+a,) - P, _ 98(9.81+05)-025
Sy(A) = S4(A) - —
Section B
F.(B) = m(g+a;), F,(B)=0, F,(B)=0

Ri(B) = Ry(B) = o2 =

-98(9.81+0) - 0.28

2.1,

Ry(B) = Ry(B) = T2 =

2.03

98(9.81+0) - 0.28

2.1,

2.03

-98(9.81+0) - 0.25

S(B) = S4B) = “mg+ay) - Py _

2.1,

SB) = §y(B) = 1P -

2.03

98(9.81+0) - 0.25

2.1,

Section C

F«(C) = m(g+a,), F,(C)=0,

2.03

F,(C)=0

-98(9.81-0.5) - 0.28

2.03

98(9.81-0.5) - 0.28

R,(C) = Ry(C) = -m<92+i3> P o
]
Ry(C) = Ry(C) = T2 =

2.1,

S,(C) = S4(C) = “mig*as) Py _

2-03

-98(9.81-0.5) - 0.25

2.1,

2.03

98(9.81-0.5) - 0.25

S)(C) = Sy(C) = e Py o

2.1,

2.03

= 471.5N

= -471.5N

= 471.5N

= -421.0N

= 421.0N

-448.6N

448.6N

-400.6N

400.6N

= -425.8N

= 425.8N

= -380.2N

= 380.2N
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2-5 Calculate Equivalent Load

The vertical and horizontal load capacity depend on the contact angle between the slide and
the rail. The equivalent load is different when the contact angle is 90° or 45°. The contact angle
in the STAF linear guides are designed 45° so as to get the same magnitudes of vertical and
horizontal loads. The equivalent load on the rail (R.) can be considers as the sum of vertical load
magnitude (R,) and the horizontal load magnitude (S,,).

Vertical load : R,
Horizontal load :S,,
The equivalentload is: Ra =| R, | + | Sp |

Individual equivalent work load in section A:

P.(A)= |R,(A)| + |S,(A)| = |-471.5] + |-421.0| =891.5N
P,(A) = |R,(A)| + |S,(A)| = |471.5]+ |421.0| =891.5N
P;(A) = |R5(A)| + [S;(A)] = |471.5]+ |421.0/ =891.5 N
P,(A)= |R4(A)| + |S4(A)| = |-471.5| + |-421.0| =891.5N

Individual equivalent work load in section B:

P.(B)= |R{(B)| + |S,(B)| = |-448.6] + |-400.6| =849.2 N
P,(B) = |R,(B)| + |S,(B)| = |448.6|+ |400.6| =849.2 N
P,(B) = |R5(B)| + |S;(B)| = |448.6| + |400.6| =849.2 N
P,(B) = |R4(B)| + |S4(B)| = |-448.6| + |-400.6| =849.2 N

Individual equivalent work load in section C:
P.(Q)= |Ry(Q)| +|5,(Q)| = |-425.8] + |-380.2| =806 N

P,(C) = |R,(Q)| + |S,(C)| = |425.8|+ |380.2| =806 N
P,(Q) = |R5(Q)| +|S5(Q)| = |425.8|+ [380.2| =806 N
P,(Q) = [R4(Q)| + |S4(Q)| = |-425.8| + |-380.2| =806 N
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2-6 Decide Static Safety Factor

Definition of static safety factor:

Static safety factor calculation formula:

-Cy _ (contact factor) - (static load rating)
max. individual equivalent load

Static safety factor calculation formula:

¢ = f.*My _ (contact factor) + (permissible moment)

s M calculated moment

Definition of static safety factor:

It is difficult to get even load distribution when linear guide blocks are closely arranged next to
another due to moment load and assembly accuracy. Hence, in multiple linear guide
application, basic dynamic load rating (C) and basic static load rating (C) have to be multiplied
by contact factor (f,).

Number of Linear Guides Used Contact Factor (f,)
2 0.81
3 0.72
4 0.66
5 0.61
Normal use 1

Following the previous example:

The max equivalent load (R,) in the above example is 90.97kgf

In the case of using linear guide BGXH20FN,

The basic dynamic load, C = 1,43kN
The basic static load, Cy = 30.5kN

Permissible moment in X-axis, Mx = 0.285 kN-m
Permissible moment in Y-axis, My = 0.220 kN-m
Permissible moment in Z-axis, Mz = 0.220 kN -m

fc(normal use)=1

f.C 30.5-10°
f=-—2 0 = = 34.21 (safety factor
s Re 891.51 ( y )
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2-7 Check Static Safety Factor

The table below are the reference values of static safety factor:

Operation condition Loading condition Min. fg
Light impact and shift 1.0~1.3
Standing-still
Heavy impact and twist 2.0 ~3.0
Light impact and shift 1.0~1.5
Operation ) )
Heavy impact and twist 2.5~5.0

2-8 Calculate Average Load

Calculation of average load:
There are several formulas of average load calculation according to work load varia-

tion pattern in movement.

Stepwise load variation:
P..: Average load (N)
P.:Varying load (N)
L : Total travel distance (m)

—_—

Load (P)

L,: Corresponding travel distance of each varying load (m)

L
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Apply the formula in the example

3 3 3 3
P,(A)”+ D,+P(B) + D,+P,(C)" - D,
P 1 =
m D,+D,+D, 1

3
) =850.0N

( 891.5°.1+849.2°.2+806.0°-1
- 14241

1
3

P,(A)° + D,+P,(B)’ - D,+P,(C)’ - D,
m2

D,+D,+D,4 1

( 891.5°+1+849.2°.2+806.0°-1

3
) =850.0N
1+2+1

1
. (|>3(A)3 - D,+P4(B)’ - D,+P,(C)° - D, )3

3
m D,+D,+D, 1

3
) =850.0N

( 891.5°.1+849.2°.2+806.0°+1
142+1

1
3

m4

(P4(A)3 -D,+P,(B) - D,+P,(C)’ - D, )

D,+Dy*D,
1

( 891.5°.1+849.2°.2+806.0°1

3
) =850.0N
1+2+1

Monotonic load variation:

Monotonic load variation:

( |:>min+2|:’max )
3
: min load (kgf)

Pn=
Pmin
P max - Mmax load (kgf)

Pmax Pmax
‘ Pmax

Pm#_ll}.TSlP:_n_;_tx

L
L

|Pm% 0.65Pmax ~ |

Load (P)
Load (P)
Load (P)

' ]
Total travel distance (L)

L L
Total travel distance (L) Total travel distance (L)
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2-9 Calculate Life Distance

Formula:

3
fuw P

: life distance (km)

: basic dynamic load rating (kN)

o 0|

: average load (kN)
: contact factor
f,- hardness factor

f, : temperature factor

f,- load factor

e.g.: Basic dynamic load rating (C) of BGXH20FN is 14.3kN. Hardness factor (f,) is 1 if
hardness is HRC58. Temperature factor (f,) is 1 under normal temperature. If
contact factor (f,) is 1, the velocity is 15<V<60m/s, load factor (f,) is 1.5, and aver-
age load (P,,) is 850N.

Then the life distance (L) is:

3 3
L=|ffife Ol soum =111, 14300 | 5oy = 71231.5km
P 15 850

e.g.: Basic dynamic load rating (C) of BGXH25FN is 20.1kN. Hardness factor (f,) is 0.8
if hardness is HRC55. Temperature factor (f,) is 1 under normal temperature. Con-
tact factor (f,) is 0.81 for 2 slides close together, the velocity (V) is 60m/s, load
factor (f,) is 2, and average load (P,,) is 1530N.

Then the life distance (L) is:

3 3
L=|fofife (Clgoum =[0-8:1:081 20100 | 5y o - 4353 75Kkm
P 2 1530
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2-10 Calculate Life Time

Formula (A) calculation of hours

L, life time by hours

L: life distance (km) L -10°

L,: stroke length (mm) 2-Ls N,y-60

N,: reciprocations per minute (min-1)

Formula (B) calculation of years

L,: life time by years

L: life distance (km)

L: stroke length (mm)

N,: reciprocations per minute (min-1) L, =

L -10°

M: work minutes per hour (min/hr)

2., N,M-H-D

H: work hours per day (hr/day)

D: work days per year (day/year)

E.g.1.

A machine tool uses linear slides with the estimated life distance 45,000km. What
is the life time by hour? Other conditions are as below,

1) Ls (the stroke length) is 3,000mm

2) N1 (the reciprocation) is 4 times per minute

L -10° 45000 - 10°
= = 31250hr
2-L.-N,-60 2-3000-4-60

h

A machine tool uses linear slides with the estimated life distance 71,231.5km.
What is the life time by year? Other conditions are as below,

1) Ls (the stroke length) is 4,000mm

2) N, (the reciprocation) is 5 times per minute

3) The machine operated 60 minutes an hour,

4) 24 hours a day, and

5) 360 days a year

L -10° _ 712315.10° )
2:L;N;-M-H-D  2-4000-5-60-24-360

L =

5 3.44 (year)
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2-11 Check Life Time Requirement

If the calculated life time does not meet the lifetime requirement, return and start
from the beginning steps:

1) Set the conditions, or
2) Select type and size

1) Check the conditions over again:

a. Assembly conditions (span, number of slides and number of rails):
Is it necessary to increase the span? the number of slides? the number of rails?
b. Mounting position (horizontal, vertical, tilt, wall hang or inverse):
Is it necessary to modify the construction?
c. Work load:
Can the load be reduced?
d. Work frequency:
Is it the estimated frequency too big and lead to underestimation of life time?

2) Select type and size:

If the conditions cannot be changed, then another type linear slide has to be
selected. It is recommended to keep the size rails, and select a heavier type
slide. Selecting a bigger rail will cause the drawbacks below,

a. The weight of the mechanism will get bigger:
The weight increases more when selecting a bigger rails than selecting a
bigger slide.
b. Design changes more:
When a bigger rail is selected,
1. The screw hole span is bigger,
2.The screw size is bigger,
3. Contact with the base is bigger,
4. The securing mechanism has to be changed.
When a bigger slide is selected,
1. The screw hole position has to be changed,
2. The length of the slide will depend on the interference,
c. It will take bigger space:
When a bigger rail is selected, there will be the changes below,
1. The total height is increased,
2. The total width is increased,
3. The screw size is bigger,
When a bigger slide is selected, there will be very little change.
d. Design cost will be increased:
The variable cost of the rail is bigger than that of the slide.
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2-12 Type Coding System

BGC | | H |[25|[ BN [-[2[-[ |-[L] [500]-[P[-[2z1[-[Il]
| | ]
Type Code: number of slides Preload type:
BGX: non-cage ZF: Clearance
BGC: cage Seal type: Z0: No preload
[ ] :withend & bottom seals Z1: Ligh.t preload
: UU: with end seals sz Medium preloa:
He|ght Type SS: with end, bottom & top seals Z3: Heavy preloa
H: high assembly .
S: low assembly DD: with double & bottom seals Precision:
X: custom assembly ZZ : with end, bottom seals & N: Normal
metal scrapers —| H: High
KK: with double, bottom seals & P: Precision
Size:mm metal scrapers SP:Super-precision
EE: with double, bottom & top seals UP:Ultra-precision
g & Erallh e FF: with end, bottom, top seals & :
BN: Notmal Length metal scrapers Rail length
without Flange GG: with double, bottom, top seals &
BS: Short Length metal scrapers
without Flange AA: with end, bottom seals & LS Two sets per axis —
el Lo Leingiin UA: with end seals & LS
BE: év':hoit Flarlige i SA: with end, bottom, top seals & LS
i ngegg DA: with double, bottom seals & LS —
FN: Notmal Length ZA : with end, bottom seals, Le with serew hele
with Flange metal scrapers & LS C: with tapped hole
FS: Short Length KA: with double, bottom seals,
with Flange metal scrapers & LS
FL: Long Length EA: with double, bottom, top seals & LS
FE: I\EA;(I:ral-:lli:geLength FA: with end, bottom, top seals,
with Flange metal scrapers & LS
GA: with double, bottom, top seals,
metal scrapers & LS
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a. Accuracy Category

C

H

-
%

Unit: mm
Category Normal High | Precision | Super Precision | Ultra Precision

Iltem (N) (H) (P) (SP) (UP)

] 0 0 0
Height tolerance (H) 0.1 +0.04 -0.04 20.02 -0.01

: 0 0 0
Width tolerance (W) +0.1 +0.04 0.04 0,02 0.0
Height difference (A\H) 0.03 0.02 0.01 0.005 0.003
Width difference (AW) 0.03 0.02 0.01 0.005 0.003

Deviation of planevs. plane
Deviation of plane[D]vs. plane[B]

Please refer to AC in the diagram below for

Please refer to 2D in the diagram below for

(Mm) [

AC

AD f20f — = —— =t —

10F A€ =

[T
sop— b 1L 111 ]
[ —

! Normal (N)

I High (H)

Precision (P)

Super Precision (SP)
Ultra Precision (UP)
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b. Preload Selection

What is preload?

When rigidity of a linear guide is not strong enough, clearance will exist in between the
elements. Preload is the load preliminarily applied to the rolling elements to eliminate a

clearance of a linear guide and to increase its rigidity.

Preload Clearance/No Preload | Light Preload Medium & Heavy Preload
1. weak impact 1. cantilever 1. strong impact
. 2. 2 rails in pair 2. single rail 2. strong vibration
Conditions 3. low accuracy 3. light load 3. heavy machining
4. small resistance 4. high accuracy
5. small load
1. welding machine 1. NC lathe 1. machine tool
2. chopping machine 2. EDM 2. NC lathe and milling machine
Applications | 3. feeding mechanism 3. precise XY table 3. feeding axis of grinder
4. tool change mechanism | 4. ordinary Z-axis 4. tool feeding axis
5. ordinary XY table 5. industrial robot
6. packing machine 6. PCB punching machine

Increase of preload will eliminate the vibration and the inertia impact in a reciprocating
mechanism. However, increase of preload will increase the internal load and increase the
assembly difficulty. Therefore, selection of linear guide must bring into account the preload
and balance between the impact of vibration and of preload to life.
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Preload

C: dynamic load rating

Category Code Preload
Clearance Free ZF 0
No preload Z0 0
Light preloaded Z1 0.02C
Medium preloaded Z2 0.05C
Heavy preloaded Z3 0.07C

Radial clearance

*In case of even higher preload,please contact STAF/OME representative.

Unit: ym
Preload
T ZF Z0 Z1 Z2 Z3
BG 15 4~8 -3~3 -8 ~-4 -13~-9 -18 ~-14
BG 20 4~8 -3~3 -8~-4 -14 ~ -9 -19~-14
BG 25 5~10 4~4 -10~-5 -17 ~ -1 -23~-18
BG 30 5~11 -4~4 -11~-5 -18 ~-12 -25~-19
BG 35 6~12 -5~5 -12~-6 -20 ~-13 -27 ~-20
BG 45 7~15 -6 ~ 6 -15 ~ -7 -23 ~-15 -32~-24
BG 55 8~19 1~7 -19~-8 -29 ~-20 -38 ~-30
Interchangeable or non-interchangeable
Non-interchangeable Interchangeable
Accuracy Category (by order) (stock)
UP SP P H N H N
ZF ZF
Z0 Z0 Z0 Z0 Z0
Preload Z1 Z1 Z1 Z1 Z1 Z1 Z1
Z2 Z2 Z2 Z2 Z2
Z3 Z3 Z3
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Recommended Mounting Surface Accuracy:

-

com—| a—] //‘_4 T T :
[ | — 3 ﬁ//;ﬁj Hi
W N -—
) e2 o
o
s}
" =1 =i =1 f
Unit: ym
. Allowance of Parallel Deviation (e1) Allowance of Level Difference (e2)
Z3 z2 Z1 Z0 ZF Z3 z2 Z1 Z0 ZF
BG 15 18 25 35 85 130 190
BG 20 18 20 25 35 50 85 130 190

BG 25 15 20 22 30 42 60 70 85 130 195
BG 30 20 27 30 40 55 80 90 110 170 250
BG 35 22 30 35 50 68 100 120 150 210 290
BG 45 25 35 40 60 85 100 140 170 250 350
BG 55 30 45 50 70 95 125 170 210 300 420
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c. Rail Dust Protection

o -"lr(
flrl'l II:I:F:-?
“f '“f r’f‘t-ﬁmxh'“w |
B e S |
f #

Rail Contamination:
Chips and foreign objects pile up easily in the screw holes that could damage the linear slides.
Objects that gets into slide can block the internal circulation and shorten the life of the rails.

Rail Cap:

Most chips and foreign objects that fall on the rails can be wiped away by the seals. Only few
will fall into the screw holes and get piled up. The purpose of the rail caps is to block the objects
from falling into the screw holes. These caps can be easily mounted with a plastic mallet
aligned with hole after the rail is secured.

Tapped Hole Rails:
The tapped hole rails are secured differently from the conventional rails. Since there is no
through screw holes, dust and chips simply cannot pile up.

Rail Type Thread Size Max Thread Length (L)
BG 15 M5 8mm
= BG 20 M6 10 mm
BG 25 M6 12 mm
|l=J BG 30 M8 15 mm
BG 35 M8 17 mm
BG 45 M12 20mm
BG 55 M14 24 mm
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d. Accessories

Scraper:

It is good for removing chips or splashes
and is recommendable for cutting
machines or flame cutters. It protects the
end dust proof caps from the chips and
splashes and maintains the functionin
extreme ambient.

Double end seal:

2 end seals mounted together:

1.The outer cap wipes away most
unwanted particles.

2.The inner cap expels the particles not
captured by the outer cap.

Scraper + double end seal:

This combination gives both features of
the above 2 constructions.

Seal Type End Seal | Bottom Seal Top Seal Double Seal Scraper

Not defined v \%
uu
zZ
DD
KK
SS v
SD
GG

< | K | [ <
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C. How to Mount the Rails

3-1 Mounting Design Concept

Ground surface

Ra

L\ Hs

\ﬁ Hr

% % * Ground surface
Ra
Biggest corner radiu Clear height Clear Height Suggested thread
Type of rail side (Ra) for rail (Hr) for slide (Hs) length (Lb)
BG 15 0.6 3.1 5 M4x16
BG 20 0.9 4.3 6 M5x20
BG 25 1.1 5.6 7 M6x25
BG 30 1.4 6.8 8 M8x30
BG 35 1.4 7.3 9 M8x30
BG 45 1.6 8.7 12 M12x35
BG 55 1.6 11.8 17 M14x35

Linear Guide Assembly Steps

Thrust screw

? Table

11
u “wv Datum plane Base Datum plane — :
Subsidiary side Master side

Above figure shows a typical example for rail mounting with the features below,
1. There are 2 datum planes on the base.

2. There is a crosswise datum plane aligned by a thrust screw.

3. The table thrust screw is at the master side.
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Step 3:

Attach the screws to screw holes in the sequence from centre to both ends.
Push the rail gently against the datum plane. Fasten the screws in the
sequence from centre to both ends slightly harder to make the rail more
stable. Push the rail harder against the datum line to enhance the contact.

Step 4:
Secure the screws with a torque wrench with the appropriate torque
selected according to based material.
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Recommended rail screw fastening torque

Screw size Fastening torque (kgf-cm)
Steel Cast Iron Aluminum alloy
M 2 6.3 4.2 3.1
M 2.3 8.4 5.7 4.2
M 2.6 12.6 8.4 6.3
M 3 21 13.6 10.5
M 4 441 29.3 22
M 5 94.5 63 47.2
M 6 146.7 98.6 73.5
M 8 325.7 215.3 157.5
M 10 724.2 483.2 356.7
M 12 1264.2 840 630
M 14 1682.1 1125 840
M 16 2100 1403.5 1050

Step 5:

Mount the subsidiary rail with the same steps foresaid, and then mount the
slides onto the rails individually. Pay attention to assemble all the accessories,
such as grease fitting, oil fitting and seals in this stage otherwise it will be
difficult to assemble the assemblies afterwards due to limited space.
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Step 6:
Place the table gently on the slides on both master and subsidiary rails.

Step 7:
Fasten the crosswise thrust screw to secure the table. Fasten the table screws
with the sequence demonstrated in the figure.

@ C.How to Mount the Rails



3-3 Common Mounting Styles
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3-4 Common Securing Styles
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3-5 Use of Butt- Jointed Rail

= oo )

It 1! It 1! It 1!
%LQL L__og Le(Jo | o(~Jo | »o ) o o(~Jo | ©
| 1 | L i
o o o
] (o] o
It It It 1! I !
€] o L__og LelJo | o(Jo | 2o ° ° o()o | ©
| 1 | L i
o] [o)] o] o] o [o)]

@ @ G

When a long rail is ordered, two or more rails can be butt- jointed to the desired length. When
jointing rails, be sure to match the marked positions correctly as the above figure. When two or
more linear guides with jointed rails are to be arranged parallel to each other, these linear guides
will be numbered as the table below:

Jointed rail #1 | Jointed rail #2 | Jointed rail #3 Jointed rail #N
Parallel axis #01 | No mark | A1 Al A2 A2 A3 A3 AN | No mark
Parallel axis #02 | No mark | B1 B1 B2 B2 B3 B3 BN | No mark
Parallel axis #26 | No mark | Z1 Z1 Z2 Z2 Z3 Z3 ZN | No mark
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3-6 Lubrication Volume

Lubrication Grease Lubrication Oil
Slide No. | Slide Type Initial Regular Initial Hourly
lubrication (ml) | lubrication (ml) | lubrication (ml) | lubrication(ml/ hr)
N BN,FN 0.9 0.4 0.2 0.1
BG-15 | S BS 0.7 0.3 0.2 0.1
L BL,FL 1.0 0.5 0.2 0.1
N BN,FN 1.5 0.8 0.4 0.2
BC-20 | s BS 1.1 0.6 0.3 0.1
L BL,FL 1.8 0.9 0.4 0.2
N BN,FN 2.3 1.2 0.5 0.2
BG-25 | S BS 1.6 0.8 0.4 0.1
L BL,FL 2.6 1.4 0.6 0.2
E BE,FE 3.1 1.7 0.7 0.3
N BN,FN 3.7 2.0 0.9 0.2
BG-30 S BS 2.8 1.4 0.7 0.2
L BL,FL 4.0 2.2 1.0 0.3
E BE,FE 5.0 2.8 1.2 0.3
N BN,FN 5.7 3.1 1.4 0.3
BG-35 S BS 3.9 2.0 0.9 0.2
L BL,FL 6.3 3.5 1.5 0.3
E BE,FE 7.5 4.1 1.8 0.4
N BN,FN 7.0 4.0 2.0 0.5
BG-45 | | | BL,FL 9.0 4.5 2.3 0.5
E BE,FE 10.0 5.0 2.8 0.6
N BN,FN 13.0 6.0 3.5 0.6
BG-55 | L | BL,FL 17.0 8.0 4.5 0.6
E BE,FE 19.0 9.0 55 0.7
Above figures are suggested Above figures are suggested
volumes for initial and regular volumes for initial and regular
lubrication. It is recommended lubrication. It is recommended
to re-lubricate every 100KM. to re-lubricate every hour.
Remark Notice
When travel distance is less than twice slide length, it is suggested to put
fittings at both ends. When travel distance is less slide length, it is
suggested to move the slide back and forth over twice slide length in
addition to putting fittings at both ends to ensure lubrication of the entire
circulation loop.
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D. STAF Linear Guides

BGX

SO

Non-Cage Type
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4-1 BGX Non-Cage Linear Guides

a. BGX 4-Groove Even Load Design

The 4 rows of steel balls forms 45° contact with the grooves at 4 positions will balance the loads
from all direction. This design that permits even load capacity in all directions no matter how
the rails are mounted is widely adopted in all types of machines. Compared with the 2-groove
Gothic design, the 4-groove construction is of better rigidity, accuracy and life. In particular, the
auto-adjust capability allows quick accurate linear motions by eliminating the deviation of the
mounting plane and the assembly errors.

Comparison table of 4-groove vs. 2-groove

4-groove even load system  2-groove Gothic system

Detail B-B
Differential slip Differential slip
b b' b b'
" [ e
di 31441 . p

@ 314

The advantages are:

1. Quick light movements
2. Lower friction

3. Bigger load ratings

4. Higher stability
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b. BGX Seal Design

Incursion of foreign objects is normally the major reason of life shortening for rails because the
accuracy of linear guides relies very much on circulation of the steel ball between the slide and
the rail. Even the incursion of smallest objects can cause skipping and bumping of the slide and
lead to permanent damage. Therefore, seal design is the key to linear slide quality. The seal
design in BGX linear guides is divided into top and bottom seal systems aiming at the incursion
passage of the foreign objects.

Passages of particle incursion:

1. Screw holes: The particles caught at the rail holes get into the circulation groove via vibration
cause by machine movements.

2. Gap in between the slide and the rail: This is the closest incursion passage and is normally the
passage for bigger particle particularly for the longer rails.

Top seal system:
Prevents the particle
caught at the rail holes
from entering the groove
and improves the stability
of the slide under extreme
ambient.

Bottom seal system:
Prevents the particle from
entering through the gap in
between slide and rail for
better protection of the
circulation groove.

Top seal system:
Prevents the particle caught at the rail holes from entering the groove by covering it with a
rubber wiper and protects the upper-row steel balls.

Bottom seal system:
The bottom seal system block the passage between slide and rail with the rubber wiper to
secure smooth circulation of the steel balls.
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¢. BGX Tubular Muffling System

High polymer tube eliminated the collision of steel balls when the slide moves in high speed

BGX rails Other designs

The plastic bush
eliminated the T T Louder metallic
collision noise collision noise

/J

The high polymer bush in BGX linear guide improves the lubrication.

Advantages:

1. The slide moves quieter
BGX linear guide use high polymer bush to isolate the circulating steel balls

and eliminate the chances of unpleasant noises.

2. Better lubrication
The high polymer bush in BGX linear guide improves the lubrication.

3. Uniform life time
BGX circulation bush guarantees the expected life time of the linear slide for

the facts below,
1. No noise of steel ball collision against the metallic tube as the conventional

linear slides.
2. Lubrication is better compared to the conventional linear slides.

3. Less friction between the steel balls and the tube in high speed.
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d. BGX Qil Retaining in Circulation System

More Oil Space

BGX circulation system reserves a lot of space for retaining oil and is able to keeps a lot more oil.
When linear slide moves, the oil inside spreads all over and prolongs the life of the construction
due to the inertia. When the slide rests, the lubrication oil will return to the oil retainer in the

circulation system without escaping.

e. BGX Permissible Moment

Loads calculation for linear guides differs between single-rail and dual-rail. In the single-rail
system, calculating the load must consider the moment given by external force in 3
dimensions, and must calculate the equivalent load permissible moment.

M

—s
© % ©
o O] |

G PHO|

g
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D. STAF Linear Guides

BGC

Ferrreerend

Cage Type

N

Cage type
with flange

Cage type
without flange
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4-2 BGC Cage Liner Guides

a. BGC for High Speed Application

The steel balls rotate between the slide and the rail against each other in the conventional
linear guides. Relative speed at the ball contact is 2 times the rotational speed. In addition,
since the contact area is extremely small, the pressure is infinite (Please refer to the formula
below). This is the major reason of steel ball wearing in conventional linear slides. In BGC linear
slides, oil film is retained in between the balls to absorb friction and so is more ideal for high
speed.

P: Contact pressure between neighboring steel balls

F: Interactive force between neighboring steel balls
A: Contact area of neighboring steel balls

Upper left figure: Upper right figure:

The steel balls rotate against each In BGC linear guides, the retainer
other in the conventional linear between the steel ball holds the oil and
guides at the relative speed 2 times forms the oil film. Friction is absorbed
the rotational speed and the pressure by the oil film. The retainer allows the
is infinite because the contact area slide to move in high speed.

is extremely small.

In the BGC linear guides the steel balls are isolated by the oil film. Instead of contacting directly
with relative speed twice as the rotational speed as in the conventional linear guides. Hence,
the contact pressure of the conventional linear guides is a lot bigger than of the BGC linear
guides. In conclusion, contact pressure and relative speed of BGC linear guides is far less than
of the conventional ones and so the heat generated is less in the BGC linear guides.
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b. BGC Lubrication by Retainer Circulation

The lubrication oil injected from the fittings can be enhanced with the retainer circulation in the
BGC linear guides. BGC linear guides surely have a longer life than the conventional, and even
other cage type linear guides.

As shown in the figures above, the oil film stays in the steel balls and the
retainers. The unique retainer design in the BGC linear guides contains plenty of
room to retain the oil. The retainer brings the oil to the circulation surface as it
circulates. The retainer even keeps the oil better than the conventional linear
guide in rest.

In conventional linear guides, the steel balls contact directly with one another. Therefore, the
lubrication flows away easily. Loss of lubrication oil will result in wearing, noise and heating.
BGC linear guides provide an overall solution that can improve the performance and life.
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¢. BGC Linear Guides Are Less Noisy

The conventional linear guides are noisier because:

1. Relative speed at steel ball contact is twice of that in BGC linear guides.

2. The contact area is extremely small therefore the contact pressure is far larger than that
in the BGC linear guides.

Main causes of noises:

In the conventional linear guides, the steel ball collides with one another and gives sharp
noises. In the BGC linear guides, noises are mostly absorbed by the oil film created by the
retainer, therefore the noise is far milder than the conventional ones.
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Metallic collision
makes noise.

Noise is eliminated
by the retainer and
the silence tube.
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When the steel balls travels in different speeds, the steel balls will catch up the steel ball
ahead. In the conventional linear guides, collision happens and creates loud noises. The
high polymer retainer in BGC linear guides separates the steel balls and carries oil film.
Most of the collisions are absorbed by the elasticity of the retainer and the oil film and so the
noises due to collision are suppressed.
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d. More Evenly Distributed Load in BGC Linear Guides:

The steel balls in conventional linear guides are not evenly arranged and the clearances
between steel balls are not even. Hence the loads on individual steel balls are not even.

L

L L
NY YA Y Y Y
OAOAOAQI@OAQIQ
c c2

As shown in the figure above, steel ball are As shown in the figure above, steel ball are
randomly distributed in the conventional randomly distributed in the conventional
linear guides and unevenly loaded. linear guides and unevenly loaded.

This extra steel
ball makes the
performance
more smooth.

e. BGC Full Retainer Pack

In most designs of linear guides with steel ball spacers, gaps of half to full size of steel balls are
often found due to unfilled circulation loop. BGC linear guides provide a solution that fills this

gap to arrange the steel balls tightly and distribute the load evenly which results in a uniform
life.
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Low Noise

Low Vibration

1/6~1/10 Vibration Amplitude in Caged Type Linear Guides
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f. BGC vs. Conventional Linear Guides

BGC Linear Guides

High Speed Applicable
Maintenance Oil film easy to maintain
Noise Less Noisy
Heating Low
Load Even
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Conventional Linear Guides
Not Applicable
Oil film not easy to maintain
Noisy
High
Uneven



g. BGC Permissible Moment

M,

0l
g

Fife i
|

Loads calculation for linear guides differs between single-rail and dual-rail.
In the single-rail system, calculating the load must consider the moment
given by external force in 3 dimensions, and must calculate the equivalent
load permissible moment.

D.STAF Linear Guides @)



08¢l | 26°C | 859 | 8S¥'9 | 6229 |9'€SZ| L4GL| 2221 | 00z2|0€Z|09L|0zL|o8el €S | (9L) [OFL| G2 LXBN| O LLL| 08L|2ZLIN|S6|S. [00LZ|22L|S€2|00L| 0L | 39SSS
08¢l | 26°¢ | LOLY | LOLY | 8Zy¥ |6'8LL| €9LL | Z¥6 | 002|0€Z|09L|0zL|08el €S | (9L) [OFL| GZLXBN | O¥SL| 08L |ZLIN|SL|S. [0€6L|22L|S€2|00L| 0L | 19SSS
08¢l | 29Z | v0£Z | ¥0€Z | coce |v'EEk| 298 | 869 | 002|(0€Z|09L{0zL|08e| €S | (9L) [O¥L| GZLXBN | 09LL| 08L|ZLN|SL|S. [0GSL|22L|S€2|00L| 0L | NASSS
096 | ¢z | 6.8¢ | 626€ | 6vE [€€9L| ¥86 | L6L | 0LL|[00Z|0OFL[SOL|LLE| Sy | (QL) |#¥L| ST LXBIN [ 0'6EL| GGl [OLIN| 08|09 |OFLL|6'8(S02Z| 98 |09 | 39SHS
096 | €6} | czl'z| celz | 9eLC |G62L| LG8 | 069 |0ZL|[00Z|0O¥L[SOL|LLE| Sy | (9L) |#¥L| ST LXBIN | 00LL| GGl [OLIN| 09|09 |0GrL|6'8(50zZ| 98 |09 | 195HS
096 | 9} | ¥2g'L | ¥2s'L | 00eZ [680L| 9LL | 08S [ 0ZLL|[00Z|0O¥L|SOL|LLE|SY | (9L) |#¥L| STLXBN| O¥6 |GGl [OLIN| 09|09 |06ZL|68[50Z| 98 | 09 | NESHS
GZ9 | ¥8'L | 98zz | 98z | 186'L |€GZL| 6L | €8S | 0CL|0O¥L| 06| 08|09Z| ¥€ [(9GL)|GLL| LX9N |GZZL|00L| 8N |22|0S [S€SL|S2|08L| 0L |8y | JdsES
GZ9 | oL | 96€L | 96€7L | 209'L | LOL| ¥'S9 | 6725 | 0CL|0¥L| 06| 08|09Z| ¥€ [(9GL) |G LL| LX9N | 26 |00L| 8N |0S|0S [s€zl|S2|08L| 0L | 8r | 19GES
GZ9 |0zt | 260 260|282 | L8| €25 | vy |0CL|0¥L| 06| 08|09Z| ¥€ [(9GL)|SLL| LX9AN | G08|00L| 8N |0SG[0S [GLLL|G2|08L| 0L ]| 8F | NIGES
GZ'9 | 0870 | 69270 | 6920 [ €¥90 | L0V | 292 | 2Lz |[0CL|OVvL| 06| 08|09Z| e |(9GL)|SLL| LXON | St |00L| SN 0S| GS.|G.2|08L|0L|8F | S95ES
Sy [ 9L | 9geL | 9geL [ g2l | 198 | 625 | 62y |0CL|OYVL| 06| 08|82Z|82 |(9GL)| OL | LXON |[S'€0L[0OOL| SN |09]|0F |S0SL|0L[09L|09 |2y | 390ES
Sv'v | ¥6°0 | 1280 | 1280 [ G160 | L0L | GLv | 688 [0CL|OYVL| 06| 08|82Z|82 |(9GL)| OL| LXON | 08Z[00L|8A |0F|0F |0GOL|0OZL[09L| 09 |2y | 190€S
Sv'¥ | 08°0 | LGS0 | 1650 [ 9020 | 9SG | 29¢ | 262 |0CL|OovL| 06| 0882282 [(9GL)| OL| LX9WN | 8/9|00L| 8N [OF|OF |86 |02|09L|09 |2F | NFOES
Gy'¥ | 050 | 0S5L°0| 0GL°0 [ 0S€0 | 022 | 28L | ZvL [0ocL|ovL| 06| 08|82z|82 |(9GL)| OL | LXON | ZZe|00L| 8N oy | Z%9 [ 02|09L| 09 |2y | SH0ES
88°'C | L90| 6180 6180|6290 | €€9 | 09¢ | 262 | 06 |0LL| 0L| 09]|26L| €2 [(9GL)|20L| LX9N | 698| 06 | 9N | 0G| SGE |9°80L| 8G|SCL| 8F | 9¢ | JAGeX
88°'C | ¥S°0 | 8950 | 89570 | 9950 | 825 | 61€ | 6GZ | 06 [0LL| 02| 09|26L| €2 [(9GL)|20L| LXON | 22L| 06 | 9N |GE|GE | 6'€6 | 8G|GCh| 8F | 9¢ | Ta52X
88 | 070 | 25€0 | zse0 | ovv0 | L'v | 8¥Z | L0OZ | 06 [0LL| 02| 09|26l €2 [(9GL)|20L| LXON | GZG| 06 | 9N |GE|GE | 264 | 8G|gCh| 8F | 9¢ | NASZX
88 | 860 | 25€0 | 250 | OovvO | LUy | 8¥Z | LOZ | 06 [OLL| 02| 09|26L| €2 [(9GL)| ZZ| LXON | GZG| 89 | 9N |GE|GE | 26L | 8G|g2h| 8F | €€ | NESZS
88 | 120 | LOLO| LOLO | SZeo | Okz | ZzZL | €0L | 06 [OLL| 02| 09|26l €z |(9GL)| L] LXOWN | €2€| 89 | 9N Ge |0¥S | 8G |Gzl | 8y | €€ | saszs
GL'z | 920 | 0zz0| 0zzo | G820 | S0E | 221 | €¥L | S8 | G6 | 09| 09|€9L| 0z [(9GL)| L'G| IX9N | 87| GG | SN |2e|ze | €69 | ST |0LL| 2r | 82 | NFOZS
GL'Z | 210 | ¥900| ¥900 | 9vL0 | 2GL | L6 v, | g8 |S6 | 09| 09[coL|oz |(9GL)| 1G] ILXOWN | SZz| GG | SN ze | €8y |Sv|0LL| 2|82 | S90S
82'L | 220 | €620 | €620 | ZlzO | ¥'Le | 69L | 2€L | 09 |G | G¥|09|0€L|GL | (G) |GG | LOXVIN | 229| 8% | ¥N |¥€|92 | L'I8 [ €€| 66 | ¥E | 2 | 3GSLS
8Z'L | 8L°0| 69L0| 69L0 | ¥9L0 | 2€2 | 6€L | €L | 09 |G | G¥| 09|0€L|GL | (3 | SG| LOXYIN | L2y | 8% | ¥IN | 92|92 | L'99 [ €€| G6 | ¥E | ¥2 | 19SLS
821 | L0 | ZLLO| ZLLO | 9610 | 96L | GLL €6 | 09 |G| G¥|09|0o¢cLfGL| (5) |SG| LOXVIN | 2OV | 8% | ¥IN | 92|92 | 985 | €€| 66 | ¥E | ¥Z | NGSLS
8Z'L | 0L'0 | 2€0°0 | 2€00 | 8900 | 86 LS 9% [ 09 |G | S¥|09|o¢cLfGL| (5 |SS| LOXYN | 22z| 8% | vIN 9z | 90v | e€| S6 | ¥E | 2 | S4SLS
w/by | B | 7 AN W [ 00 |098-0|X99-0| U | @ P | 4| IH|IM| N lL| HIO 17 I JON|r|g | 1 I |2M| M| H S
ley [xoo|g| W-N -iuswouw dhels NY-peo| Buney wuw-|ey wuw-)00|9g ww-Alquassy

a9 14 °'Nd

(g-S) a|qe| uoneoyoads 09Og/XOd

@ D.STAF Linear Guides



08'€l| 9L'G | 8S¥'9 | 86’9 | 612°9 [9'€GC| L'2GL | /2L |00Z|0'€Z|09L|0Zk| 08| €S | (9L) |OFL | GTIXBN|OLLL| G8L|9CL|¥LIN|[S6|9LLI00LZ| L2CL|SEY [OFL| 0L | 34SSH

08°€L| €9% | LOL'Y | LOL'Y | 82FY [6'8LL| €9LL | 2¥6 |00Z|0€Z|09L|0Zk| 08| €S | (L) |OFL | STIXBN|OPSL| G8L| 92| ¥LIN|[S6|9LLI0€EBL| LZL|SEY [OFL| 0L | T14SSH

08°€L| ¥¥'E€ | ¥OEC | ¥OE'C | €0E'E |V'EEL| €98 869 |0°0Z|0€2|09L|02L|08E| €S | (9L) [O¥L|SGZIXSIN|0QLL|G8L|9CL|PLIN|G6[9LL|0GSL| L2L|S€EY |OVL| 0L | NASSH

096 | ¢V'€ | 64€°C€ | 6LEC | 6VY'E [€E9L| 186 L6, |0°LL]|002|0%L|SOL|LLE| Sy | (9L) |[¥'¥L | ST LX8IN| 06EL| GGl | 90L|ZLIN |08[00L| OFLL| 6'8 |S2E |0ZL| 09 | 34SPH

096 | 89°¢C | zeL'z|cele | 9eLe |[S6Ck| LS8 069 [0ZL]00Z|0FL[S0L| LLE|SY | (9L) |+¥L | GZLXBN| 00LL| GGL | 90L[ZLIN|08|00L OGYL| 68 |G LE |02 | 09 | T4GPH

09'6 | LZ'C¢ | ¥¢S') | ¥2S'L | 00€'C [6°80L| 9'L. 085 [0°LL|00Z|0FL[SOL L'LE| Sy | (9L) |¥'¥L | ST LX8N| O'¥6 | G'SL | 90L|ZLN|08|00L 06CL| 68 |GLE |0C)L| 09 | NASYH

GZ'9 | ¥S'C | 982°C | 98C°C | 186°L [€'GCL| 6'LL €8S |ozL|OovlL| 06[08|09zZ|¥E | (9L) [GLL| LX9WN [G2ZL|0CL| 98 |0OLAN 29| 28|S€SL| G2 |0€E |00 |8y | I4SEH

GZ'9| 06} | 96€°L | 96€'L | 209'L [V LOL| VG99 625 |0CL{OYL|06|08|092|¥E | (9L) |gLL| LXON | G26|02CL| 98 [OLIN 29| 28|G€cL| G2 |0€E |00L |8y | Td4G€EH

GZ'9| 0G'L | ¢L60|cL60| ¢8CL| L'L8| €¢S ey [02CL oYL 06| 08| 092 ¥€| (91) |gLL LXOW | G°08| OCL| 98 [OLIN|C9| ¢8| G'LLL| G'2|0°€E | O0L| 8F | NASEH

GZ'9 | 00'L | 6920|6920 | €¥9°0 | L0V | C9C Zle [0zZL|ovL| 06|08|09Z|¥E | (9L) |G LL| LXOWN | S¥¥|0CL| 98 [OLA 28| GGL | §L|0€e |00} |8F |SdGEH | ©

Sty | 99°L | 9€€°L | 9€EL | ¢CL'L [ L'98 | 6'CS 6cy |0CL|OYL|06|08|822| 82 |(9GL)| O) LXOWN | G°€0L[ O'LL | 98 |OLIN |CS| ¢/ |G0€L| 0L |0LE | 06 | c¥ | IJOEH

Sty | v€'L | 1280 | 1280 | GI6°0 | L'0L| SV G'8¢ |0CL|OYL|06|08|822| 82 |(9GL)| OL LXOWN | 082 | 0Ll | 98 |OLN |¢S| ¢/ |0°G0L| 02 |0LE | 06 | ¥ | T1dOEH

S’y | OL'L | LGS0 | LGS0 | 9020 [ 9'¥S | L'9€ 162 |0CL|OYL|06|08|822| 82 |(9GL)| 0L LXON | 829 [ 0°'LL | 98 |OLIN |¢S| cL| 8¥6 | 0L |0LE | 06 | ¢ | NJOEH

Sy’ | 080 | 0SL°0 | 0GL°'0 | 0S€°0 | 0'LC | ¢'8L Lyl |0CL|OYL| 06 |08|822| 82 |(9GL)| 0L IXOWN | ¢2€| 0'LL | 98 |OLIN 2Ll Tv9 | 0L |0LE | 06 |2v | SH0EH | ©

88°C | 0G0 | ¢S€'0| ¢SE€0 | OVVO | LIy | 8VC 1’0z | 06 |0LL|0L|09|26L|€Z|(96G))]| 2L LXON | §2G| 0L | 0L | BN |S€| 09| ¢6L | 85 |0GC | €L | €€ | NdSCS

88°C | €€0 | LOL'O| LOL'0O | Seco|0le| LCb €0l | 06|0LL|0L|09|2Z6L| €T |(9GL)| TL LXON | €¢€| 0L | 0L | BN 09| 0¥S | 8G(0Gc | €L | €€ | S49¢S | ©

88°C | 68°0 | 6180|6180 | 6490 €€9| 009¢ Z6C [ 06|01 0L|[09|C6L|€Z|(9GL)|20L| LXON | 698|00L| 0L | 8N |S¥| L5[980L| 8G|G€Z | 0L |9€ | I4G¢H

88°C | ¢L°0 | 89970 | 8950 | 99G°0 [ 8¢S | 6'L€E 6'GZ | 06|0LL|0L|09|26L|€C|(9GL)|20L| LXON | 22L|00L| 0L | 8N |S¥| LS| 6'€6 | 8G|G€Z| 0L |9 | Td492H

88°C | /G0 | ¢S€'0| ¢SE0 | OVPO [ L'LY | 8VC L'0c [ 06|01 0L|09|26L|€2|(9GL)|20L| LXON | G2G|00L| 0L | 8N |S¥| 2G| 26L | 8G|G€Z| 0L | 9€ | N4GeH

GL'Z | L€0 | 0cc0| 0ceco| 6820 |g0e| LLL €¥l | 68| 66|09|09|€c9L|0z|(9GL)| LS LXON | G687 | 0L | ¥'G | ON |CE| 6F| €69 | GV |G6L | 6G | 8C | NJOCS

GlL'¢c| 8L°0 [ LOLO| LOLO | G20 | LGl 16 V. G8|G6|09|09|€9L|0Z|(9GL)]| LG LXOWN | §'/¢| 0L | ¥'S | 9N 67| €87 | Gv |96l | 6S | 8¢ | S40CS | ©

Gl'¢| L9°0 [ 48970 | £9G°0 | 9G¥'0 | 6’8 | €'L¢C 1'2¢ | 68| G6 |09 |09|€9L|0z|(9GL)| 1L LXON | G692 | 06 | ¥'S | OWN |OF| €5 | €46 | GV |G'Lc | €9 | 0€ | 3dOCH

GL'¢| 9%0 [ 19€°0 | 19€°0 | 69E0 | G'6E€ | 0'€EC 98l | 68| 66 |09|09(€9l|0z([(96GL)| L2 LXON | €19 06 | ¥'G | 9N |OF| €S| L'¢8 | GV |GLc | €9 | 0 | T1dOCH

G2 | OO0 | 022’0 | 0cC0| G820 | S0E| LLL €¥l | G8| G6|09|09|€9L|0z|(9GL)| L2 LXOWN | 87| 06 | ¥G | ON |0V | €S| €69 | G¥ |Gl | €9 | O€ | NJOCH

8C°L | 6L°0 | ZLL'O| LLL'O | 9€L'0O | 9'6L | G'LI €6 09| gL |Gy |09|0€EL|GL| (S) |GG | LOXYW | 2OV| 08 | ¥ | GIN |92| L | 985 | €€ |G8L | 2S | ¥Z | NdSLS

8C'L | ¢L'0 | €00 | €00 | 8900 | 8'6 LS 9v |09 | GL|S¥|09|0€L|GL| (5) |SS | LOXYN | 222| 08 | ¥'¥ | GIN L7 | 907 | €€|G8L | 2S5 |¥C |SdSLS| O

8C'L | 620 | €6¢°0| €60 | LLCO | ¥'LE| 679l L€l | 09| GL|GYy|09|0€L|GL| (G) |GG | LOXPN | 29| 08 | ¥'¥ | SN |0€| 8E| L'L8 | €€ |09L | L¥ | ¥Z | F4GIH

8C'L | €20 | 69L°0| 69L0 | ¥9L°0 | L'€C| 6°€EL €L | 09| GL|SY|09|0€L|GL| (S) |GG | LOXYPW | LZ¥F| 08 | ¥'¥ | GIN |0€|8E| 199 | €€ |09l | LV | ¥2 | 14SLH

8Z°L | 120 | ZLLO| LZLL'O | 9€L'0 [ 9'6L | G'LI €6 (09| GL|S¥|[09|0€L|GL| (3 |GG | LOXPN | 20F| 08 | ¥'¥ | GIN |0E€| 8E| 985 | €€ |09L | LV | ¥Z | NASLH

w/B B3 ‘N AW W | 00 [099-0(X98-0| U a P 4] IH|IM|[ N bl H 'O L1 | yu |ON | r| 4 1 d [\ | M| H

[SPON
ey |3oo|g | w-Ny - Juswow onels NX-peo| Buney ww-jiey ww-xo0|g ww-A|quassy

44T Nd

'NOILVINHOANI 34O H04 4VLS /INO LOVLINOD 3ISVATd ©

7J i

Il § S

le— H —=|

0N

b

|
=

(4-S)(4-H) s1qe L uoneosyoeds 99g/XO9g

D.STAF Linear Guides



08'ch| 80°G | 8579 | 8Sv'9 | 622°9 | 9°€52 | L°ZSL| 2221 |00Z|0€2|09L|0zL|08E|€S| (9L) |OPZ|STIX8N |0 LLL| 022 |ZLIN G6(GL|00Lc|Lcl{s€c|00L| 08 | I9SSH
08°Ch| 2467 | LOL'Y | LOLY | 82v v | 6°8ZL| €9LL | 26 |00Z|0€2|09L|0zL|08E|€S| (9L) |OVZ|STLX8N |0¥SL| 022 |ZLIN| G6|S2|S.[0°€6L |22L|S€2|00L| 08 | 19G5SH | ©
08¢ClL| ¢ke | ¥OEC | ¥OE'C | €0EEC | ¥'ECL| 98 8'69 |0°0Z|0°cz|09L|0ZL{08e|€S| (9L) [OFZ|SZ LXSN [09LL|0ZZ [2LIN GL[GL|0°GSL |LCL[S€C|00L| 08 | NESSH
096 | GE'€ | 64EC€ | 6LEC | 6VV' € | €€9L| V86 26, |0°2L]|0°0Z|0PL|SOL| L LE|SY| (9L) |2 |SZ LXSN [06EL|08L [OLIN 08(09|0¥LL| 68 [5°0C| 98 | 0L | ILSYH
096 | L9C| ¢ccl'c |ccle | 9€Lc|g6CL| LG8 069 |02L[00zZ|0vL|SOL| L LE|Sr| (9L) [P b2 |SeIX8N|00LL|08L |OLA|08|09[09|0SKL|6'8|S02| 98 | 0 | 189SYH |©
09'6 | 8¢'C | ¥¢S'L | ¥¢S'L | 00€C | 680L | 9'LL 085S [0ZL|ooz|ovL|{soL|LLe|Sr| (91) | ¥2|STIX8N| O'%6 | 0°8L |OLIN 09]109(0°6CL | 68 |G0C| 98 [ 0L | NGSYH
GZ'9 | ¥€'C | 98¢'C | 98¢’C | 186'L [ €GCL| 6'LL €85 |02L|0YL| 06| 08[09Z|¥e|(9GL)|[G8L| LX9N [SZzZL|0ZL | SN ¢L|0G(G€SL| G2 |08L| 0L [SS |AASEH
GZ'9 | 08°L | 96€°L | 96€°L | ¢09°L | ¥'LOL| ¥'G9 625 |0ZL|0¥L| 06| 08|092[te|(9GL)|G8L| LXIN G'C6 |0CL | 8N |2LloG[0og|G€egl|GL|08L|O0L|GS [T1DdSEH |©
G2'9 | 09°L | 260 | ¢/60 | ¢8C'L | L'L8 €¢S v'ey [ozh|ovL| 06| 08|09z|ve|(9GL)|G 8L LXIN G08|0¢CL | 8N 0G10G(SLLL| G2 |08L| 0L [SS |NESEH
Sv'y | 9€°L | 9ge’L | 9¢g€’L | Z2L'L | L798 6°¢S 62y |02L|0¥L| 06| 08]|82z|8Z|(9GL)| €L LXON | G€0L|0CL | 8B 09|0¥|G0€L| 0L |09L| 09 [ S¥ | A90EH
Sv'v | vO'L | L1280 | L2800 | §16°0 | L0L A4 G'8¢ |0ZL|0¥L| 06| 08|822[8Z|(9GL)| €L LXOIN 08.|0%CL| 8N |09[0F|[0OF|0°G0L| 0L |[09L| 09 | G¥ [ 1dOEH | ©
S’y | 160 | LGS0 | LGS0 | 9020 | 9VS 1°9¢ 1’62 |0ZL|0¥L| 06| 08]|822[8Z|(9GL)| €L LXOIN 829 |0¢L | 8N OV |0F|8¥6 | 0°L|09L| 09 [ G¥ | NAOEH
88°C | 08°0 | 6180 | 6180 | 6290 | €€9 0'9¢ z6z (06 |0LL|0Z|09|z6L|cz|(9GL)|ZHL| LXIN 698 | 06 | 9N 0G16€(980L | 8G|G¢ClL| 8y | O | A9SCH
88°C | 990 | 899°0 | 899°0 | 9990 | 8¢S 6°L€ 6'GZ |06 |0LL| 02| 09]|Z6L{cZ|(9GL)|ZTL| LXIN 2cL| 06 |9N |0G|GE|SE| 6'E6 | 8G|SCL| 8F | OF | 199CH | ©
88°C | G¥'0 | ¢S€°0 | ¢S€0 | OV¥P'O | L'Lv | 8¢ L'0z (06 [0LL|0Z|09|z6L|cz|(9GL)]|ZYL| LXIN GG | 06 | 9N Ge|Ge| ¢6L | 8G9 |G¢Cl| 8y | OV | NASCH
SL'C| V0 | LGS0 | LGS0 | 9GV'0 | 68V | €'/L¢C L'ze g8 |s6|09|09|cat|oz|(ogL)] L2 LXOIN G9.1 99 | SN 0G|1¢ce| €46 | ¥ |0¢ClL| v¥ | O | A90CH
GL'C | 9€°0 | L9€°0 | L9€°0 | 69€0 | §'6€ 0'€ec 98l [g8|s6|09|09|cat|oz|(ogL)| L2 LXOIN €19 99 | SN |0G[9cfce| 128 | G¥|0CL| ¥y | O [ 190CH | ©
GL'¢| L€0 | 0cc0o | 0cCc0 | 98¢0 | S0¢E L'/l eyl [g8|s6|09|09|cat|oz|(ogL)| L2 LXOIN g8y | 99 | GIN 9€1¢c| €69 | ¥ |0¢ClL| ¥ [ 0€ | NBOCH
8C'L | 6L°0 | ZLL'O | ZLL'O | 9€L°0 | 96l gLl €6 |09 |GL|SYy|09]|0¢cL|GL| (S) |96 | L0XPN | 0¥ | 09 | VN 9192|985 | €€| 96| ¥E | 8¢ |NASLH
w/by | By ‘W AN N 00 |099-0|X98-0| U a P4 LH]|IM N L1 H IO | | OAN|Lr| r |9 1 3 |¢ZM| M| H S
ey |yo0|g| w-NY - Juswow onels NY-peo| Buney ww-jiey ww-3o0|g ww-A|lquassy

<099 : Il <X98:79 O

d g Ng

e [ -—

(g-H) a19e] uoneoyads 09Hg/XO9d

@ D.STAF Linear Guides



E. STAF Parts & Accessories

5-1 Self-Lubricate Assembly (LS)

a. Self-Lubricate Components (Lubrication system : LS)

Self-lubricate assembly (LS) automatically spreads the lubrication oil to form the oil film all over
the rail rolling surface to lubricate the rolling elements appropriately. Different from conven-
tional lubrication loop that delivers lubrication oil to the rolling elements, the combination of
lubrication loop and self-lubricate assembly (LS) provides more reliable lubrication.

© Be sure to assemble the self-lubricate
assembly (LS) cap outward to use the fitting
correctly.

© Use lubrication oil of viscosity 100~400 to
ensure the expected lubrication effect.

© If pressure lubrication is used simultaneously,
reduce the pressure lubrication adequately.

Self-lubricate assembly
LS

End cap

b. Specification of Self-Lubricate Assembly (LS)

D: Thickness of single self-lubricate assemble (LS)
V: Volume of oil lubrication
Spec D(mm) V(cm®)
15 type 10.3 2.0
20 type 10.3 25
25 type 10.3 3.0 "
30 type 10.3 5.5 F_"]
35 type 10.7 8.5 o @ o
45 type 13.0 15.0 E
55 type 13.0 22.5
Code End Seal | Bottom Seal Top Seal | Double Seal Scraper cellriliezie
components (LS)
AA Vv Vv \
UA
SA \ \ \ Vv
DA \ \ \
ZA \ \ Vv
KA Vv Y \
EA \ \ \Y,
FA \ \ Y Vv
GA v Vv Vv \ %
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c. Self-Lubrication (LS) Performance

It has been tested and proved in lab that there was residual oil after 500km of travel if
recommended viscosity oil was applied. The self-lubricate assembly uses the same oil fitting as
the end cap. There is no need to change the oil fitting. In use, the capillary foam in the assembly
collects the excess oil.

d. Assembly Compositions

The self-lubricate assembly (LS) are composed of the following components:

Oil retaining foam x4
Enclosure cap X1
Enclosure housing X1
Bottom seal X2
Contact felt X2

e. Assembly Dimensions

Series uu UU+LS DD+LS ZZ+LS KK+LS
(UA) (DA) (ZA) (KA)

S | 406 61.2 67.2 63.0 69.4

BGX15 | N | 58.6 79.2 85.2 80.1 87.4
BGC L | 66.1 86.7 92.7 87.6 94.9
E | 81.1 101.7 107.7 102.6 109.9

S | 48.3 68.9 75.9 70.1 78.9

BGX20 'N  69.3 89.9 96.9 91.1 99.9
BGC L | 82.1 102.7 109.7 103.9 112.7
E 973 117.9 124.9 119.1 127.9

S | 54.0 74.6 82.1 76.6 84.5

BGX25 | N | 79.2 99.8 106.8 101.3 109.7
BGC L | 939 114.5 121.5 116.0 124.4
E | 108.6 129.2 136.2 130.7 139.1

S | 64.2 84.8 92.8 86.1 96.8

BGX30 ' N 9438 115.4 123.4 116.7 127.4
BGC L 105.0 125.6 133.6 126.9 137.6
E 1305 151.1 159.1 152.4 163.1

S| 755 96.9 106.9 98.2 109.5

BGX35 | N | 1115 132.9 142.9 134.2 145.5
BGC L | 1235 144.9 154.9 146.2 157.5
E | 1535 174.9 184.9 176.2 187.5

BGx45 LN | 129.0 155.0 165.0 156.5 171.0
BGC L 145.0 171.0 181.0 172.5 187.0
E  174.0 200.0 210.0 201.5 216.0

N 155 181 191.0 182.3 196.6

BGX S5 I 193 219 229.0 220.3 234.6
BGC e | 210 236 246.0 237.3 251.6
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5-2 Steel Band Assembly

a. Steel Band Purpose

The steel band covers the rail to prevent the slide from being damaged by the dust captured by
the height difference between the hole cap and the rail. The steel band consists the compo-
nents as in the figure below.

Fixture

Steel band

M3 thrust screw \

—_—

y Stopper

Stopper /(

b. Steel Band Specifications

Spec Width (mm) Thickness (mm)
15 type 10 0.3 (including adhesive)
20 type 11 0.3 (including adhesive)
25 type 13 0.3 (including adhesive)
30 type 16 0.3 (including adhesive) T
35 type 18 0.3 (including adhesive) y
45 type 27 0.3 (including adhesive) W
55 type 29 0.3 (including adhesive) !

c. Steel Band Compositions

1. Steel band box: All steel band are packed in with the same box, but each type steel band
varies in size and so are secured by paper stuff.

2, Steel band fixture: To secure the steel band accurately in the centre of the rail.

3. Stopper: To secure the steel bands extensions at both ends of the rail from falling off.

d. Cautions

Before attaching the steel band, clean up the rail surface thoroughly with detergent, and be
sure there is no more oil left on the rail.

1. Be sure there is no more stains and contamination before attaching the steel band.

2. Use steel band only in temperature 20~40°C, or the effect is not guaranteed.

3. Keep hands off the adhesive to assure the best attaching result.

4. Shelf life of steel band is 6 month.
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e. Steel Band Attaching Steps

Step 1. Step 5.

Push :> ! Steel

direction

Detaching band
f Direction Y ///
o _

/1. detach the de-bonding paper tip Rail

Step 2. Step 6. Stopper

Steel band

2 / M3 thrust screw

2.Insert the de- Stopper
bonded steel
band into the

fixture R o0 \
?6\@0’%

M3 thrust screw x 2
Stopper x 2 \3

3.Insert the de-bonded steel band
through the pilot port.

Pull the steel .
band forward -\ @ Steel band in
<;—' — carton box™ >

4.Turn the de-bonded steel
band backward through
the pilot port underneath
the roller.
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STABILIZING TRANSMISSION AS FORWARD

www.staf.com.tw

oMe Technology Co., Ltd.
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