AUTOMATION TECHNOLOGY

& Contact factor (fc)
Load biasing. attributed to mounting errors and multiple beanng assemblies can be accounted
for by weing the coefficient in table 4.1 .

Table 41 Contact factor
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® Ioad factor (fiw)

The loads acting on the linear units include pavioad. inertial effects during acceleration and
deceleration as well as moment loads All of these factors are ditficult to assess and are
further complicated by the potential presence of shocls and wibrations. A more practical
solution uwolves the use of the coefficients in table 4.2 |

Tokle 42 Contact factor
Operating condtions i
Loy speed operolion: (<15 mimin) without shocks | 1.15
hedurm speed opeafion (S0m/min) without shocks | 15-2
Hgh speed operotions [ =e0mimin] with shoc ks 2-35

5. Static safety factor

For applications with a high requirement for accwacy and smooth ruwuung, the static safety
factor fs should be higher than the walues shown in table 51 to prevent permanent
deformation at the contact points.

co
s =g

fo =static safety factor
Fo = =tatic equivalent load (1T
Co = static load rating (1T}

Takle £.1 Static safety factor

Operaling condfiors g
Shafts subjected to small deflections and low shocks 1+2
Elastic deflection can cress load the units 24
System subjected to shock & vibration 3+
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Table 31
Shaft Housing
Dirmensional seriss Maormal opsrafing Operation Mormnal operating Operafion
cleaance without clearance clearance without clearance
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33 Installation

Some cleanliness precautions should be talen before assembling miko Linear Bearings i
their housing=s. Laclk of cleanliness could lead to reduction of the bearing life. The installation
of the units is not particularly difficult though precaution should be observed to aveid
potential damages to the wit Direct pressing onto the cage refaining rings should be
avoided A suitable tool should be used (Fig. 2) to provide presswe on the rim of the outer
ring. Qnce the bearing i mounted in the housing. the assembled unit should be installed onto
the shatt paving attention not to score the shaft or to pop the balls from the bearing. "When
twwo shafts assemblies are assembled in a parallel assembly. the parallelizm between the
shafts should be checked to inswe smooth running. The mounting examples shown in Fig. 3
throuwgh 7 should be used as gudelines to design and =elect the suitable bearings and
support Lits.

4 Load ratings

Trynamic load rating C

The dynamic load rating C i= a load of constant magnitude under which 9N% of a statistically
significant number of apparently identical bearings would reach a theoretical life of &N km
without the apparent appearance of metal fatigue.

Static load rating Co
The static load rating Co is defined as the load that woud cause a permanent deformation
equal to L/10.000 of the ball diameter at the most stressed contact point

4.1 Life of a Linear Reciculating Ball Bearing

Repeated =stresses onto the contact swfaces could lead to material fatigue. Thi= will lead to
the appearance of swiface pitting. The life of the wut 1= defined as the duation before the
appearance of pitting.
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4.1.1 Rated life(L)

The rated life Lis the total trawvelled distance which 90% of a statistically significant number
of apparently identical bearings would reach wder the =ame operating conditions without the

apparent appearance of metal fatigue.

C 8
L=0(F)r 60 )

L = rated life [lm]
C = dynamic load ratings [11]
F = equivalent dynamic load [11]

Mhen a syvstem is subjected to aload equal to the dynamic load rating C the resulting life
equal the rated life (6N lmm) The theoretical life of a linear bearing i= affected by the load
and by the operating conditions ( temperatuwe, wibration shocks load distibution ete. )

In such cases the theoretical life i= caleulated with the help of equation 2.

fH. iT.ic. C 3
L =1 Fa.F FI 1 AP
L = Rated life[lam]
C = Dynamic load rating [17]
F = Equivalent dynamic load [11]
fh = Hardiness factor (see fig. 8)
ft = Temperatwe factor (see fig 9)
tc = Contact coefficient (see table 4)
tw = Load factor (see table £

420

The following equation (2allows the conversion of the
rated life w1 howrs.

L10 3 (2
Ly = (i) o

Ly =rated life [hows]

L=z = stroke length [m]

L =ratedlife [lam]

n1 = operating frequency [strokes/min]

# Hardness factor (fH)

The load ratings for the linear bearing are calculated
with the raceway hardness equal or higher than 68
HEC. "hen the raceway hardness is reduced. the load
rating of the bearing is al=o redured and mustbe
corrected using the the accompanying chart (Fig 8).

® Temperatuwe factor (fT)

When a linear bearilg operates at temperatures in
excess of 100 deg. T its hardness is affected and son
is its ability to carry load The load rating can be
corrected by using the accompanying chart (Fig @)
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