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Feeding Characteristics of Ball Guide in High Speed Spindle's
Bearing Preload Units
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Abstract

Key Words :

The Bearing preload units are used for stable rotational movements of high speed spindles. The feeding mechanism of
the preload unit is important to prevent overheat of bearings and to keep constant bearing load under thermal deformation
of spindle unit. In this study, ball slide guide and ball bush as feeding mechanism of preload unit are selected. The maximum
static friction force, radial stiffness and damping ratio of ball slide guide with ball load, ball number and ball size are
widely investigated. In conclusion, the surface of ball slide guide must be heat treated to reduce static friction force. The

number and size of ball are increased to control sensitive bearing preload force.

Spindle bearing(5>2 | }3]), Bearing preload unit(s]o]2) of|o}Akx]), Ball guide(E 7}0] =), Feeding characteristics(0]4:
£4J), Stiffness and damping of preload unit( Q2] 2] 7443} 744)), Bearing friction(W|o]s) mF2h
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Fig. 1 High speed spindle system with bearing preload unit™
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Fig. 4 Experimental set up for minimum preload measurement
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Fig. 5 Element of ball guide assembly
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Table 1 Experimental parameter for ball guide movement
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Fig. 9 Static stiffness and damping ratio with ball load
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Fig. 11 Static stiffness and damping ratio with ball size

5. 8 24K olrERlol TOM Sy

T4 F20l4 B g SetolS dePgHE Ade) 9
A T AR 202 AT A Al

F59 w7kt BE AU o] oPg3lE 454 Ball BushS
:rLUHO}OZ‘ ARgEth 1A Fig. 129} Zo] STk wlojg o] 9]
ol ARG ZojdS YA B HHE AA5H @,
Hjoj g of o gh2 TR wWojg o] Q&S of7 /o] Axmygo
2 "olA oF 600N Ak dfjeto] AejnE gty & BHo] A
uhd 542 2R A FH2AE W3tA7)7] o

Z =
T

689

He 22 Fig. 130 verd
= E’iﬁ}% # °‘7ﬂ Fig. 14 91
74°1W M sad A2 A

o2 o
2 o
2o U
jui)
o

oo S

ok
rlr

=2

>
)

2
o
o

o

1w ok
e Jo
£ 3
= e 2
i
do

g
)

o
—|r1
ot |
ﬂJE
_o'L
= rEa
2=
1o
o,
rlo
il
o,
)
or Ht
s

e

o, oX

= o

g
Ze 93 Yo FPFOR 485t

e
o
2

Fig. 13 Commercial ball bushs for preload unit



Fig. 14 Experimental set up for ball bush friction
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Fig. 15 Friction force with negative clearance
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Fig. 18 Force response using impulse hammer
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