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A Study on the Cooling Characteristics of Cooling-Jacket
in High-Speed Spindle according to the Flow Rate

A4 ELd dgd), AdFdCGHdd), AAE5(KIMM), a3 (dSFFY9)
Tae-Won Kim, Soo-Tae Kim, Dae-Bong Choi, Tae-Hyong Kim

ABSTRACT

Cooling characteristics of cooling jacket for
spindle system with built-in motor are studied.
For the analysis, three dimensional model for
the cooling jacket is built by using finite
volume method. The three dimensional model
includes the estimation on the amount of heat
generation of bearing and built-in motor and
the thermal characteristic values such as heat
flux on the boundary.

Numerical results show that flow rate are
important factors for cooling characteristics of
cooling jacket.
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Table 1 Under-relaxation factor
Turbulent | Turbulent
Pressure [Momentum| kinetic dissipation
energy rate
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Fig. 1 Model of the spindle system
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Fig. 2 Schematic diagram of system
in analysis
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Fig. 3 Schematic diagram
of cooling jacket

YA AL 319 g7 PLF oz HAH
At WzZrAe] i@ AAS JMFEE Fig. 390
AAsR. WA fF2E shue Be=
FA48 Aol olyx, A Gl YHeoz2 &
g1 1 98 Aojdoz ¥ e FeolH 3
ZtAAe] YAy HEAA REY HAFo=F
B dE7R 9 A YA wAEE R, ¥
Ao g P& L, 9E YHE b, £l
a 281 @ YEY YN ZUgez o
gE FANARY AQY HXE PR 33U

. do

Y dAA FE2A A 3
(b) 10mm, AZ(a) 5mm9 AZe F2 dHE
7EA e 1A d3(R)©] 93.5mmeolx H X2 Aol
(P)= 20mm °]t}.

4. AA=A
F2ARNY Zdo] 88 WFe el Y
28 Table 39 UelUglen &xo&Ao] qlo]
Qgsrhn FF P
Table 1 Properties of cooling oil

Density Viscosity co};gﬁggﬁw Specific heat
okg/mD) | pkg/m s) | kW/m kK | Collkg k)
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Table 2 Initial and boundary condition

Typel | TypeZ | Type3 | Typed

Rotational
speed 10000 | 20000 | 10000 | 20000
(rpm)

Flow rate
(2 /min) 10 15 10 15

Inlet
temperature 20 20 20 20
(C)

= Constant _
tem;zgcr?ture 31 30 27 26.5

Natural
convection
heat transfer 5 5 5 5
Coefficients

(Ww/m'K)

Outlet
presstre 0 0 0 0
(Pa gage)
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Fig. 4 Boundary condition of cooling jacket
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Fig. 5 Temperature differences of inlet
and outlet
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Fig. 6 Heat transfer coefficients at wall
of cooling-jacket
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