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The flow process diagram of simulating the

Fig.1

thermal behavior of the spindle system
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Fig.2 The FE model of the main spindle
and headstock
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Fig.3 Sketch of the main spindle and

cooling system
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Fig.4 Temperature rise curve of bearings

on the main spindle
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Fig.5 The thermal deformation curve of end

plane of the main spindle
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Fig.6 The partial enlarged view of the

temperature rise of bearings
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Fig.7 The partial enlarged view of the thermal

deformation of the main spindle

5500, 3500 r/mine MEIFRARTLAFH, AXFH
0T A48 S R R T B B A B ]

A4, /ﬁ——f‘“"‘

e /4
® 30
né
b
B 25

20k

0 0.5 1 ' 1.5 2
B /h

B8 ARKEHTHRANEBANTHLE
Fig.8 Temperature rise curve of bearings in

different rotational speeds

3.2 MHRHNREEHMNEHMARENRT

AP ERTT LR, IS5 KT SRF AL
BELEMBAUHE, MEAREREMATEEK
BIFBAL. ML, BT XK717 BEEEITHMES
REENHE, HIWTERN 10 mm, BER 20
mm KB HE, 5B, MBUWE iR,

10 REWEHFARHERERN 0.14 m’/h,
KERTH0.125 m® B X RMBEFAEREBL. A
FRMXA; BRRAPEZIA; CRREIK,
M AT LA H AP (8] 32K B4 8 T L AT SR B K,
REERATHEMEMTRHE, HAHNMRH
Bk, S5E4MHE, RIXANBRARKTIES T
Ehf. B 11 ARHFRE EMATREREEHHLE,
B IRREFR; IRABGEFR. ATLUEH,

B MERHEIHMETHETEE
Fig.9 Sketch of the main spindle and headstock

after improving the structure
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Fig.10 Temperature rise curve of bearings after

improving the structure

0.14

0.12 ]

Py
0.10 / /

0.08
umy/
0.04

(

EWRCRE#HELR /mm

0.02

0

0 10 20 30 40 5 60
B /h

11 MHRTEEMATR LA LR
Fig.11 Comparison of thermal deformation
curve of the main spindle of original

and new structure



88 FEIERF

L

4 ##

EABRBEGRREMAENERTER, 4
W XK717 BEGER EM ARG W RS, TLBE
PTF4ie:

1) SEREEKMEN R ERH#TRH, KB
AEASBRIEFEEN, X FHTKEFERMT
B, BEEREEENEKRREANR, ikAER
KA AT .

2) BEHEKAEFHM T, ERBEESRK
BB B AT B, AT LA 3R A AR T i TR R
FEHR, BARERRATERRONE, XX
MIRAEHEEFE,

3) EXMMEMNZABMCEMAHNE, 7
DAIR B 8 R G0 AR

(1]

(2]

%% X
Kim Sun-Min, Lee Kang-Jae, Lee Sun-Kyu. Effect of
bearing support structure on the high-speed spindle bearing
compliance[]]. International Journal of Machine Tools .and
Manufacture, 2002, 42(3): 365~373
Moriwaki, Toshimichi, Shamoto. Analysis of thermal
deformation of an ultraprecision air spindle system [J].
CIRP Annals - Manufacturing Technology, 1998, 47:
315~319
Choi Jin-Kyung, Lee Dai-Gil. Thermal characteristics
of the spindle bearing system with a gear located on the
bearing span [J]. International Journal of Machine
Tools and Manufacture, 1998, 38: 1017 ~1031
BXNA. ERMMARSEEEREMS I EERR
W BEFE (D], HUM - ¥ 7L K ,2001
EeAE, HEF, FER, 2 F. ANSYSEERE
GERBAFED PRI ]]. M Tk K¥¥4R,
2004, 32(3):255~259

Thermal Characteristics of the Main Spindle With
Cooling System on the XK717 CNC Milling Machine

Wang Jinsheng, Hu Rufu, Wu Xiuhai
( Taizhou Vocational and Technical College, Taizhou , Zhejiang 318000, China)

[Abstract] The main spindle system is a key part on the machine tools. The quality of thermal behavior

influences the machining accuracy of machine tools directly. In this paper, thermal characteristics of spindle

system on the XK717 CNC milling machine are analyzed by combining finite element method with cooling model

between spindle system and water tank. Effect rule to thermal characteristics of the main spindle system are

obtained. The cooling jacket on the main spindle is improved by the results. This research provides the

theoretical fundamentals for optimization design of CNC milling machine.
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