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A Study on the Thermal Characteristics of Spindle for the Spinning Machine

D. S. Jeong(Mech. Eng. Dept.,, CNU), S. T. Kim(Mech. Eng. Dept., CNU), D. B. Choi(KIMM),
S. B. Ye(Geo Baek Mechanics Co., Ltd), S. S. Seol(Geo Baek Mechanics Co., Ltd)

ABSTRACT

Spinning process is a chipless metal forming method for axis-symmetric parts, which is more economical, efficient
and versatile method for producing parts than other sheet metal forming process such as stamping or deep drawing.
The large-sized spindle for spinning machine is the equipment to form a high-pressure vessel into the demanded
shape. The important problem in the spindle system for spinning machines is to reduce and minimize the thermal
effect by motor and bearings. In this study, the effect of heat generation of bearings for the large-sized Spindle is
considered. Temperature distribution and thermal displacement of the spindle system for spinning machine can be
analyzed by using the finite element method. The numerical results are compared with the measured data. The results
show that temperature distribution and thermal displacement can be reasonably estimated by using the finite element

method and the three dimensional model.
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7IHE ol g3t FH 2EEY W AWy 4 S Table 1 Specification of the experimental equipments
FYFo RN HIAFFAY] 545 vl 4 Item Specification
A gt the spindle for
. the spinning machine
2. AlH Spindle (Geo pBaek gMechanics
Co., Ltd)
21 8 Z=&EAHe Tx Spindle.speed max 1,000rpm
FEAE T3 oRel FaE velz v _Cealg | JO00L, 202 TOR, WU
=z mo S wE e Addg MEe] o)A earing lubrication Oil bath
_ - . B ~ Thermocouple T type
TedAY. F5I MEEY FEFE AW 9l Displacement sensor Gap sensor
o] deteli= WAool 3007 e ZEHE &M Data acquisition device Hp/Agilent 34970A
of® 270E wiA|akar Fkel= o] 24091
5 ZYudY Ul A¥EE 2 2E 58 Ho] ZZzo ex=A Hod= AU AuE 5o
g 20E ik E2UA2 2 U (oil bath) &2 2@, @)l T, Fur 59246, @) T, 3
A AEsigion AulEadd A ARE 29 9o FNRE(@)F, REH@) wHe AAU)
d eAg Od F5S AT Fig 18 84 (@), F%e) FR(@)0] 22 4, 3 ol e
49l o FHA ] Tl AAdE FHe mWd AANAT FFH Aoy
@)°] emE WS A9 enAn SAsg
HAAAAE F50 Aol x -y - 259 WS
SAsem  F5° £x=E  600rpm,  800rpm,
1,000rpm o2 F7F A7HA FEo] L% 9 W
o) wake Hgakgint
3. TXR|olA
31 FEAS =AY
& FFAY F59 ol we dlojy T4
S ute] SxEE 9 dRE S 6] 9k
T3} gFo] abstste] RElES &gl
Fig. 1 Schematic diagram of the spindle system FEAE dF, FERAoE FH thHolr] wE
for the spinning machine o] 12 RAgE 3u FE=A9 88 I
¢, - SR 2ESTES AsfsiAy dest
22 MY Fx A U¥ ahoith 1P ol W= mEYS Alsta
ATl ARgE gule AL Table 190 B Ao FARAL FolHAXL FEHAS FAHNE 74
o Fig. 2 A9 A 79 AmAbxlelH, 55l REE e 2xoEAe] glu dAsa
HFAE dddieh W A AsE dEZE A 7} &gtk
dlolel 85 FA e FaIA BHE A 4wk

Fig. 3 FEM. model of the spindle system
Fig.2 Photograph of the experimental setup for the spinning machine
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Fig. 3ol A<= o] el Abell oJair AEd 5
Aol fraands tehln Qo mue) 45
Wl ME(m) R 2 SUse] AEa SA5 ®
A5 3lgth. B2 A= Thermal-Solid702] 32+
228 AHEEE, 240 FE 2013803, dH 9
T 34,2220|H
32 HojY HE =M

WG FEol Aol oy o) e wojy P u
el Arlel o@ ahF Fvid wRlEs f8e)
AT, P sdsel ARHE SEF] Y Eol
2 mdER TREC 8 Bl muEs 94
erhE EHES ()3 @A osiA ArtE
Table 2= Hlol®g P20 wE AFE G 3o
q_6-7

Mloa,d :flpl dm [N ° mm] (1)

o] 7] A,

fi IR P2 sl o8 AAEE A
Py 1 3k [N]
dm : ‘T’qi] X]%‘ [mm]

My =107 fy(v - n)*’dy, [N - mm]

(at 1+ n>2000)
=160x107"- f, - d [N-mm]
(at v+ n <2000) 2)

o] 7] A,

dy @ IAAAE [mm]
Jo o wlel=® 22k &-2H0il Bath)ell & A4
n : 3 AF [rpm]
D% AAASE [mm®/s]
Table 2 Factors depending on bearing type
Angular S Thrust
Cylindrical .
contact. ball roller bearing spherlca!
bearing roller bearing

Ji | 0.001(Po/Co)°* 0.0002 0.00023

Jo 3.3 5 25

o714 1 Py : AETE BT

Co: 444 o3&

% wAFe A@E)olA e Lo] 77te] wrlEY]

ol Feo] A5 wake] AteTh
o7 - .
Qtutal - [Mluad+ Mmsc} ﬂéo n X 10 ? [W] (3)
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4. Z3n Y DE

F59] AT BE FH 229 9 S
4 AEE s, REY Edy 9 viEd S
A g o]y -9l sFstE Fitol v ¥
Az HE35to] sAFFAY Azt e 2%
ol AW E ek
41 FRo| ™o WE sy ¥ A ZAnf

Fig. 4= F%9 3 d47} 1,000rpmel A o] £k
3 A A Tolrh, Mk sk o vlE] 3709 &
2] Hlojg o] s WHo] dojit= FHHE Sh-A -
of Hu £x BE7} vehdd,

Fig. 4 Temperature distribution at 1,000rpm

Fig. 5 Thermal displacement at 1,000rpm
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Fig. 6(a) Temperature of the front housing according to
the spindle speed
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Fig. 6(b) Temperature of the rear housing according to
the spindle speed
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Fig. 7 Displacement of the spindle according to
the spindle speed
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Fig. 8 Max. Temperature increment of the front and
rear housing according to the spindle speed
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