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Development of a High-speed Line Center using Linear Motor Feed System

Y. J. Back, S. Heo, H. M. Moon(Sung Kwang Electric & Machine Ltd.), D. B. Choi(KIMM)

ABSTRACT

The recent machine tools are requested so high-quality processing and productivity increasing. Therefore, it is so
necessary to develop technology for high-speed and high-precision. This thesis touches on the development of high speed and
intellectual line center. At first, the line center is necessary that strong structure, compact structure and light weight design for
high-speed processing and transfer. So, it is necessary that examination of new materials and structures for light-weight and
control devices for precision processing. So, it is going to make mention of the process of 1st model production for the
above-mentioned based on test model production and evaluation.

Key Words : Line center (2}2] AlE]), Linear motor (2]1¢] 2E), Structural design (7% A A)), ATC (Automatic
tool changer; A5 & 7il¥7]), Magnetic bearing spindle (}7] H|o]& F %)

1. M8 B AT o aFd F5H £ Ue

il AEE Mgt HA Al AlolE E

tgstE AFAALEE EHA 7] AA e] (Cycle time)o] 23 1% E, ALY 7lFo] 7153
HEo] 2AY NAFNE vFET FFZ74A, AFA, o 4yt Ald dESY Eday 2Rlolx: 4o

AAFY 5 76 AZYANE 04, 0B, 24 JFeRES stk aoime W84 fd4 2
Y, 2580 875D Qok £, AFA L A4 AL, AFHS 1AW B AY FEES AA
A AAFHAAE Tre FHe 2= 480 4ok

g YASE AAolA shte) Fo) ATC & FH

1 EdL(Transter) o] HAgste] FABY B ATE 4QALRAA FRIE 2% R
9 Mg AL BE n4 2AE A O & 59 ABNAR AL 97 8 A3 AL ¢ 2
7 gAY Qo olAe LT FAAE AR 2E A% @A AHY AL A2 L24 d
Hogz F7h #H0l gom DAt Nxadol JlE  Eol oo} 3 3 UEd] s4d WEE FHOE A
o Edzd BRldAe] £F FEE Holk 1o &g

Bl g ANYE aTsn doh wehd, 1% LA dEdE B 23F 948 498 Ad
723 1% olgol A5® 1Y, 2FL AU =do Fa Y AF 2 28 71Ee AT

{

AE o] o] AlF3] 87En Y. A2 204 F% HA7t 20,000pm 8 HR1 AEE AAEA
WA Y F(Mechanism)S o] 4% 21% A%y 2 % 2 2 dxde 1 X dxo AARE AgEdL
A El(Line center)oll wid FAHo] Folx|HA] Azstn, n& FHA HA @Z P59 U4F

r
)

R
»
.

1E3E 4% 71E T2ES JMEVEE T A s AdF 4 #d AE AzFE A%t N e &
28 o] g A7t AP gl BHsln AFgEddA d& V&g ngor gl

2hQl des 1E 187 A9 Eday gl AE AAEL 4A8ADS 34 dEd = Aded
oA wEste §d 2HQ(Flexible line) FA317] & 7Es g 4 M AEte ngsigied g
A A 714 & = Ak vol e E 3 2kl A AlAES Azl

_26_



2. 2t MEf AE 24 (Ball serew &)

2.1 A" 2de 74

12 o] HAIE Al 2ES 23 dxo A
33tk Fig. 1 2 Al 299 7ASE Yebd A
o[t} Fig. 2 & Z£HFQ HUAEHE B Rolth
F9 FEREL Y IHAH GEE A gHd
(Ductile) FE=Z AFAH oA, olgAT & 23F
(Ball Screw)ell 2]3 olg®ETh olFAE 1G,
45m/min (60m/min)e] £E& 23 glov FF 3
A= 24,000pm o|th FRES FQ ERozE
FZEY ARFHHANA Y, Zaxis THA} &t
ol= wWolmE Frtgo] shestR, olFA(Y, Z-
axis) A TR 3l 4 W FEo] HEE sloj=
g Axstn ¥ o= I A (Pitching), L&Y
(Yawing), E%(Rolling) 59 2xE AA o9 +
ZE 9% oA & F U= FEE TAHFU
z-]_g_kl FA L 98 o)z At siAe Eg 5%
ZA **ﬂ)o}“t} 3 X & &gol= 9o v &
AP E(Cradle)E ¥ IHE <o Z = F(Quill)&
A 74 gozA ERAW #HA FAANA FF
o]%o) HEE 3Gtk 2H2E FEI|I} opd
A AZFUYS A dx B o= YA

22 A 2dof s oF

@A, APREE 550 o] i £
&8 JMAl: Qe Table 1 oA YERAR SO X,
Y Fol Brtse %ol & BAR 4 FFEAY
(3% 100m/min, 7145 1G o4 n4& 73
71 A o Fol Arh wekx nE o)FE {9
o] ZEHE Fae oA FxIt AEHE 7t
A dvh oy gvel 2E AN&REE HH 7
dat=dl oA SHeor & ZAFEl Utk Al
24 zdol ¥§ stsd FHE /M gue] xEst
83 A ke AdelA #HRJAME Y 1&g 9
e A% F=4AZ dasid AFs 7=
HAE AdME F /HA HEez 2% F Qe
dl, 3 EFALAE o] &3 LA HFgelh F

AzE AZe A Tz 478 AEY & Arh

gy, A Ao, ¢ R nin|, Az
HEYS F0 59 A ALEE nystoof ata,
A A s gdol B Y Ed nEy
T o Hud Rt 2 X 59 3, #
e 8ol 45 BoZ 70%0l4e ARHE oF
7 gkod Aeo] Brbed AHelth zelpz £
AT FHAe FmxsAe] ErHEitin wadch
ubebA], AAE A Zol] oJAE Table 2 3 Zo] Ab

Fg WS WaAHA.

Fig. 2 Test model of Line Center in assembly

Table 1 Load weight of 3 axis structure

Item X-axis(Kg) | Y-axis(Kg) | Z-axis(Kg)

Quill 600 600 600
Cradle 600 600 -

Ball ren3EA) | 150 50 50
Column 2,600 - -
Servo motor 150 50 -
Spindle 175 175 175

Etc. 250 150 100

Load Weight(Kg) 4,525 1,655 955
Feed rate(m/min) 45 50 60
Acceleration 1 1 1

Table 2 Change of specifications for line center

Item Test model 1st model

Stroke 630x 630x 500 | 500x 500x 400
Tool Holder HSK63E HSK40E
Spindle peak

Power 29Kw 15Kw
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Fig. 4 Working table for st line center model
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Fig. 5 X-axis feeding system of 1st Line Center
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Fig. 7 ATC of Line Center.
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Fig. 8 Stiffness and Load weight of 1st line center

Table 3 Load weight of 1st model

Item X-axis(Kg) | Y-axis(Kg) | Z-axis(Kg)
Quill 125 125 125
Cradle 280 280 -

LM guide(10EA)

Linear motor(6EA) 252 136 67
Column 700 - -
Spindle 23 23 23

Etc. 50 25 10
Load Weight(Kg) 1,430 589 225

Table 4 Characteristics of Linear motor

293 x5 Y & z &
v 2t uk T T3 | T4
A& E[ms] - 3 4 4
A o 3= 2 £ 9 9 [ms) 1.2 2.2 2.2
A& 38N 7000 2400 | 1200
)32 [N] 15500 | 6000 | 3000
7] & < 8N} 45000 | 18000 | 9000
Coil Slide A}5[kg] 48 23 12

Table 3 & 2o} 287t gzd 29 dEel
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Fig. 9 The check lists of maker for line center
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Fig. 10 Main bed for Ist line center

Fig. 12 Column for 1st line center



Fig. 14 Quill for 1st line center
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Fig. 17 Linear motor set(Z) for 1st line center
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