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Structure Design for A high-speed and Intellectual Line Center

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

ABSTRACT

The recent machine tools arc 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 base on test model production and evaluation.
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Fig. 1 Test model design of line center
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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 sren(GEA) | 1% 0 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 Specifications of available linear motor

Peak Speed | Speed
ec. Continuous | (m/s) | (m/s)
Mode | force
(N) force (N} | {(no | (peak
Maker force) | force)
ANORAD LXB-S-6 |10455 5,327 3.0 0.7
LXDLV-S-61 20,682 11,117 3.0 0.7
LFC-S 12,955 4,961 23 04
3,510 1.110 5.
NORMAG BLH 7,030 2230 o
KOLLMORGEN |1C22-100A2| 2,000 1,179 3.0
1C33-100A3 | 3,000 1,767 1.8 -
THK HRS1300 300 1.67
NSK PM 2,200 1,100 1.0
SIEMENSE 1FN3 20,700 8,100 4.2 1.9
INDRAMAT LSF 240 20,200 7,900 4 -
FANUC 15000C 15,500 7,000 0.7
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Table 3 Change of specifications for line center
Item Test model 1st model
Stroke 630x 630x 500 | 500x 500x 400
Tool Holder HSK63E HSK40E
Spindle peak 20K w 15Kw
Power
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Fig. 3 Lay-out of 1st model for line center

Fig. 3 & AlAE 29l Alge FAHEE Bl A
ot Aldmdale del wjd AW (Back Column)
TERR Z ¥ S Ao, X F K
s oA ngrt JhestEE dA st
g AR d5 F4E A8 A 2& vHs
g 2HA sled 1,700mm ojulell A A AISHETE EE
Agrds FUSHA X & Sdol= Ao Y % 3
EH = (Cradle)yS B8 Zz & F(Quil)E M % %3

2 gtz Edan s 4% o F
o]%& #A sz, "HolEwel Fast sbE o}iﬁ
AAQ KL wid ZP ) 2
e A ?*i*ﬂ d3e FESl fREEA, F

AE 29 4 U=

& FAY Fdede 1L 3
RN

Fig. 4 © X & o|$AY FALEA, 29 8
gzl wjm Ao LM lol= ¥ Euo] ZHE
AAsle® AAstn, e RHE F7) AoiH
L& AAsch

Fig. 5¥ Y3 Z %9 o]FAd Uizt FHAER
A, A1A] Y F9 73 v 7o) oy Wi s
Afololl, Z &9 HE-= AWE FHI F Ajold &
Yol REE “}Tﬁ’_ﬂ] Aarste] AEol Aiis e
Fx2 AAEA. £3, X F3 vz EY
Zjuio] TE(Twin linear moton)E T4 5l E 73
(Unbalance)oll = tiB]E5 ujx18tgch 53], Y &2
e Hol 7HF FE o4 e W AL drst
E5 LM 7tol=e] v E A FAeAM A w3

stef dA A

oft,

qe 78 722 4

ped

Fig. B The feeding system of Y, Z-axis
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Fig. 6 Counter balancing system of Y-axis
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Table 4 Load weight of 1st model

1. M. Yoshimura, "Design Optimization of Machine tool

Item X-axis(Kg) | Y-axis(Kg) | Z-axis(Kg) ) ) ) )
Quil py" s 733 Dynamics Based on an Explanation of Relationships
Cradle 380 380 N between Characteristics(1st Report)”, JSPE, Vol. 53,
LM guide(10EA) \os 56 - No. 4, Pp. 601-606, 19871 .
Linear motor(6EA) 2. M. Yoshimura, Y. Takeuchi, K. Hitomi, " 1§ BEMURSE
Column 700 . . O B I B i AT T KB B SUIB(C ),
Spindle 23 23 23 50 4%, 459, pp. 2210-2218, 1984
Etc. 50 25 10 3TN M 4 f, 1 da 7], 4A
Load Weight(Kg) 1,430 589 225 AA A3 6HEE, pp. 111-115. 2000.
Feed rate(rvmin) 80 80 100
Acceleration 1.5 1.5 1.5
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