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Structure Modeling of Machine Tools and Internet-based Implementation

Dongphyo Hong, Yoonho Seo, Insoo Kim(Industrial Systems and Info. Eng., Korea Univ.),
Gyubong Lee(KITECH), Dongmok Sheen(Trans. System Eng., Univ. of Ulsan)

ABSTRACT

Reconfigurability of machine tools is one; of the critical factors to realize the responsive manufacturing systems

to satisfy the mass-customization production. This paper presents the methods to model and simulate the machine

tools on Internet in response to change in the machining requirements. Specifically, a set of module combination rules

and a modeling method of the structure of machine tools using connectivity graph are developed. In response to the

user requirements, kinematic relations and structures of machine tools can be derived using the module combination

rules and connectivity graph relationships. Internet-based simulator of machine tools is implemented and presented.

The developed machine tool simulator can be used to verify the structure of machine tools derived from the user

requirements.
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Fig. 1 The element of Structural Modelling
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Table 1 User Requirements and Processes
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Fig. 2 The element of Structural Module
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N5as R
2g3 EESH | ¥FFF | 28FF | A7 | ARG | AR | HE9Y | WZFY | 2=
Wall-type column Column e L (3, 3, 10)| Block j st s2, s4 (IR 0. 0, 0)
Swivel Slide Slide S HAHEE (3.3, | Cylinder Ng s3, s4 gL | (0, 0, 0)

787



2% 2% w2l wel 4dg dFadzas ¢ ®Este »= AFA By T AFE BAE
Ao dedel F2E §38 4+ Yok B dehle oz Yyoz TAY WA T9zol
B0}, 20, -is2. OTD—>(I. si/sd, OTDH—=(2, s3/-, vl ¢id JYZola BEL 94# ofpFd] o
oTh o 947 BAE Wel OT19) Spindle % T Qe A w85 £ ofFo) AZAs|] A= T
s1o] W9l OTIY Head 2 si®is} ¥#slol Q& wus Awsol Aok 2 wge ddadzel
2, £ 49 0TI Head BE9 W s47} Shde ¢ 9l wiol F45o] gov], AY wEo Fzl

BPe W & Yk EY 2L =z ¥ wE
of dgg 7k Fig. 63 Fe] ATC To -7}
ZA 2 RE 2E0 F7, 44E T F U
wd 42 adzE Jeds A% 724 4 =
E(E F2EE) 3¥d 2EY FHEYE, HE 4
A % 7)81EA ARE o433y FAUA 7z
o] #A &do] 75t AF Sol, Fig. 59 A4
ag=e oA F Jde FA7IA 4L Fig 6
_/]\_
Fig. 5 Connectivity Graph
Fig. 4 Definition of 4 orientations )
§ Head

Table 3 Example of Module Combination Rules TZ coumn I
ws| =59 28 =8 74 >

0 | Spindle | (0, -/s2, OT)—(1, sl/-, OT1) T

(1, -/s4, OTH—(2, s3/-, OT1) = -~
. Head | (s “/s4, OTD>(3, s3/-, OT1)
(1, -/s4, OTD—(6, s3/-, OT1)
(1, -/s4, OTH)—(7, $3/-, OT1) . ‘
5 | sige | @ st OT2)—(d, sif-, OTIy Fig. 6 Machire ol sinctue dived ffom Fe 5
(2, -/s4, OT1)—(9, s3/-, OT1)

5 Swivel | (3, -/s4, OTIY>(2, s3/-, OT1) 2.5 Kinematic 24 §%

Slide | (3, -/s4, OTH)=(7, s3/-, OTD) LE 71%0l A TAAE A4 A F

4 | Column 8’ :ﬁzi’ 8“;:5% 2;;:’ SR; zt g 3™ (Homogenecous Transformation Matrix,

- L HTM)E o] &3t} x, y, 258 ote) x, v, w¥F

T o AN $FL Ty, Tvp, Lo, X, y, 258 T2

13 w&&ﬁGULJMJ””ﬂRg“O“) 2 oa,f,vE W89 338 &5 R, Rip RY
14 | Cross.Bar | (14 /54, OTDH™(9, s3/-, OT1) y = ZhZE JERITh ekl

(14, /s4, OT4)—(13, sl/-, OT1) 7t YoM WFE £F Ve e TEERE

o] sejulel & 9v]sle], Table 40 f.2F5]o] Atk

2.4 AT
Fig. 5o 3@ ule} o] dATYE

rir

TER

788



Table 4 Types of HTM
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Fig. 10 Result of Modelling
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