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Generation of Freeform Surface using Measured Data

on the Machine Tool

OJHIE", FAE(FLN distY JALAGY), F4F(FFD AT EY)
S. B. Lee’, K. D. Kim(Han Yang Univ. Graduate School), S. C. Chung(Han Yang Univ.)

Abstract : The assessment of machined surface is
difficult because the freeform surface mmst be
evaluated by surface faimess as well as dimensional
accuracy. In this paper, the methodology of freeform
surface generation wusing measured data on the
machine tool is presented. The reliability of
measured points data is obtained by measuring error
compensation. The compensated data are formulated
through Non-uniform B-spline surface modeling. In
order to improve the surface faimess, the generated
model is smoothened by parameterization. The validity
and uscfulness of the proposed method are examined
through computer simulation and experiments on the
machine tool.

1. A&

CAD/CAM Al2®i3} 153 Aduje) BRFgo&
AfEde A4 2 shgo] REsiHm o, o
of ¥hall AfIHe 3 L A= B I}
APH 3 QS x E7stm uigd PHolr) o]
B IYe 9 #Hot A FdEse Id H3E
S(surface faimess)E EAo Zeisior 37 gE
ojt},

I 2 2 AAl B N AF=E

P2 NC BRI AN AHITvie) EA
o9& B-splineCZ EUYPd ZAHY whER AN
283k Suh 59e Twg Aoz Il
R AL w38y 2YE 2HHHE oA
9} Bezier o2 mdygsgrl v} FH9
Hywo digt unert vbjely ows 2dn
Bezier 2 d-& H§3fo} & AWE wEs FEE
A ®3tglch. Aoyama 5 Zwe) HYEF 1
Hatx] 23 A JIH AME Bezier2 2PY3m
E4 8 J(feature) & FE3= LHE Atsidc)
Bezier 382 T Fe] 2AHS £33 d&5qH0

2 2dysty] A HX(pach) FAY 2HHE
zatgol @tk Lot 59 C° 4 9) Bspline =
He] HYEE g od f5stn HAgANN
o] ield T ZAM(surface approximation)E A
oratsict, ey ZE3U-E Hrksly) YsiME
2498 Fdo] ZHYolHE Auo} g Iy
9] XFAAT o FAGs o)gp o] 7t
He 9 Hute vge FHdoldEs %

al
ha

0
1u
g
o
et
fo
>
§.
2
)

2
_o‘l«‘
fd

ANxe 7HFAHY EE o=
Hrte7] &l NC F37)1 A9 A dely
g =9 HJE5 g 198 Bsplinees 2dysc}
ZZdelde HNIAxE FAINA AMHexs} T2
Heate] BRI By o Husitt JTU PIL
= Hd &g n8d Hray ol FAde
ARs @39z Tu Yae AHsd,

2.53ex4 23 2 iy

A& FAZE8H o FEA7|A SN
SR ¥t 2A e EE FHRAVA HEA
HuUe R #ed FA7IAY MH LA} (vol-
umetric error) Ey = Eo(X, V.29 $339 23
AR By, 283 ol$& xS} SAFAY T
B HEZY g5 ZZYA Ep= Ex(F,
,6,9)8 Bog AzZste tgd go] FHEY
T Qo

E=[ExEvE] = Ev+ Ep+ Eupu o0

Z3H LA Epn S F59 THHA
233 FHE dXANPDozH LA AAY &
Aot mepd B M E Zaz e xatet AL



2F9] ¥ A (calibration) ¥ H/f(compensation)S F
o EZAdolHe Ax FHyd dis] 7)o
Fig. 1& H%A ZAT2HE o|g3 Zayo
kol A kel BA @ BAE s /A
¥ 7% & (reference artefact)-2 el Aot}

(Square)

P,.P,. P,
(Column)

PYZ

PV M P'J' Pfi
sac |, (Gauge biock)

Fig. 1 Designed reference artefact

2.1 u]ox} E% m EAL

39l W3EYAY ZeWeas Fig 19
AT+E o) &std EA%Y A7t 2A|Es P
A (p25mm)S FA7IA L AAFAH v vi$
Fomz ZPLEF DR YA 9T
FAAAe) e dun AsE, AT 54
Nl EReAE FEZ 09 o9 ¥FA Zz

4 e Abolt}, Fig. 2% AT 24Ae H&7 g9
pol WE 3349 Tewozte] wRPol)

——x

9-347° . p-10
Lo ee20

8324

- =30

- ¢=40

—— @50

8-306"

Fig. 2 Probing error calibration result
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Table 1 Expenmental conditions

" CAD/CAM system  I-DEAS
NC Machine tool HWACHEON VMC-430
Ball end mill i #8 mo
Cusp height 5 mm S
Step length tolerance 5 um

Touch trigger probe RENISHAW - LP2
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