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Jl Abstract 'j

We have developed the exclusive CAD/CAM system for the machining of impeller blades. This study is about the mod-
eling method for the effective machining of impeller blades formed by ruled surface. As the impeller is consisted of boss
part and blade part, the boss is modeled by rotational surface of hub curve on z-axis and the blade is described by ruled-
surfaces between hub curve and shroud curve. This modeling process can be carried out on the software developed in this
study. And, the developed software can describe the impeller as a solid model through interface with Solid-Works soft-
ware. The developed software containing the interface method proposed in this study was very effective for impeller mod-
eling.
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Fig 1. The representation of impeller
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Fig. 2 Blade modeling method by ruled surface
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Fig. 3 Blade modeling method by the thickness data at points
on a blade surface

Eelol=e AAA gz et Qi A HE
Beol= W Fgdhe = e WYL @& % e 39
of g FHuIt FoNn Fh P o HejrMe &
Hol= FA7}F Fo24 7-folnt. o] 3$ole Fig 3(a)st
Zo] RPHY el Jdo] Folal B4 e 3
e AT F S el DA WE(unit normal
vector) ng.(WHE Tk MZE A2 A dolgE 73
F 7 A deleaye A2 FHd F95e 39
<& Tate), Fig 3@)9] A2& 92 4 ¥ 8 (uhe

+ 43} Zo] BHEct

P 1) = Py, (0,0 = T, (u,1) (6)

Fig. 3(b)= & THF 9 9olrle] 3yl el (normal
vectory§Fo 28] Folnl $AVE Wolq Az A
HEg€ BoFa 9ot

4. SX¥ 242 (boss modeling)

ddeie] EAF(boss) F
AZste 99 F4ol Fo=Hd ¢ 3
of 360° NP2 B F Utk B AT E
FEZA 7] st Edol=
a1 =0, Fig. 4(a)o) A 3
1889 &4 %(boss) &4
HojFa vk o474 FH RS FAFoA B
°1 59 z-& AN &7\ Azelz} oo} she,
pdge o g Aoz gud A5 ojot
an. 4(b)= Fig 4a)e] HH AdjMe 9L BoFET),
B AdA g Bdlo|=e] T t & v 2o] "ok

B

b = Pringy (W) = Py () (N

g, Beols Srd) o3 730 B Do 7t b
= ohet 2o "t

6, =2sin”' b ®)
2y (W)

2y, Qele) Baol=g A4t natd 6, Ben

74



AV AIEE=EE Vol.10 No.6 2001. 12.

2e 4oz 7Y 4 310, 6,99%3 u 20 9
Rugstel BA%E vdYT 4 k.
2
0, =-2-¢, (9)
n,

Fig. 5(a)= g9} &4 7] 2dg ¥y EASe
FEHF9 Jn FAF FUF 2 54 Abo] FHAA

@ (WS HAAZ BARE FHsT Aok o714
Paao () TooWE (10027 2ol EA=, Fig 50b)e £ 7oA
o ARG AZEg 0N BA3e] vda AHE 9o
s o] e FAoz Tz Yok
y) Ty (W) = Py (W 10y
( L\
Pacog®  Pooo® 5 AZE0 U AN

(b)
Eeolzst BA 2 TAHE (e 2dyg& Hag

Fig. 4 The definition of impeller boss

information for blade & boss

blade modeling
-. curve fitting(Cy, C2, Ca, Ca)
-. ruled-surface generation{S:, S2)

v
boss modeling
~-. rotational surface of hub curve

on z-axis
) ¥
boss profile curve yorr 7 graphic \l - R o
@) i outeut 1 outout design data
¢ by wire for solid impeller
) frame ! model
\ L
| Solia-Works S/W i
i . 4
i+ application program for interface
et [ graphic
i : ; (i W s execution output
Ll i | - by
solid model
(b)
Fig. 5 Modeling of impeller boss Fig. 6 Software structure of developed CAD system for impeller

5



z8s B - 22d - 55N -

AEY - 0|85 - HEE

A 3st7] 948 HLd AL CADICAM AZEg ol &
Visual BASIC 233 doj2 A= en A4
7442 Fig. 63} 2t}

Fig. 60X 9} o] /)3 AZEYo]ME FA F94
Edol= #& 7zt 2d st e AAd gt =
dYHTE At NEd AZES s 29y ARE
gojo] LYo Mo ZF & UAEE FPon, FAl
Hxe dolHE 74" 44 dolEsl £YHES slo
Solid-Worksel] @A Fo] &2l= Rdo] 7153 ES 3
et o]AL HE AZEY AL AT E&3)
7] el Aelct. Z, Solid-Worksel] & API(application
program for interface)E o]-83ted Solid-Workse]
(menu)E F71sta] B ApeA 7w AT Eg o) A
3} do]El & Solid-Workso| M Aoz RdgcE 3}
At

Fig. 7¢ 244 FA%9 Edol=2] &9 profile
curveE S Bo] F& Foz EAF AH vole ¢} o] 3

Fig. 8 Impeller modeling result on the S/'W

76

Ble Gl Virw et Yoo Doocter) Wedow fip
Ded &k 2
BELERDY .

e 5y T
i S

D}E menu
- interfape window

Fig. 9 Impeller modeling result on Solid-Works CAD system
using with API function

2 HolEE FEAlEt R e, o)A REYE gda
92 2 AAHQ g (FES gelFE Ve @k

Fig. 8& Edol=st &8 FEo 4A 274 93
gudeie] mdy ZARE golo] ez Y S
o aga BdE ¥EE F o A st 2
CAD A2ZE9o]<] Solid-Workse] &£2l=2 3 A3
2 Fig. 9ol A Rod 3 lth Fig. 9ol A 9] AA Ty
Solid-Workso] ™ Solid-Works ®]7ro]] <Impeller>%H-&
7}ate] Solid-Worksel] 283 2dy H & F3&
AEE QT 8T AA doHe dxg NE
BE sle BN YAE 4 UEE A

=
P
T
=
K3

6.8 E

2 A3 AE nled-surface PAH Bgol=g 7
ddee ddy duEe FHHHL, HE g
22 A48 + & CAD A 2HE Jjdsigen, 24
g 235 44 CAD A28l3 dEsols & 43S
oA HEAE 724 sk

BEIEE®

[Qk

(1) 289 9|, “Ruled-Surfacez. Y47 e} Lajo|
c9 5-% 7h3o B3 A7, IR FANAYE F
Atz 3, 2000

@) 289 9, ‘9" 5-% CNC 7}3o] #a 47,
#2327 A 83, A6, A4, 1997



BB AEE =2 Vol.10 No.6 2001. 12.

(3) A4, A%, Tmpeller 7}3 & A4 CAM A2
g A, g A g3 EAGes, 1994

(4) Gershon Elber, “Accessibility in 5-Axis milling
environment” Computer-Aided Design, Vol.26,
No.11, 1994

(5) Idemura, “Machining and Grinding By 5-Axis con-
trol machining center - for the workpiece with con-
vex sculptured surface” JSPE, Vol.57, No.11, 1991

(6) H.D.Cho, Y.T.Jun and M.Y.Yang, “Five- Axis CNC
Milling for Effective Machining of Sculptured Sur-
faces”, Int. J. Prod. Res., Vol.31, No.11, 1993

(7) Suk-Hwan Suh, Jung-Jac Lee, and Sung-Ku Kim,
“Flank Milling of Ruled Surfaces by the Additional-
Axis Machining Method0117, J. of Manufacturing
Systemns, Vol.18, No.1, 1999

(8) Byoung K. Choi, “Surface Modeling for CAD/
CAM’, ELSEVIER, 1991, pp. 62~67

7



