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A Study on Efficient Roughing of Impeller with Ruled Surface
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ABSTRACT

This paper presents an efficient 5-axis roughing method for centrifugal impeller. The efficient roughing is

minimization of cutting time through minimizing tool tilting & rotating motions. Roughing tool path plan consists of

the three steps. First, machining areas are divided into sub cufting regions using ruling lines. The biggest tool

diameter is, then, determined for each region. Finally, tool paths are generated after fixing the tilting and rotating axis
of 5-axis machine. Experimental results showed that the proposed roughing plan considering the divided machining
regions is more efficient than the conventional methods.
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Fig. 2 Impeller modeling.
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Fig. 3 Analysis of view vector.

Fig. 3914 F¥lE V& #HER, () 3D 4
A SlEs Hapes 4 94 d48 A 92T v
g vy 28ln o] HEL olEdEd FEE 7EF
olf AZF HH Vs WERAZ U

714 2 Heled NRHEE 4 A9 3)
AN P 22 7 HEIE 33 o] FA7I L, ol 4
A Pt P Paws AWHE HR g F TEA ]
HHA Vi, Vo, Vus HRA 2202 242 7H
by Zel Vi, Vi, Vs 2ET 4714 Ve
ZRE Ve cCwW H¥9 AEE B VwlZ2R
Bl Vad CW Bge Z2E aclth ifd R
Vol talA Vi, Vs Hnste 2R, 12 <]
Y] CCW |22 ZE a& FolAs FF
£ Eeln, AR B AAE A¥E E 5 Uk &
E agb FelAA oo] H & (9] AEE ZHAA H
=, o] 0o] HE A=A HollA 1995 A4
Fob ks a7 9 A=7l H3 suction
surface°ll A Az o] LAA87] & o] BE 7T



2 7 7] fEelth a7t 08 e REHEE VE
Al 1030%‘94 7be FHE 2 Ao Pt

A1 < A7) next pointEFEH =12 o
s A 744 34‘@0 M85k IO, IO FFel of
CIES e eia=

32 7IB4E 44

7R = A4 Al nEdel Ak ek
ot Bl €A Bardgel e E 5 UESF &
= An F4 vtes ¥RY 7Y 7&&%01 z A
LA FEE S Aoloh

Fig. 49 (ays nl9] 9dFo2 vg 99 XS
z+ gl e HHof 4 T E AT F 4 F
Tl g FHEFgo P4 golE Hebdnh

Fig. 49 (by= 712 A Esre 49 #
22A, & EHol= mAdAY FarFe 4HEA
7] Hﬁﬂ Eeol=g weirke F2E A4

2%, 279 4L QA FAREA 2
dolz RAAY F4Fe F4 4T o fFH BT
o] ko 2 cusp 7 e AL & S+ Aok
Cutting Cuttin
. depth tool-pat
' Pressure

surface <[ 1%

{a) Cutting depth

{(b) Path interval
Fig. 4 Tool path strategy.

4. 718 A A4 of

4.1 7F=L NEAs:

E Ao AAe gt dhd8g B 58
4 A58 A8 AA9Es Al 2FR VY AR
E 4hEsle] e B2 wala) vln, dESEnh oy
DL FTY A2E dolE 4Es Fi) FAHo=
Rk Al A ste] AabE wlmebs o)

o]

HoFm gl

Fig. 5= =24 7} 2AH S

Fig. 5 Machining of roughing

570

Fig. 62 1

A1)

, I, M 449 7h2d

Fig. 6 Machining of roughing region I, II, 1l

A48 7k
abgel] i sf A
Vs hEEdE
ok

Fig. 7& STLEA ] fig. 29] A3 7}FT stock
< Verlcut 2B Eod JEHstd AEHIHE o
@34‘ 1 %4 A5 02mmE =3¢ BEL e}
i

AEE o]gsly 7S 3 FY F
aEZE % &) ©GTech AF2] Vericut
AbEsle] Al Egel AL dAE

#HH

ey

@MOE A g

Z2 Imm o] §

#le]

91aLs
r =

4e Eold AEQ
shelstsich

Original surface(STL format) model .
Residue
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Table 1 Comparison of roughing path.

Conventional
Path Proposed path path
. 26 310
Tool diameter(mm) BEM | BEM 6 BEM
Step-over(mm ) 2 3 2
Cutting depth{mm) 25 4 25
Feedrate{mm/min) 300 300
Cutting time(min) 17.50 3L
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Table 2 Comparison of roughing methods.

Machining
parameter
Cutting distance

(imm)

Previous
study

285%90.47

Proposed
method

4123.46

Tool

310
BEM

Cutting time

(mim) 6.02

8.03

9310.79

Cuttln(%n distance 41800.37

6
BEM

Cutting time
(mm)

Total time (min)
Residue (mm)

11.48

17.50
1.00

16.70

24.78
1.00
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