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ABSTRACT : The 3-dimensional complex parts which construct automobile and aerospace parts are very

difficult to polish by traditional polishing method. Abrasive flow machining is useful to polish an internal or

external surface of the 3-dimensional shape part. In this paper, media flow between workpiece and tooling

part has been simulated and, the charateristics of abrasive flow machining process have been analyzed

according to various machining conditions by calculating the material removal and surface roughness.

LA &

AR QoI mhRE dAurbEge 7hF AEEY ANA
o] 2mdlA AA 7Tl AU FFE AXNA HY 53,
EAS 339 P4 sbd Azl Woly e uhE
3e 7128 AvptEezEe Mo w$ otk wWEhM
YAREABL olH T BAY 34Y P4 AW % e
QAnl7bE e SYs=d W fFEA AEHE, AT
AR BAIES, ZGFX, B7)@, dojHe FEeNFE, ¥
27]9) ABEAAE, gulEgols Fo thiuiez ol go]
g3 ok YAFESH B €Y dTRE L Rhoades
7t 82719 HudAd AgPAxE FEo) AFae oA
dA AREANRE FEFH e Bsn BFAAY A4
Bapel Yol Hulgdol=s e BRE YL AT
=d slelA, YARE7IE EYe H44 o FYE 1
Aol BN AFsAn®, A HEFE Agd ARENT
& 4839 EUZEF Ra 19molM 0.18m2 FHAY 2,
njtjolst E#sE EAFYPY AFd 2E odold &S
AR A7 $ASEQAGD Sakamotor AR EHETY F
We 448 Ruged, 324 JYIAH 9 A
d o) te AANBY FHYE i EW IR B
gl@ae] dojute AL YARENFE o185 olH@ ¥
Adae A AE WAL R E WiliamsE= A
AEoaA WANAFE L stoloshF, B, VTS A
WeE YARFENITE Ao AHTHAE FAHeE YT
A7E stdrh 7oA, FATEFoIL dolojrtsd AMB
JaARE7HES A Ao] Aoy d4rtsd ARRH
EHzEY o] Vehds E3), PHITFo A Hob
e Ane vaEe AAdEd AFAYL FHsAG”
T WilliamsE vjolele] FE, rEgdel v dFAu Ul
Hrtge ot sted FUZRES FAAQI ¥LE A-rs
Atk G7|dA, gree] AR FAZRT O P T <
AYg waln Uck®

g AT AupdR virols FEAN Agdolde
Fobel 394 Y4 7H 439 AR BT YAFENS
o) 54¢ gotuna @k YAREHRA WA Az
o2t vt FE5E LB 9, 8Y3 ARED
Aol Al FFHE vldeld £%, ridole) 4E, EA
9 @), vteist g Antgae] FHER Uvol ¥ 4
ed, o5 29 Wsle] he AR /HEF U FURE
Mg Fsted ABzA0 e YAFENTY BHE wet
#3, 43 A22AL £EHnA A,

2, AR EIBAMA"Ee 7 Y HE

JAREATL mrogn BysE a4 EAAS @
niqlate) AN E fgAAG e H2ge Yo e Hd
AAYPYERY ntyols ¢EAA EEL BH zEA @
sz eyt TR Y Autdtd dste] s1Fe]
o] Folx| A €t

YL ENE A2 71EHY FHL Figlod Be A
38 njgolg §3ANE S9N, fgddd 2 HAE,
ool @3 glE mltel Add, wlgelst HEEd HH
5 FHENES #E8 FE EY(Tooling) F¥F, 1Y
mjreje] 9EH&L wWeolFn EYREL ojgde Ad¥E
e 29y So8 olFolAd ok EYL sHFIIA ST
Ao P4 2 A5 So g APz o] EJL U
A A theky Repel BAE 34 #4 RE UL
F o} bt

ols} e JAFEIFe AFdaE Fige Bow 43t
o] mgojddys 2y fel gsdted vltelg IdE &
s5d BB 524 @224 udolrt HFEE Ato)d
53 Asgees SRR UM drirbwol o]Foix]

A gt

-138-



- Upper Media Cylinder

Column Supports—+

Part Specific Tooling:
Workpiece

Machine Clamping —+—]

Lower Media
T Cylinder

Hydraulic Cylinder
for Clamping

~-— Machine Base

In

= p Som—

Fig.1 Diagram of Abrasive Flow Machining System
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Fig.2 Diagram of Abrasive Flow Machining Process
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Table 1 Machining Condition of Abrasive Flow Machining

Machining Condition
O "0 30 cm3/sec

System Parameter
Media Flow Rate (Q)

Passage Gap (dc) 2,3 4 mm

Abrasive Content (CA) 1:1, 1:2, 1.3

Medla VlSCOSlty (u) N 0.1, 0.5, 1 Nsecfcmn2
Supplied Pressure (P) | 2, 4, 6 MPa

\r(ﬂ—\\

(/ \

@ - Mean Edge Angle of Abrasive
dyp- Depthof Cut by Abrasive
P Supplied Pressure
Ac : Contact Area between
Abrasive and Workpiece
As © Cross Section Arca between
Abrasive and Workpiece

Fig.4 Mechanism of Material Removal
on the Surface of Workpiece
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Fig.5 Flow Chart to Simulate Material Removal and Surface
Roughness in the Abrasive Flow Machining
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Table 2 Material Properties and Machining Conditions used

in the Simulation for Material Removal and Roughness Profile

Viscoelastic Polymer
Media density p = 920 kg/m’
Viscosity = 10° Nsec/m’
SiC #70
Abrasive (abrasive diameter = 0.15~0.35 inm )
density p =3,218 kg/m3
SM4s5C
Workpiece
flow stress s - 4,200 MPa
Input i Velocity on the Surface of Spiral Bevel Gear
Velocity \ by the Media Flow Simulation
Machining .
. 1, 2, 3, 4 min
Time
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