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Deburring Characteristics of Frame Hole in Fishing Trackle Reel
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ABSTRACT

Materials of the Frame hole in fishing
trackle reel is made up a number large and
small holes. Thus, it is difficult to effective
machining. Abrasive flow machining(AFM) is
useful to polish a internal or external surface
of the 3-dimensional shape parts, which are
used in many fields such as aerospace,
medical
component industries. The machining process

automotive, semi-conductor, and
is that two hydraulic cylinders, which are
located face to face, enforce abrasive media to
the passage between workpiece and tooling
parts alternately, and then the abrasives
include in the media psss the passage and
polish the surface of workpiece. The media
which is made of polymer and abrasives plays
the role of the tool for deburring or polishing
complex shap workpiece by its viscoelastic
characteristics.

In this study, the abrasive media for
abrasive flow machining was made by mixing
viscielastic polymer with alunina and silicon
carbide abrasive. Also, we present AFM device
design and preliminary results of an
investigation in to some aspects of the AFM

process performance in fishing trackle reel.
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Fig. 1 Abrasive flow machining process
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K, : Constants
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a . Size of abrasive particle [m]

v : Velocity of abrasive [ms™']

© . - Density of abrasive material [Kg m™

o, : Yeild stress of material(workpiece) [Nm™]
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Part Specification

size !
Diameter 60~300 mm
Stroke 200~600 mm
Pressure Range :
100~ 3200psi
Flow Rate :
> 380 /min

Media | Hydraulic

cylinder | cylinder

Abrasivel| Al:Os, SiC | Mesh : #60~80

Viscoelastic| abrasive @ polymer =

Media Polymer, | 1:1~1:4

Fig. 2 Abrasive flow machining system
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Table 1 Characteristics and applications of

aluminum oxide and silicon carbide abrasives

Abrasive | Characteristics Application
Silicon Cast iron,
) Hardness .
carbide 95 Aluminum, Brass,
(SiC) e Bronze
Carbon steel,
Alumina Hardness Special steel, High
(AlO3) ' 9 speed steel, Special
bronze

Table 2 Characteristics abrasive media

Silicon carbide

polymer (SiC)

(Viscosity)
LV
(low viscosity)
(1900 mPa - s)
MV Weight percent ratio
(medium viscosity) (abrasive . polymer)
(2400 mPa - s) = ] . |
HV
(High viscosity)
(2900 mPa - s)
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th) After 2 min
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Fig. 3 Relationship between material removal
and media viscosity
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Fig. 4 Relationship between surface roughness

and media viscosity

60 - Abrasive : AIZ O! #80 -
Weight percent ratio (abrasive : polymer = 1 :1)
Supgptied pressure : 300 psi
Flow rate : 380 cm3/sec
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Fig. 5 Relationship between gloss level and

media viscosity

Table 3 Properties of abrasive media

Ppolymer
(Viscosity)

Properties

1900 mPa - s (LV)

Material removal (Low)
Surface roughness (Excellent)
Gloss level (High)

2400 mPa - s(MV)

Material removal (Medium)
Surface roughness (Medium)
Gloss level (High)

2900 mPa - s(HV)

Material removal (High)
Surface roughness (Excellent)
Gloss level (High)

Destruction

3200 mPa - s Surface roughness (Excellent)
Gloss level (High)
Destruction

4000 mPa -+ s Surface roughness (Excellent)

Gloss level (High)
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