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A basic study on precision cutting of free form using diamond abrasive wire
- Proposal of concept and development of prototype unit for initial experiments -

by

Takanori YAZAWA *, Kou MINETA™" , Yasuhiko Ougiya*, Tatsuhiro KOJIMA™ " and Keiichi

ISHIKAWA'

Recently, many cut off processes are research and development. In the production process such as

the silicon wafer or the crystal resonator, the multi-wire saw is often used. But, the cut off in free form

is difficult by this method. In the case of free form cutting, wire EDM, laser cutting and waterjet

machining are properly used by work material and work thickness, etc. In other words, the wire EDM

is not adapted for non-conducting material, and it is difficult by the laser cutting and the waterjet

machining that the thick workpiece is cut off with thin cutting width.

So, the author proposes free form cut off method using diamond abrasive wire for non-conductive

material such as optical glass. In this research, concept of proposal method and development of cut off

unit for initial experiment are reported.
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‘Wire running direction

Fig.1 Schema of sin wave cutting by wire saw
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Fig.2 Dynamic model of wire sawing
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Fig.3 Swing system
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Fig.4 Concept of free form cutting system
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Fig.5 Schema of liner motion wire sawing unit

Table 1 Specifications of ordinarily lathe

Model name TAL-900
Company TAKISAWA
Length of bed 2000mm
Width of bed 350mm

Main spindle taper MT6

Center taper MT4

Power of motor 3.7kW
Longitudinal feed speed | 0.035~2.0
Cross-feed speed 0.0175~1.0
Spindle rotation speed | 40~1600min"!

Translation arm

Base of motor
and drum

Workpiece feed direction

Fig.6 Liner cutting unit on ordinarily lathe
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Fig.7 Picture of PWS

Table 2 Specifications of diamond abrasive wire

Core wire Piano wire
Diameter of core wire 0.18mm
Abrasive grain Diamond
Mean diameter of abrasive grain 42pm
Diameter of PWS Ave.0.250mm
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Fig.8 Cutting arm unit
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Fig.9 Picture of cutting arm unit
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Fig.12 Picture of dram unit
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Fig.13 Workpiece holder on bite holder
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Table 3 Experimental conditions

Tool PWS
Wire running speed 30m/min
Workpiece A5052(Thickness 2.0mm)
Feed method Manual feed
Measurement Laser microscope
equipment (KEYENCE VK8550)
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Fig.14 Example of experimental results
IRV TR & Rl
HEFELTEY, ik
HIRY 7 —XIZ#EHT D
T, BHERIRE T
TELEBEZLND

P, Fig.15 Cutting surface
=

BB CThd o TH MRS, M2 Bl
T, 87 AT b @REEMLT 2N HEE LT,
H—TA Y&z A, UK CTRAETDNEFIC—ETN
W05 K5I 2l Ak EiREL, 'R 7

LG BUEO - OO RBT — 4 RS EENE LT
TR E (BBl = M) ORIMEL T X MINTAERIZS
WTHE L7,

REb - BEL-EBI2 =y MRV INLER LR
B EHJERR 0. 26mm DU A ¥ Y — & TR W72 Ui
PEIL 0. 28mm TH Y, VNV R#E 70 &3 A L TV
ST, Thbb, ZTOE#H=y MIBEE LR Y
XY=+ ELRMEE AL TBY, e E
RO 7—AICHEATHZ LT, HHERIRENTTES
ZENRBE N

Eils3

MET —~BEDOEX->NTEHEZTLLEINELE
NI, EBREEORIEIZZH W& EE L
BT LB EPE R R ORT Bk RE, TFHHA
R, ABRZEBERRE, & FRERRE, £1
YEU NI YERENTZZEWEBR) 774 K~T7 U
T, EAEH#HOBEERLET.

SE

1) A, SREHEM - 2005 % T% 4
R 2 B T R SC 4R, (2005)pp.2-3

2) FREHEL, AR o BRI T,
pp.381-383

RERKEH

45,8(2001)





