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ABSTRACT

Recently, the brittle materials such as ceramics, glass, sapphire and textile material have been widely used in
semiconductors, aerospace and automobile owing to high functional characteristics. On the other hand, it has the
characteristics of difficult-to-cut material relative to all materials. In this study, diamond electro-deposited
band-saw machine was developed to operate stably using water-coolant type through relative motion between
band-saw tool and AlLO; material. High densified AlLO; material was manufactured by spark plasma sintering
method. The bulk density was observed by the Archimedes law and the theoretical density was estimated to be
3.88 g/cm3 and its hardness 14.7 MPa. From the dicing sawing test of Al,O; specimen, behavior of surface
roughness and band-saw wear are dominantly affected by the increase of the band-saw linear velocity.
Additionally, an continuous pattern type of diamond band-saw was a very effective due to entry impact as a
one-off for brittle material.

Key Words : Diamond Band-saw(CHO|OF=2 = BHEA) Dicing Sawing(CHO|A7+E), Spark Plasma Sintering
(MM E2t=0l2Z ), Entry Impact(X 2 52), Alumina(ZF0|Lh

1.A B

Tho]d7FE2 Alts, ElehE, Abgtolo] Y3 4
HT ol d7HF(Dicing sawing)®] & HEof= A5 Y3 =) =, i "]')‘]'XH

1715 A A MR HieH, a2 s (Difficult-to-cut material)®] A4S 7IX1 Q) &
op7tA] &tslA H-8=3 ot 3] Algtde] tho]ldrtae g2 I A Hol /‘}
EHARE =2 ALY A2 Qs FTetES A
# Corresponding Author : kangmc@pusan.ac.kr o & FTHEY AIEAVF Zo|] WAFHCT I=
Tel: +82-51-510-2361, Fax: +82-51-510-7396 ol s 9}o]o] HJ@ﬂ-%(Wire-electric discharge

Copyright © The Korean Society of Manufacturing Process Engineers. This is an Open-Access article distributed under the terms of the Creative Commons Attribution-Noncommercial 3.0 License
(CC BY-NC 3.0 http:/creativecommons.org/licenses/by-nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

-1 -



D AFIVAFEEE A, Alled, AMeE

machining) ¥ #o|A7tgd 2L EF7goly th
oloHREEE o] &g AxF Tl My ddte] o] &
Ha il g S47kEe] A9 Aabdol v
I Aduyt arlely FERES A7t AjE7] u)
o, tiRE AATFE Wol o] g3l lon, ¥
Foys meded Awe A 977 2l

%E]—H—S]_

Algtele] tho]l 8 AAEF= A2 @ 9o
ojzhg-o} e FHeo] Ao ThololgE=E IH
(Coating)ste] AM&HTh stAIRE 7|9 ThololE=
A2k A3 tololEE elo]ojRe-F o] &3 A=
o2 7192 mm ©|3he] Thol ATl QoA A
dS 7HA Utk thojolE e A2 Fo A
o458 S o] &% mE A de A
2 Adse a9 F59As /A A
T ATE(Kerf width)o] I3 AFE A2RTF
2ALHFL FolA] JladHe] RHEREVE Yl
g ThololEE ofojoj o] A9, AE AR
ZtEaHe] FHETl kAT, B
o F Qs A8Ate] A1 F e £
AMgo 2 AEAe 5 AuFAdo] B oAk
of A7 AP o]el| mls| trolohE=rl AAH
Mezes A2 ARt gk FAE ddshr] o
ol AR £EFFo] HA, gfo]oj2 R} ME o
$8o2 HA o] #e AHe A dof
A B AFe toldg MEReel dFuy
ZHES] At 25 o83 AAAHE A2
A 2 AR ddol] AMEE AlgtY i
AZe} =k AA(SPS, Spark Plasma Sintering)©ll
3 DAUSE dFHHALO)E AZIATE Al
2] Hge ME2ro PHFFS A3}
7] $8 d<(Continuous)F 3} T<E(Interrupted) F 2]
ol i 2 YPZFZA(Entry Impact)ol] o2 Aok
Ae HwEASIYTh 181 MEe] M4 % (Linear
velosity) ¢} A ] e] W3l mE FTE 7}
FTHY TARER JMFASS H7IEIEH.

ot rlo
o

ol

Z

i

H
ol

o

fo o § 3 (2 o
R

o
ofr
v

o

T o o gz oy

2 MEASS Mekam| Mt

2.1 WHEXAP2} o|SH|0|E2] F=HE

il
o

N
"
2
o
/<>_%’
N

THANA FFeATE W=RSE=
SUS304 7]#ell & 5 mme} Zo] 20
< 3t Utk A9 FEL W=
ol "ol B9 FHo gt o]Fzte] A&
HoETh =290 5242 100 HzE
= DCEHeol| 93 Fd3t= E&(Pulley)’t X

EO
8!
TR
“ (0 ol jo A ot X
A w2 4 [ B Bl o> o fo oy

i

7|, P& REHO F5E YeRAT

o]% Hlol&o FEUTE F(Weight)o] FEol
o3 olFEYFo T M Tl WMExfo} A
HeES ek ou, o]F HeolES o]FY Fi
2] (2)9F o] F2] A(n)el Aol vl

F; =nx9.8[N] %)

22 FebEulel 7|2y FHea U Mz

Fig. 29} Zo] HAA A A H71E 9% o
ojolEE M= AT E A3k

Band-saw
(0~1200m/min)

/ |Z, Band velocity
Feeding wire / i
‘Workpiece
Weight

(1EA: 0.3N) Feed table

Motor
(0~100Hz)
Pulley

Fig. 1 Schematic of driving method for cutting machine
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Table 1 SPS conditions of for high-densified AlL,O; bulk

Sintering conditions

AES-12(SUMITOMO

Powder
CHEMICAL, Japan)
Powder size 0.5 m
Purity 99.9 %
Temperature rising speed 100 ‘C/min
Dwell time 10 min

Table 2 Mechanical properties of sintered Al,O;

Mechanical properties

Relative density 3.88 g/cm3

Hardness 14.7 MPa
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Fig. 3 Pattem of band-saw with diamond particles:
(a) Continuous band-saw and (b) Interrupted
band-saw
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