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MR OMEEL (J£30) ©  In this study, the occurrence of loading was compared between our
proposed fixed-abrasive tool and general-purpose tools. It was found that the causes of loading were
(1) the formation of a chip pocket due to a high abrasive-grain density, (2) an increase in the contact area
between the tool and the workpiece, and (3) the absence of continuous pore around the abrasive grains.
Moreover, swarf larger than the grain size were observed for the tool with loading, whereas no such
swarf were observed for the tool without loading even when the tool contained fine abrasive grains. In
the manufacture of fixed-abrasive tools, therefore, the abrasive grains percentage in the tools should be
50% or lower, regardless of their grain size.

AR TERA
(EHHAL - 1)
[ERES S [ e 2 & &t

201 0% 2, 000, 000 600, 000 2, 600, 000
201 14 900, 000 270, 000 1, 170, 000
201 24 500, 000 150, 000 650, 000

L

I
&t 3, 400, 000 1, 020, 000 4, 420, 000

R e =
BFEOSFL - MIE - BSMR T5% « AE TS - T
F—U— RN HEDo X, [HEML, AL TFLTUALY, BEED. FLAL R, KIL

1. MBSO 5

EEBRK T EDOHGEEVIZ, A7 T v T %
PR, BEENT 208 L3 58k L
TINTEZE BB RIET, —FH., %

(K& &OfE) TL2OHIMN L TARERET
boHI=OTHD, Tz, KL THLHERT
OHTOAT Ty FIEFIETERY, DFED
[E E AR T BTN TR EZ2BAEIELRK

RFEAETIRI T v FLEEDFKNTHY
FHT 2 TETRETIE 2V, Ziux, U
SR EZFST-EATH, JILNT o F L

OMBIZAGEEV 2O TH D, ZD K9 7R
EZ RS D 120I121F, 7 7 LKL TR
< KALEHIETE 5 TERAEDLETSH



500iwﬁﬁéxﬂ4?w%%K¢5:&

. B OPEHMEN E L, 2 E TICHEE
L@wﬁ EED LWL ENZERT S, 29
VN9 AL A& R NS RO [EE AR TR 23 H
X, Bl LR E R CTE D,

2. WFEDO BB

AWFZEOBIIE, BESEVRIEOT A b
(RUVAEE) 203 UV Ef MR A AL
ZHTHRUALVAREEMRR LA (LR DLS
TERLFT) OB THS, DLS TEHOINT
SUTHEREER & 22 D72, O PHIZIERR o
LKL E 20 UlgHEE M L L, BES
DzERhiEcEs (K1), Lizn-oT, i
TE LI, Bkiz N ThL 7V A M
WBE L LW EERRRL T ENEB T 5,

Conventional fixed abrasive tool Proposed spiral tool

, | XA F,
B F g
Tool ‘/PF :/
Work| h T ;
plec

i (8) Macro-model Contmuum and

Finite random pores J‘ controlled pore

Sy |ral wire

rindina dlrectlon
(b) Surface model

(c) Cross sectlonal model

1 RN/ FILITEOHE

3. WDk

(1) BFERCRL O3 HL - BEEEMERS XL OIIr &
Rt

(2) HED-> = THORESRM OB kL
J& DRI « BHEE - FORIE 3 K OMRRIER 12kt
9% T HZFRmnNE O BE%R

(3) FRKLJE DE A « ARRLEE FEIZ 39 5 ARRI R
i h ot

(4) AHTROEEE (VA V- ARA 7
L)

(6) ik TEOMRIZRE L BREE 0 0%
(6) KIS - F v TR v A XN T EHE
i, ML EIZE 2 D8

4. WFZERCR

(1) BEEDSZWOEEMEIMZ DHI=DIT
12, EWMEBELZTITTC, DoxMEzELT
HERW, WEEEEL-TEAZHEGET S
DITIE, 40A/dM2 UL FOBIRBEENLEE L.
R 21T, 30A/dm? DE A EE T 40%FRE T

boT-. BT 40AAMA Iz FIF 5 L, 50%FE
EFExTERESELNDZENShoz (K
2).

f Cathode

Wire

M2 EREEIZKDEHREDFE

(2) T HOBEIHERORIMTELS TX
BHH, 5g/0.5L LA FOWIMET ;ﬁ%ﬁﬂé@él
SRV IEINEIICHERT D720, AR -
%%%E?é(l3).$&fiﬁm£%
10g/0.5L 295 Z & T, Blo8EV IS X 0T
B THERI S FU, HvB00 FREEDREFE A 155 =
LR TE (K4).

Abrasive grain=WA*10000, 30A/dm?

osphdnic acid g/05L

K3 Y OFRMEICNTIIERE

2
1200 30A/dm

WA*10000

800

400 WA*600
0
5 10 15 20

Amount of phosphonic acid g/0.5L

Hardness Hv

K4 YoOFEMEIIRTLIIEEE
(3) THMAEFvIIEhEe V2D
T 72 0388 < R S 2 AFHIHEHL O 2 {424
L®Xﬁ47%%ﬁﬁbh5:&ﬂ“ﬂo

= (X5). ZofEFEREHICHRET L
IE@H HE D AW TE S, AEIE
U7 fRRI =R 67%(%, YliAZ & 15um Bijf: T



WA D AL 755 LTz, HafiE v L

IRT IR, AN 75T B bR (X6).

68% grain tool

Spike signal

wact -
Nonconta(Jt
0 Frame time ms 32

Depth of cut 98pm -
After used

K5 MHHIEROR/AIEE (THa)

Grinding force Fy N
(=]

1 Without spike signal

48% grain tool

50pum

Grinding force Fy N
(=]

Depth of cut 200pm
After used

X6 HHHIER (T8 b)

0 Frame time ms 32

(4) HEEEY LT HE (M5) IR LR
R OB FET S (X7) 23, B
FEED LT, A L7kl oY)
JRIZRAEL RN ENShoT- (X8).

Used abrasive grain size: ¢7.5um

Swarf of after cleaning

M7 HBHECKIDUE (BEFYVEY)

(b Swarf of aﬂercleamng

X8 MmMHREIZKDIUIBE (BEFYEL)

(5) HEEE Y OF AW 5 ARk 1%,
FRERL OB DK E I 5 55%RHIE Th D
TSl Fm, ZORKIERIT, FH
T ORI BMR 2 < 1ZIE—HTH D, THE
BUEREL, ZRFEEE[E L T 50%LL T ORRKL
RIZTHZENEE LW (K9)., FDE,

FERIRIIX 2 TRLUIZ L DT, BIREE CH
HTx3.

£/, BRRIER 48%D T B 200pum DA Zx
BECTHLHFEEVAZEHZ LTV ARWNWI D,
BEiE W LT HEoHFa L ik L —H#HrLl E
EL BB Z ERMFETED (K1
0).

#4000

##mm
600

Grain size

Swarf size um
N
o

42 56 70
Grain percentage %

o MEHELYBEOER

250

£ 200 | _ Tool()
PREE Without loading
S 100 Tool (a)
2 50 Loading
0 [

48 67.7

Abrasive grain persentage %

10 IE#dm

(6) HEEE Y OJREIZ, ERRIiRIC L DT v
TRy Ok, TR & TAEY O
DRE S, BRRLE D IZHRE L7z AR T LR
H(F TRy M)W ETHD. 2
SDORNTEHZBLI-ANRL FAVTRIE, 7
ARV ADOEEMRKIN T/NARETH D Z &
ol (K11).

Conventional abrasive tool
(GC#500) : Ra 0.26um

it 11|

I I O B
Ra=32nm Ra=41nm
B11 #7ILSOFBEEE

(7) BESE v 22 WHEERK TETH
L2, RUVAEEDT VA FEZE LW
ZDl, TEEMNELS R SEENT
WCHEATEDZ EEENIMIRT I ENT
X7, Lo L, EHE O IRE D28 & T,
HE LUt nm BREICEE->TEY,
SO bEBEINT 2 s34 =0i2ix, #iz



(AT i 2 N & 72 TREBAFR A AR R Th
D7, MRt L T 5.

(8) At&lIE. BAFE LIcA/NA T UHE & FEK
. BN T OEREEALZAT2 5, TledIZ
(3. EFEMEIRRI A L7 AT ¢ TRk (B
PERRRL) DOBAFEALETH D, Zid, KL
(R AR oD 2 & T, IREVE OSMEL &
AHZENAMTHS. Lanl, T E
TR T EREENE S S T2 D o ZHRICTT
PEDS & % K VERHAE 22 IV N T2 23 806 SR By
DRAFENRD B D, £z, HEMEMRLOME
MIZERE RV ICRERT L7y bEERL
S5, YIBORAFEY ZPikT 5%
LFHEAT OB N LETH Y | BIE, WEt
LTV,

5. ERERmLE
(WFFEERA . WHIEo A R O 72 (2
=Y

UdesEams) GH1h)

@D Kensuke Tsuchiya, Yasuyuki Kamimura,
Yasuhiro Tani, Seungbok Lee, Development
of fixed—abrasive tool with spiral groove
for decreasing the loading, CIRP Annals,
Vol.61, 2012, 287-290. #H#HA

(FERE) GH7H)

O Lk, LREN. BERIL, RE.
T VAR L AE SR T EOBZE, 4 15
(] ] B T A WA R i 3 2 3 i SCHE
2012-11/1~11/6, HHEE v 741 .

© _bAEE=E. LERES, SALSERE ER

B T EOFEF, BRI T 25 am SR

2012-8/29~8/31, [RlEH K.

® K. Tsuchiya, Y. Kamimura, Y. Tani, S.
B. Lee, Development of fixed—abrasive
tool with spiral groove for decreasing
the loading, CIRP Annals, Vol.®61,
2012-8/19~8/25, Hong Kong CHINA.

@ Y. Kamimura, K. Tsuchiya, Y. Tani, S.
B. Lee, Development of fixed—abrasive
tool without loading, euspen,
2012-6/4~6/8, Stockholm SWEDEN.

® _EAEEEE, LEEI. BRIL, IR,
HHERILZ AT D EER TEORRRE,
RN T2 2 Gl am SCHE L 2011-9/7~
9/9, WK

® _EAHESE, LEEI. BRRGL, IR,
HE L2 A D EE AR T B OBR%E
o5 14 [ [E B TR B ik im U
2010-10/28~11/2, WHEE > 7% A b.

@  _ErHEEEE, LREEI. BRIL, RE.
HHERILZ AT D EER TEORRE,
RN T2 2 5 am SO, 2010-8/26~

8/28, [ILIR

6. WFFTkLER

(1) prgefR g

A BESE (KAMIMURA YASUYUKI)
BURRE: « AEBEHANAFZET - HA MR E
FgeE &= 1 20396906

(2) WFZE sy R

+& S (TSUCHIYA KENSUKE)
HRUOKS: « A PERANRFSERT - HEHGZ
WF7eE %5« 80345173

(3) HHEHFFEH



