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Numerical Analysis of Cut-off Surface Geometry in Outer-blade Slicing
Masahiro MIZUNO, Toshirou IYAMA, Katsuo SYOJI and Yukio MORI

The elastic deflection of blade is the capital subject of the insufficient cutting accuracy in outer-blade slicing. The
blade deflection, caused by the asymmetric wear (observed on the blade cross-section), reaches a steady state in
the one-pass cutting process. The authors numerically analyzed the deflection shape in such a steady state, and
calculated the cut-off surface geometry. The cut-off surface facing with the inside of a curved blade was concave in

a vertical direction. On the contrary, the opposite side surface had good flatness. Using this analysis, we can

predict the grinding conditions to keep the cutting accuracy within allowable tolerance.
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Workpiece

Slicing blade

(a) {b)

Fig.1 (a) Element ABCD on the blade side
(b) Orthographic projection abcd of the
element ABCD onto the yz plane
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Table 1 Grinding conditions
Slicing blade SDC140V75BW6
Size G125X0.5X438.1, X=3

Asymmetric -0.163(-0.058, ~0.114)mm

shape factor: K,

Radial projection of blade | 10(9, 12.5)mm
from flange:y

Blade peripheral speed: V { 1500m/min
Table speed: v | 40(20, 60, 80)mm/min
Cutting mode Down cut
Depth of cut: & 6 mm
Workpiece Ferrite
Length T5mm
Thickness { 5mm
Grinding fluid I Water soluble type
zZ
[
/ : Dynamometer
Flange
Slicing blade
Fig.2 Grinding method for the measurement of

the grinding force component F,,

FET 2GS NFG EMREELTWS, L
> TFzr 5F 22 L5 EF. 2 KD B Z &5
TES, Fo, DEIEWZ H1zo T, 7V —FR#EE
Twkd, R2OLS3RIV—FERED7 T >~
CE AW, a0 7Y — R EE 2L Tl
2110722,

BRERERC BT 2HFEIR M EZR Y KR T, B
W27 v—FNEREORLETE L2047k <
T 570, TEVCEHEMITHILZwo = 74
b EFEAZ, 7, RPORERBREEK 3R
BEFHOXNEIE2ERIETHY, JITIHITV—F
NEEDT—SDREZEFRL TS,

(1) RDF., £ D, OHFRERIET 21213, 20D
DN X =5 EEEE 2B WTF,,&D, 721}
PR TNER SR, FORHIIEKE
Ez b, 77309607V —REZHLEY
EEZTCTV—RODzAADAYT53A4T A%
Ziha¥hidLw, 2ok LEosnD, k
Fo, E OBE %R 3 1R, Fo XD 2L THS

BRI TR Vol.37 No.2 1993.MAR



= te

K:=0.163mn {/ $=12. 5mm
= Ke=0. Ilbmm_ _

$ L
& o OSBmm\\. e[
1 \\.|/ =10mm

l I U=Imm

—

0 1 2 3 4
D. x107%mm

Fig.3 Relation between the value D, and the
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Fig.4 Relation between the value vD, and the
grinding force component F,,
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Fig.5 Arrangement of a blade and a work-place

DIHBILTEY, (5RELL—FHL T3,
WRIZT—7 R ) EEvEERIC U TR 247
of, vERMLEAR L EFREHESTD. BB LT
5, Li=8-T, 4 TldvD, # iz & - TF,,
7uy b Uiz, Fol3vD, i EiZHpL T,
CORRLELAHAEL—HL T35,
UEOERER» S, (15)HXBFZFYUTH2
ZEDHEDD BRI,

3. tIETERROBIESEN

TL—- FOBEAHBEOMRS HER &
ERRME

IR ETHTL T E LB oM, 71—
Mz H e ERT 5, Lal, —BELEE

3.1

BRI T = Vol.37 No.2 1993.MAR

93

FREITINTIC B 1 3 7L — R O -0y &
BERERTLE, TV—-ROEAEZ 2K
D OREL, PHERIOEE L B L TED Th
BN Lledio T, KRN CIAREIIOFE L
EETHT Lz,

Wi, B5DLSi, ¥RbD T 7 Y TEKRFE
hEfFEaD 7V —FEE2 5, 207V —F i,
r=cOMEEEZE L LT, ZOMNMIBEXt,DS
4 ¥E, NMUBESt,OAF—NVEOEETHS
33, cEr<atbsr=cOFZMBERICBIT S
Tv—Fo#ELE, FhENEHKwW, 1, 6) LK
wo(r, ) TET I LT hiE, 7V — R DEAl
HOMS HFERRZRD X 512k 5.

Qz/Da-r+ (FEHERQ)

Viw(r, 6) =10 - (QRISLDOFEE)
(c=r=a)
Viw, (1, 8) =0 (b=r=c)
(19)
ZZT, VEI7I7RAOEETFTHY, Dids 4
YEOHITFH s 2RL T3,

WIZBEREHER2E2 5, 7V —FiEEbo 7
FGUPRESTERHEENTHWBEDT, r=bTD7
V—NOBABLUBAAR Yo THSE, Lk
> T

(Wo) =0, <a—;‘:’—> r=b: 0 (20)
THa, 7Vv—FNE&LS1 PREEOERTI,
TVv—FOEA, BAH, PEAAOMHTE— X
¥ b (Mpe - 7'V — FEEM, M54 PEHD
BLUOCAW N Qo 7V — FESHE], Qo574
YER) GEFTHLINH

(W) r=e = (Wa) r=c
<i?>r“:<ﬁf)r# 2D

(Mbr) ree = (Mar) r=c
(Qbr) r=c (Qar) r=c

ThHbH, TVv—FHAETE, FERAEMOMITE—
AV MM ¥ O THEHS

(Mar)r—a= 0 (22)
F T, FRTMO¥ AR IQar & EEH I L T
FEELZMWETORLED E— 2> hMar & ORI I
ROBMEH R FHIE R & 700,

31



94

(@5

_ | £ (BABIABE)
0 - (ABLS D7 v — RAFER)

(23)
Z 2T, Tv—FAREOHBE A RO R
2R AR O 2 A 1T H 5 ALY
nH%EZ, Tv— A CEE SR OM#EE
ERET B &, fATRATEESNS?,

gzcﬁiggKmm%gne (24)

AHFDR 7 v — FAEE B T 5 FHR 2Bk
EFEATHY, CpR 7V —FAREEKS T
LD LS OIEIE I 2R L TWv 2, &
BiEz2LE, TV—FPBEDIELREMNT S, L
L, EBOYMICHET 2 ZF0IIMNTH 5
LEZONZOTERAT LI LU

3. 2 WM{ERRAE

LI AT, KEEEENICHEL 2 L BRET
HbhH, FIT, ROLS REEFFTOTFEEHW
7z,

O® HenXIw, BAEEPPLET AN
2T 7V — NEE OB EIE R %
BRI HHET 5,

@ q=0tBVHHAERAA) %, BRSEME
(200~ (23) Db L TR S, BEHR
D4 ADHFEPy my Pactms Qums Qum-1 i
BOs7Vv—FoEsERD B,

@ Q@oiERr 12)REFH > TEERCIEAT
BHEIEI Oz A A5 I Dn m B BHT 5,

@ Do VWEROHRG, o HAFEE L TER
L7zt 207V —ROEARR (FEFED
4AOTBREBITE 7TV —FOBEA) 2K
D5,

BhEbBOFREZHAL TQORELD
TROLETOHEREEREDLE S,

® GODFEREL(1)RE2MH > Tpn2EHET 5.
@

BT, 7v—FOBEABRBNEKET 2 £ T
@, ® Ex#HELET,
3. 2 Y EEROFIFRER
BEHL-7Vv—FOBLIBIKEyzEEm LS
Eiazlickh, EEUBEHCAK X 2008
HERERD 72, BHPOEBREGPEICL T
SELEEHERG SR 2 IWRT, Kk, 7Tv—
FRZE OB O FRICER LS W52 7.,

32

Flange 1

23

U g gy €9

.
/ //
///////////4/7////%

Work Blade

Fig.6 Numerical analysis method

Table 2 Standard calculating conditions

Slicing blade SDC140V75BW6
Size $125X0.5X $38.1, X=3
Thickness of steel base: ta 0.4mm

Elastic moduli
Resinoid bonded diamond
layer
Young's modulus
Poisson’s ratio
| Steel base
Young’s modulus
Poisson’s ratio

Tangents of grain tip half
S — 30, 60
angles: tany.tanys

2.8x10*N/mm?*
0.25

2.1X10°N/mm?
0.3

Asymmetric shape factor: K; -0.16mm
Radial projection of blade from
flange:yr 10mm
Blade peripheral speed:V 1500m/min
Table speed:v 40mm/min
Depth of cut:A 6 mm
Workpiece Ferrite
Thickness 5 mm
Specific grinding force:
Cep 2400N/mm?
Cp 4500N/mm?
X1, 8, 9@kFLZFH, K, HEV/V, 7
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(a)

Fig.7 Effect of the asymmetric shape factor
K; onto the cross-sectional shape of the
cut-out groove
(@) Ke=—0.01mm (c) K
(b) Ky=—0.06mn (d) K;

(d) 100um
Fig.8 Effect of the speed ratio v/V onto the
cross-sectional geometry of the cut-out
groove
(@) v/V=1.33X10"5
(b) v/V=2.67X10-°

(e) v/V=4.00X10"°
(d) v/Vv=5.33X10-°
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Fig.8 Effect of the blade projection from the
flange ¢ onto the cross-sectional geome-
try of the cut-out groove
{a) ¥=10.0mm (c) ¢=12.5mm
(b) ¥»=11.0mm (d) =17.5mm
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