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ABSTRACT

This study focuses on the effect of the elasticity modulus of jig material on blade edge shape in the grinding
process of a sapphire medical knife. The ELID grinding process was applied as the edge-grinding method for
sapphire material. Carbon steel and copper have been selected as the hard and soft jig materials, respectively.
The blade edge created by ELID grinding was measured by a surface roughness tester and optical microscope.
The shape of the ground edge and surface roughness were compared using the measurement results. As a result,
it was found that chipping in the blade edge of the sapphire knife occurred more than in the case of jig
material with a high-elasticity modulus because of the high normal force in the grinding process. Moreover, the
maximum height surface roughness, Rmax,0f the ground surface was higher in the case of the jig material with a
high-elasticity modulus due to the difference in elasticelongation. It was considered to lead to chipping from the
notch effect.

Key Words : Sharpening Grinding('g Ml 947t38), Jig Material(X| 12H), Sapphire(AHZIO[0]), Surface
Roughness(FEHHE7[), Chipping(X|&)
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Fig. 1 The drawing of sapphire knife specimen

2.1 Atmfolo| AlEHZ X[ XY

B ATE 9% Alstolo] o]z stz
AZ 10mm, F7 02mmz & €2 F 13
4508 ol glom, & A% ZEE %7
©2 WZE 0eolth Absolo] Lpolze] X%
Ao Fig. 13 2ok AEE 1A Ao Al
S o2 20074k E B bES A8 A
o AN A A A%=EAG A2 zl
O2A4 °F 045% ©4&7F HE FExE s2Ha
(Carbon steel), SM45CE AA3IH oM, A2 X1
2 X+ &5 (Copper), Cus AA3 AZ3HAH
AP AL&E =5 da%e] FEFEE 47
33.3MPa®} 343MPaZ =% % gate] 9.7%° &
et AT E 242 110GPadt 205GPa® &
7o vla =5 oF 53.7%° sigeth A=
AL B4 B &F9 7IAIE =42 Table 1

3} 2t

(O8]

mim.

o

r]rg-m
.
re do ofl oo |

> e

A}iJrOM o]Zo] A2l A3S ¢35t HE 3
HA27])(YGS-63A, YOUIL)ol ELIDAA} Al 2~H&
TE3t B2 A2kS fElA = #325 BT

- 103 —



Astolo] o2 g vholxe] AaTIFelA Ae] BAASTL & B Wl HAE I
L SR A7 B A, A6, A2%

H #2,0009] FHZA%A thololi
AHESE Y. THE T A4 54
g $8 ELDEYEZH A|2"E ]85l

o
ttlo
iy 22

ELDEHA AF 2 AW} dolgE 338}
3, FE dolHE o3ty rEdRA =23
< o FFoE HYste WHoR APk
ELID 945 93 7P 8ovE aAgskgl o
o, &= HolE9 #H9 o]FEEEE 10[m/min],
AE ol$&£EE 13[mm/min] Z2HCE T

Table 2& AFES A A27tE 2ot Alg
EAE
dstA 2009

° ZAA A Al
i = T o M= i s R P B
& =21 71(SJ-400, Mitutoyo)
EAFE ) (IMS-M-345,
SOMETECH)S.2 92} 7tgwel Fuzxzel &

o
2
v
o
[l
>
)
o
ki
o
N Mo
]
K
)

o o

[>
g
=

Table 1 Mechanical property of jig material for
copper, Cu and 0.45% carbon steel, SM45C

Material symbol Cu SM45C
Hardness [Kgf/mm?] 50 198
Tensile Strength, Ultimate [MPa] 210 569
Tensile Strength, Yield [MPa] 333 343
Elongation at Break [%] 60 20
Modulus of Elasticity [GPa] 110 205
Poison’s Ratio 0.343 0.29
Shear Modulus [GPa] 46 80

Table 2 Condition for ELID grinding experiment

Grinding machine YGS63A

Mesh no. #325/#2,000
Grinding -
Abrasive Diamond
wheel -

Bonding material Cast iron

ELID power supply K-ELID 910
ELID voltage 80V
Reciprocal table speed 10 [m/min]
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