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ABSTRACT

Silicon carbide (SiC) is used in various semiconductor processes because it has superior thermal, mechanical,
and electrical characteristics as well as higher chemical and corrosion resistance than existing materials. Due to
these characteristics, various manufacturing technologies have been developed for SiC. A recent development
among these technologies is Chemical Vapor Deposition SiC (CVD-SiC). Many studies have been carried out on
the processing and manufacturing of CVD-SiC due to its different material characteristics compared to existing
materials like RB-SiC or Sintered-SiC. CVD-SiC is physically stable and has excellent chemical and corrosion
resistance. However, there is a problem with increasing the thickness, because it is manufactured through a
deposition process. Additionally, due to its high strength and hardness, it is difficult to subject to machining.
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Tate(X{ 2XM|7HE), Specific Grinding Energy(H| 2A4H0i|L4X]) | Surface Roughness(EMH7HZE 7|)

LA 2 CVDSIC &A= Alz7]E0] e SiC 2A19h=
g3 t=r] wEel Az TE Ttevle
of ol27|7bA w2 A7 JAHI ok
CVDSIC &A= =4 Aoz e, W4
2 g ek kg A o] oot J_-G]- A 94 7
*7} Eo} 7]F Sintered-SiC, RB-SiC &A1 BT} 717

Sic 2415 4, 1A%, W 8854, 1715
A, WA ol 71 AAERT $53te gk
HlE A ZA | A8o] Hu Y} olo] theksk
Y Sl ST B3 S S AT j Azl olHe BHS shaT

of dAe] ol Hal = SiC &4V 3 B wBoHL CVDSIC 247 A1E &A1l

- _g_ [1] =
S o] §31o] A 2= CvD-Sicel T, Sintered-SiC, RB-SiC A9} SYUsIAL 1 o]49

A AE BAE ARNEA A skl A2
hg B40l U A7E skt

OlN I‘U i r°" -llm

N

# Corresponding Author : aircraft2743@kumoh.ac.kr
Tel: +82-54-478-7382, Fax: +82-54-478-7319

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.

— 16 —



D F=AFEEE A, A7, A E

£ AFdA Ags IiAle setEbgo s
AzE CVD-SIC, ddad oz A=x" Sintered-
SiC, ¥FgAZAM o7 Az RB-SiIC 3719 A o]
H F7]E 83x65x1Ilmm=Z A 25 o™, Fig 19
Uehfiich 2+ Al EA4X] = Table 1~30] el
WAATE

CVD-SiC

Sintered-SiC

RB-SiC

Fig. 1 Shape of workpiece

Table 1 Mechanical properties of CVD-SiC

Items Value Unit
Density 3.2 g/em?
Hardness 30 GPa
Flexural Strength(3P) 582 MPa
Young’s Modulus of Elasticity | 466 GPa
Poisson’s Ratio 0.21 -
Fracture Toughness 2.94 | MPa-m'?

Table 2 Mechanical properties of Sintered-SiC

Items Value Unit
Density 3.1 g/em?
Hardness 27.5 GPa
Flexural Strength(3P) 428 MPa
Young’s Modulus of Elasticity | 430 GPa
Poisson’s Ratio 0.14 -
Fracture Toughness 4 MPa-m'/?

Table 3 Mechanical properties of RB-SiC

Items Value Unit
Density 29 g/em?
Hardness 24.5 GPa
Flexural Strength(3P) 274 MPa
Young’s Modulus of Elasticity | 393 GPa
Poisson’s Ratio 0.22 -
Fracture Toughness 45 | MPa-m'/?

Fig. 2 Surface grinding machine
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Fig. 3 Experimental set-up for measuring grinding

Table 5 Experimental conditions for grinding

Grinding Horizontal spindle surface grinding
machine machine

Workpieces CVD-SiC, Sintered-SiC, RB-SiC
Wheel SDC170L100BW

Wheel speed 1,700rpm(1870m/min)

Table speed 2,4, 6, 8 m/min

Depth of cut 5, 10, 15, 20 um

Grinding type Plunge & Wet

force
Table 4  Specification of Surface Roughness
measurement
Manufacturer Mitutoyo
Model SJ-210
Z - axis 3604m/0.02564m, 1004m/0.0064m,
range/resolution 25;m/0.0016
As 0.08, 0.25, 0.08, 2.5mm
Cut off
Ac 2.8, 8um
Detection method : Differential
inductance method
Measurement range : 360um (-200
~ 160ym)
Stylus material : Diamond
Detector Tip radius : Sum

Measuring force : 4mN
Drive range : 21mm
Measurement : 0.25mm/s,
0.5mm/s, 0.75mm/s

Return : 1mny/s

Sampling length 0.08, 0.25, 0.8, 2.5mm
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