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Abstract

This study is performed to develop the SisNg
based ceramic inserts. SiaNs with addition of
SiC and AlLQO; is investigated to determine the
possibility to be a new tool. The tool life of
SisNs insert with more than 20wt% SiC is
shorter than commercial SisNs insert during
machining both heat treated SCM440 and gray
cast iron. Even though SiC has higher
hardness than SisNjy, its chemical affinity to the
iron on high temperature may causes deteriorat
ion of tool life. To the contrary, SizNs insert
with Al:Os shows increase of tool life up to
300% compared to the commercial SisNa insert.
It may attribute to the high temperature
stability of AlOs. Further study will be focuse
d on the optimization of ceramic inserts with
the composition of SisNs and Al:Os.
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purity grade, Wako Pure Chemical Industries
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Table 1. List of Composition and Sintering

Condition
Batch(wt%) Sintering Condition
Sample
B-SiC | a-SisN4| 8-SisNs| G1 | Temperature | Time | Pressure
SCN8-20 20 7 1 8 1760° C 8hr { 25MPa
SCN8-25 25 66.06 094 8 1760 C 8hr | 25MPa
SCN8-30 30 61.13 0.87 8 1760 C 8hr | 25MPa
SCN16-20 20 i 1 8 1760° C 16hr | 25MPa
SCN24-20 20 ! 1 8 1760 ° C 24hr | 25MPa
a-SisNs| 8-SisNy Gl
SN1 91 1 8 1760 C lhr | 25MPa
SN2 91 1 8 1760 C 2hr } 25MPa
SN8 91 1 8 1760° C 8hr { 25MPa
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wg SN-Seriest A a-SiaNy: 91wt%, B-Sis
Ny @ 1wt%, Gl : 8wt%)2 ZAT 43 A 7to]
1A}, 2A 2L, 8A Tt o2 7+ thaT)

AALE AP ALES FAVAE HE A
ghojm, z} AAF T 7184 e+ SNGN 12
0416011, & ¥l HYZto] 45° A CSDNN 2
525M 12CEA Type& AH&3lith

Table 2. Surface roughness of Ceramic tools

@8 oum
Rake Flank

Sample Ra Rmax Rz Ra Rmax Rz
SisNa 0.16 211 165 012 111 080
SCNB-20 0.01 027 022 0.01 064 025
SCN8-25 002 103 059 0.02 069 043
SCN8-30 0.10 113 086 015 068 057
SCN16-20 012 279 1.69 0.06 065 057
SCN24-20 0.11 2.18 116 003 061 062
SN1 0.01 027 022 001 057 025
SN2 o1 0.81 0.78 0.02 077 0.34
SN8 0.05 0.82 062 0.02 068 043

71% AAZAL 1745 SCM 440(AIS14140,
HB=285~352)9] 7% AA&Z V=160m/min, ©]
£ f=0.2mm/rev, 47 o] d=0256mm= F2}tst
Ak =23, 9333 SCM4408t A=7F @&
8338 (Gray Cast Iron, 180~250HB)S 4%
insert?] A Hat&x (300~500m/min)F 9 3t
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Table 3. Chemical compositions & Mechanical
property of heat treated SCM440 and
Gray Cast Iron.

Chemical composition (wt%) Mechanical
Div. Property
C Si Mn| Cr { Mo Others Hardness

83 | 015 | 060 | 090 | 0.1
SCM440 0— - 0?0 0?0 0-5 003 HB 2555
- HRC 58

043 1135{090(120] 03

Div. C Cr | Cu | Mn | Mo | Ni P S Hardness

Gray |325]|005|015| 05 [ 005|005
Cast - - - - - -
Iron 35045 04 | 09 | 01 | 02

Max | Max | HB 180-250
0.12 } 0.15 HRC 20
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Fig. 1 Flank wear curves of and insert during
machining heat treated SCM440 under V=
160m/min cutting speed with 0.2mm/rev fe
ed rate and 0.25mm depth of cut. 350

Tool life (sec)

AS10  SCN8-§ SCNB-10 SCNB-20 SCN8-26 SCNS30 SNt SN2
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Fig. 4 Tool life of and inserts
during machining heat treated Gray
Cast Iron under V=160m/min cutting
speed with 0.2mm/rev feed rate and
Samples 0.25mm depth of cut

Fig. 2 Tool life of and inserts during machi
ning heat treated SCM440 under V=160m
/min cutting speed with 0.2mm/rev feed
rate and 0.25mm depth of cut.
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Flank wear Crater wear

Fig 5. Photographs of SN2 ceramic tool after
machining of SCM440 V=160m/min, f=0.2
mm/rev, d=0.5mm

Flank wear Crater wear

Fig 6. Photographs of SN2 ceramic tool after
machining og Gray Cast Iron V=160m/mi
n, f=0.2mm/rev, d=0.5mm
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