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Presintering Temperature for Improving the Tool Life in Machining of SisN, Ceramics

Jae-Woo Lee(Mech. Eng. Dept, Doowon Technical Cdllege)

ABSTRACT

The setting of a presintering temperature is carried out on the basis of the Vickers hardmess of the presintered
compact in the method for producing a ceramic sintered compact comprising presintering a formed compact composed
of a ceramic powder and a sintering assistant, then machining the presintering corapact and subsequently sintering the
machined compact. The Presintering temperature is prefersbly set at a temperaturs so as o provide 213-230 Hv
Vickers hardness of the compact for presintering. Furthermore, the presintering temperature is preferably within the

range of 1,300-1,450T.
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Table 1 Properties of presintered ceramics of lot No. 1
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Table 3 Properties of presintered ceramics of lot No. 2

teat | test | test | test | test
1D 11 12 13 1

Presiofriog |y ang | 1400 | 1450 | 1500 | 1550 | 1600
bomp, ¢

Vickers

becdnsss, Ho| 5 | 180 | A3 [ 2@ | 289 | 362
fecsity, 188 | 206 | 208 {215 | 2w |22
forn’

phickege |y oo | 315 | 328 | 483 | 512 | B3
reke, * P P
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Table 4 Properties of presintered ceramics of lot No. 3

test | lest | test | test | test |test
Lot Noo 3 e b s 117 {18 | 1 |z
Presiniog | oen 1300 | 1350 | 1400 | 1450 |1500
berap,
[V ickers
boucoess, to| % | 165 | 20 | 26 | 2 | %8
peosity, 1,08 | 2p3 | 21¢ | 217 | 220 |28
for
hrinkege
i 031 | 117 | 315 | 318 | 330 | 3.68

Lot No, 1 test 1 | test 2 | test 3 | test 4
Bresinfering wod | 100 | 1200 | 1300
ternp, T

Vickers

hardness, Hy oB 0 b8 n

density, gfcm® 1.92 1.96 187 .0l

;;hnnkage teke, m

0,51 BES 0,83

Table 2 Properties of presintered ceramics of lot No. 1

Lot No. 1 test 5 lest b | test 7 | test B
presinfering 1350 | 1emd | 1450 | 1500

temp.,

Yickers

baccens, Ho w2 | w25 | 26 | 38

density, gfcm® z.0b el12 Z1B 231

shrinkeep wetel o | oope | o3ne | em
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Table 5 Properties of presintered ceramics of lot No. 4

E No. 4 test { test | test | test | test |test
o B0, 2t {22 {23 | 2¢ | %5 |2
Prestaletios | ong | 1250 | 1300 | 1350 | 140D {1450
temp., C
Wickers
bacdrens, Ho| 120 | 18 | 2B | 252 | 20 | 366
density,

s 200 | 203 | 208 | 214 | 220 {230
o
phrickese | o Vo | 1oe 182 | oo |5
tete,
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Table 6 Cutting conditions in turming

Cutting speed V 30, BD, 8D mfmin

Feed ale F D1 mmnfrev,

Degth of cut D 05 mm
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Fig. 1 Tool life curves of cemented carbide tools in
machining of presintered ceramics
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Fig. 2 Tool life of cemented carbide tools in
machining of ceramics presintered at different
femperature
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(a) wear pattern of tool in machining the green body

(b} magniﬁcahon of ﬁeamd swface of (a)

(c) wear patern in machining ceramic presintered at
1160



(e) wear patlern in machining ceramic pmesmtered at
1400 'C 2

{f) magnification of weared surface of (e)

(g) wear pattem In machining ceramic presintersed at
1450 ¢

(h) magnification of weared surface of (g)

Fig. 3 Typical wear pattern of cemented catbide tools
in machining of ceramics presintered at
different temperature
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Table 7 Relationship between Tool life and
Vickers hardness, Hv

Lot No, 1 test 1 lest 2 | test 3 | test 4
iV ickers
hacdoess, He 5B ED B 7
T ool life, min 40 13 23 Z2
.ot No, 1 test 5 test b | test 7 | test B
WVickers
hacdness, Hy 102 2eh 2B6 328
T ool life, min 2.3 16.2 123 12
2 test { test [.iest |test | test
Lot No, 2 test B 10 1 12 3 |1
Vickers
bhardness, Hy 73 | 16D | 213 | 246 | 2BS [ 362
Tool life, minf 23 | 3B | 166 {117 | 73 | D&
test | test | test | test | test | test
ot No. 3 Ve s | 17 |8 [ |
Vickers
b cidess, He 08 | 165 | ©3D | 265 | 2BB | 32B
[Tool life, minf 2 | ¢2 | 152 [ 118 [ BB |11
test | test | test | Eest ] test | test
ot No.d o b | es | | o |
WVickers
bardoess, Hy 120 | 16B | 22B | 252 | 2DB | 3B5
T ool life, min} 24 | 36 | 168 {121 | 70 | D4
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