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Cutting performance of Ti( C, N)-based cermet tools
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Abstract: The nano-composite Ti(C, N)-based cermet indexable tools and functionally gradient Ti(C, N)-based
cermet indexable tools were prepared by vacuum sintering process and surface heat-treatment process with hot iso-
static pressing ( HIP) in nitrogen, respectively, and the newly fabricated cermet cutting tools were tested by contin-
uous turning. The results show that, comparing to the cemented carbide YT 15, YG8 and cermet TN20, the newly
fabricated cermet tools exhibit better performance and higher wear resistance during cutting the normalized medium
carbon steel, quenched medium carbon steel and austenite stainless steel. The surface hardness of the post-treated
cermets increases, and the thermal shock resistance is substantially improved. The cutting property of the cermet
tools with gradient structure is much better than that without gradient structure.

Key words: nano-composite Ti( C, N)-based cermet; functionally gradient indexable insert; cutting performance;

wear resistance

% B [ A O, BAEH A

Ti(C, N) & mfw /] LN BT Rm  FEERE
it KRN T RN . DR

& i B ZDRE R LR A R A SRR E PEATRAR A 5

i 55 [

O EEMB: HEARBEEESEIIUH (50104006) ; WAL BUR B NA TR FES BB IUH (2003 31) ; SR FH RIS S TG %
B35 H (KJA0456)
s B HA: 2005 -08 - 01; 23T B#H: 2005~ 03 =20
BIHEE: B 5, 2%, M1, Hih: 025 84895790; E-mail: shzm@ ctgu. edu. cn



- 806 ° o EAT 4R R

2006 45 H

& B B Rk B P B AN e HAT ] A i, A b U 1D )
DRI A H 5538 2 . gk RS 2 it m 48
MR 2O, K E A 48 b & i s n
— T FE KR A R A Lk AR B e A gt T 45 3
ATRAES G BN oy v AN oD o E R NN TR 2 B o =T
BREKIEERET . GFAHRR T &EEERETA
ALBEECR, Tiked: Y G HEAE B A A 3k 3R
REARMBES WA EL, LOEREHIREM B
MR LTPERES ™) . CHEREY, BALaH )G
ol F 2 T B 98 1 AR Y e ) AN B PR AR e T
AT B Re 4 I I ANK 5 6 428 M & R T AL
AEERIN, PIYEANBRARARI DU B R ) B b, R
PORL R I B RS, BB R 1T 5 45 e TR 1 R R
O ARSCE R B e gl T A RN T AL kb
BT EH% T EmPEmgrkZ4Ti(C, N) 48
Vs J) R ThRedh G B b & ) Fr, RS )R
HAT T 0 e DT SEs, %) B PIE E RE AT T 4
BT o XX TR AR E A AR A AL B H AR — 2048
o B R e A L) N A R A S
A .

1 3XI§

H i J] A B4 B EE o 33% TiC-10% TiN-
32% Nt 16% M o-6. 9% W C-1. 5% C-0. 6% Cr; C2 ( J&
), TiC KA TiN A B 29 KA ROk 2 &
MR, AR STk BT oA 20 8, A H [A] A
A7 TRV il 25 4h oK BG4 B B B ) AL R B 4
JEBFE T IR AR 36 h Jaltt, BABE
A, WHEJE, il )1k 270 MPa, W FFE Y J5 23
TR P MBI AAACT . AR R &N ZT -
60 ~ 20 M ELAFRRES Y, BRESIRE N 1420 C, RIS
B 60 min; Z AL AL B AE K EH ABB & w47 )
QIH ~ 6B IR L EAT, BE4iiRE A1 150 C,
KA No- Av IBASM A TAEN T, A B 724 100
MPa, fRIRAREITEIY 1 h. F JSM ~ 5600LV #4
i BDILEE A ) ) LIRS

DIHISEE7E CA6140 il E K EiEAT, J) AR
50 SNUN150416, ZHMAEH 6.= 75, w= 0,
w= 5, A= - 3. RHTEHI . WELEE T
T BP AR (I BEFE V C kel 5 ) HL IR B 1, 4l
FRUEBL Vo= 0.8 mm . FHIJI A FALAFERT S )
PR RE B AR A KON EE ) B gy S REFR AR I AR 1
vl

R1 ST AR RESR AR
Table 1 Component and mechanical properties of

used inserts

Bending
Inserts type Composition Hardness strength/
MPa
. NM TiCG-TiN-NrMo WC 89. 8 2 089. 44
(as sintered cermet)
DM TiCG-TiN-NrMo WC 92.0 1715.50
(post-treated cermet)
TN20 Ti(C, N)-NrMo 92.0 1 400. 00
YG8 WC-CO 89.0 1 500. 00
YT15 WC-TiG-CO 91.0 1 150. 00
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Fig. 1 SEM images of surface zones of

newly fabricated metal cermets

(a) —Sintered in vacuum; (b) —Treated in nitrogen
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Fig. 2 Interrupted cutting curves of

newly fabricated metal cermets
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Fig. 3 Comparison of cutting performance of different cemented carbides

(a) —Normalized 45* steel; (b) —Quenched 45" steel; (¢) —Cast iron; (d) —Stainless steel
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