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Abstract In the Ti(CN)-Co/Ni cermet, WC is an effective additive for increasing sinterability and mechanical
properties such as toughness and hardness. In this work, WC, (WTi)C and (WTi)(CN) were used as the source of
WC and their effects were investigated in the respect of microstructural evolution and mechanical properties.
Regardless of the kinds of WC sources, the hard phase with dark core and bright rim structure was observed in the
Ti(CN)-Co/Ni cermet under the incorporation of relatively small amount of WC. However, hard phases with
bright core began to appear and their frequency increased with the increase of all kinds of WC source addition.

The ratio of bright core to dark one in the (TiW){(CN)-Co/Ni cermet was greatest under the incorporation of
(WTH)C compared at the same equivalent amount of WC. The mechanical properties were improved with the
addition of WC irrespective of the kinds of sources, but the addition of (WTi)(CN) was less effective for the

increase of fracture toughness.
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Fig. 1. SEM/BSE micrographs of the TiC, N, WC-10Co-10Ni specimens (for x = (a) 0, (b) 10, (c) 20, (d) 30 wt%) sintered

at 1500°C under vacuum for 1h.
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Fig. 2. SEM/BSE micrographs of the TiC,;N, . WTiC-10Co-10Ni specimens (for x = (a) 10, (b) 20, (c) 30, (d) 40 wt%) sin-

tered at 1500°C under vacuum for 1h,
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tered at 1500°C under vacuum for 1h.
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Table 1. The properties of TiC, N, WC-10Co-10Ni specimens sintered at 1500°C for 1 h in vacuum.

WC content sintered density . Hyv K¢ TC TN
(W%) (g/em?) porosity (kgf/mm?) (MPam'?) (Wi%) (Wt%)
x=0 5.57 A06B04 1209 10.7 8.93 8.13
x=15 5.83 A04B02 1317 8.2 8.69 7.32
x=10 6.05 A02B02 1317 9.0 8.44 6.63
x=15 6.31 A02B02 1336 10.3 8.18 6.02
x =20 6.60 A02B02 1418 10.8 8.01 5.40
x =25 6.90 A02B02 1443 11.4 7.83 4.75
x =30 7.19 A02B02 1465 11.7 7.72 4.17

Table 2. The properties of TiC, N, WTiC-10Co-10Ni specimens sintered at 1500°C for 1 h in vacuum.

WTIC content sintered density . Hv K TC TN
(Wi%) (e/om) porosity (kgf/mm?) (MPam'?) (V%) (W%)
x=10 5.89 A02B02 1408 8.5 8.90 6.95
x=20 6.25 A02B02 1387 10.1 8.72 5.71
x =30 6.63 A02B02 1418 10.3 8.65 4.63
x =40 7.06 A02B02 1535 11.0 8.62 3.73

71F, SEelA, dEs, LAY 5 S
FEEA T VeI WC el woldlel w
2t g9 vFe] S & F ded, ole
TICN B} WC8 o|8u]Fo] Z7] wjite|d}. 7+ &
w9 73 2AYEEY] Ve £EE depe
1ISO 4505 Al &3l vehldet. 2+ FAle] ofn)
= Agupge *Hﬂ%l Meslged, dubdes
A02B029 713 AT o AU AAEQ @

o7 ﬂ&%%v}. WC7t =R 42
A06B04Z. 5314 o2 71 AHelE et W
7V g 71z ket Al 2 4
e, 10 wi% o] wortk ERed cksst 7|
L HS B o U9l ol WOL TICN
A MM ES] HAAE AAsed Aoz A B
g g ATddelE dX|EHE deE 3
‘:,l_%q_l.M)'

WC o] 7S &89 A=t Svike
= 4 AUed, =33E AAE2E Wb TiICNE 7
=7b A, wee] Azl whel &zAde] AjAlE
A 5 QA ulMEtE Al 79l AeE
"o}, shEielde] ASx wort #4-ER 42 3¢
£ A we el ael el A9E
vehislet. WC A7=kel 30 wt%E 37H W7x]
71AA Aol AIEUAITE, Al ArEe| M=

Sk ©
g

weel weke, disee) TicNel dla) Hlelmz
A Eo] 948t AR Addle]i 30wt 2k
BN AR WOk 2 Ao P,
2 skt Aadke) A9E We Bl 371
R IS S S th
ebdet. ol WOk TICN®e} & ehaek 9 A
S Y1 Aol

F 20 WTICE #7)sle] A)lzst 8= ,] o A
=, 7%, QA deedE, dERss 5 4

EA4S vehigde) 4 e 7)1 wc 7} g
T3 72| ISO 4505 Al &8 vepisdt
WTIC7F A7H A= o]o] 7Pt gl 7393
7)%o] ¢kt 7102 Hol WTICE TiCNAl MM E
o] &7 EBA /Ao EoAl AeR oAz &
?—*@l M= A A= 2 5994 7= B
A $pEAle o2 = olgst dAx
wCe 73‘-&4 o] WTIC7} H7hdel| njel AAEA
o) MM o= - 23S 2] wEd Aok
Fraetiek gl Asekel A WTICZF A7k o
e} J—’t F Aoz FAEGE, o] =3 WTICS]
go] TICN He} 27 wfjfelo},
301] WT1CN—9‘ Hrlelkd Az g U=,
Ax, 71, A4, destas, deAaw 5 ¢
FEAE EgIEl. WTICNe] H7be 7S5 A7}

Vol. 14, No. 2, 2007



">

138 AT - Qg - ke

Py
-

Ao - A7 - 24 -

0|8l

Table 3. The properties of TiCy N, WTiCN-10Co-10Ni specimens sintered at 1500°C for 1 h in vacuum.

WTICN content sintered density . Hv K¢ TC ™
(Wt%) (g/em’) porosity (kgf/mm?) (MPam'?) (Wt%) (Wi%)
x=10 5.79 A04B02 1317 8.4 8.57 7.47
x =20 6.00 A04B02 1317 7.8 8.23 6.97
x =30 6.23 A02B02 1397 8.4 7.88 6.60
x =40 6.49 A02B02 1397 8.6 7.55 6.06
x =50 6.76 A02B02 1379 8.0 7.13 5.72
x =60 7.07 A02B02 1379 8.5 6.77 5.20

HA o2 At Hepe 713E FrklA okss A
22 Hol WTICNT AMHlES] &4 BA 7jA &3}
7} Q= AL AR A9 WTICNS] A5+
Bl g2 ol 30 wi%S A7)sledoF A02B029)
Fx3 71FEA S e HoE FAFY] widel
WCH WTiCe BlsiME 244 el Ea o)z}
g = glsich o|2HE] Asgske] W TICNA
Al ES] A9 AAEA NS s8] 2o g oF
o] work 283S o 5 dgidh

WTICN®] -+ WCsl fARH A7k 271
of et Ax W m2iolyd zZho] vlwA 5lE
Aoz A o|Hg HAE WTICN A7l
W AAEAS] s ko] & ZoE wixddc)
3125 40 wt%2] WTICN A7l 339 A% 339
QA2 8.6 MPam'’o& WCE 7|&2% & o] %
ARE kS AH7FEE 799l TICN-20wt%WC-Ni/Co
22 TiCN-30wt%WTIiC-Ni/Co &2 10.3~10.8
MPam'2Hc} 2R}e}. oli= 7alale] v|Y3l2 @Y
27 (crack deflectiony} 22 QA 34} 7|99 &
It A et A2 Al e Aes)
g2] $F AT 2> WTICNS A7lslds wed
WTICE #7138t 7399 fAlsr Zlez fa=Egie
A vl AR AR A B AR
delA glent A kel & TICNAl AMHE &
] 7ol wAgE 785 ST Ego| Fo}
Ax FoA F-A44 e AT ¢ ] vet
AR Q7. o9} o] wCo| A7}t Wiy
ol wEt Aolgt nHFEE 2t AMHE S Al
3 s & g e, ol B AT
Bl AF%E Fv[g oz gdudc) ol A
MU E. J1F Aol 7]Ee] & 5 Qe AFE, FF

Arg el A MAE nHTERE olsfsl A

Journal of Korean Powder Metallurgy Institute

Asked $82 4 d& Aoz 7=

4. 82 B

TiCNAl MElEel] WCE #H7lsbd §hF9] o34
o] /jAE Rl oplet AxE, T F 71AA A
Ax e FTARE AT 7 dSS gl
o WCE A7IE MHE 7% 73AAde] TiCNe| 7
2 coregt (TIWYCN)} A rimeE 74 A
el core/rim F-E2E JepEt. WC AH7leke] 2
7Vl w3 cores Zbe Aol FAEHUE
H), o] AZAZ7| TIiCN core T AW
inner rim&o] ®AFO 2R Halg] F coreR A4
sle] AR wiMzA o2 HEIe

WC 4 WTIC 32 WTICN B3313H8-2 %7}
3 A¢E weet Ak 53 3akEe] Aok
ulel 223485 3 A=, HHAA § 71AA A
o] /RAE ). AR, BEtE-S AV A
= WC wvjs) B} 2k s Arisled® v
cores 7F AAAE F4AA 5 Ak ol
WCE =338d), vhekst 52 Arek A7pds)
£ 8oz AMulE Aas] nHzA 9 B4 =
Aol &8 4 SeS & T e 2L Iy
coreZ Z¥= AAARS WTIC, WTICN 5 833t
= A1) aet S7RldEd, ol daE vk
WTIC, WTICNE°] inner rim &3 37 core™
248 4= gle] vepd dAeR ddEHT
WTICNS A7) Aol A es u|gle] 34
o] dejzom ol2 Qs Alxst MM ES] slxjql
A e WC 32 WTICE A7H 7%l vls) 1)
wA - Ao vepgAnt AR & Apel7}
FAEA| dsict.




WC A7} 9ol ok Ti(CN)-Co/Ni Al AElEe] w22 1 BExs) 139

uAlel 2

B 3= 2005d1% ebEdEtw el TR dAlg]
o 23ty AFEHGLH, ool FA=FH.

b
o

ik

1. P. Ettmayer, H. Kolaska, W. Lengauer and K. Dreyer:
Int. J. Refract. Met. & Hard Mater., 13 (1995) 343.

2. S. Zhang: Mater. Sci. Eng. A., 163 (1993) 141.

3. T.-J. Chung, S.-Y. Ahn and Y.-K. Paek: J. Kor. Ceram.
Soc., 42 (2005) 171.

4, ). Zackrisson and H.-O. Andren: Int. J. Refract. Met. &
Hard Mater., 17 (1999) 265.

5. S.-Y. Ahn and S. Kang: Scripta Mater., 55 (2006) 1015.

6. S.-Y. Ahn and S. Kang: J. Am. Ceram. Soc., 83 (2000)
1489.

7.

8.

S.-Y. Ahn, S-W. Kim and S. Kang: J. Am. Ceram. Soc.,
84 (2001) 843.

S.-Y. Ahn and S. Kang: Int. J. Refract. Met. & Hard
Mater., 19 (2001) 539.

. S.-Y. Ahn and S. Kang: J. Kor. Ceram. Soc., 35 (1998)

1316.

. J. K. Yang and H.-C. Lee: Mater. Sci. Eng. A 209

(1996) 213.

. W.-T. Kwon, J.-S. Park and S. Kang: J. Mater. Proc.

Tech. 166 (2005) 9.

. D. K. Shetty, I. G. Wright, P. N. Mincer and A. H.

Clauer: J. Mater. Sci., 20 (1985) 1873.

. H. Suzuki, K. Hayashi, H. Matsubara and K. Tokumoto:

Jap. Soc. Powder and Powder Met., 30 (1983) 106.

. S. Kinoshita, M. Ueki and H. Suzuki: Jap. Soc. Powder

and Powder Met., 41 (1994) 152.

. M. Ueki: Jap. Soc. Powder and Powder Met., 40 (1993)

743.

Vol. 14, No. 2, 2007



