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Change of Surface Characteristics of Cemented Carbide
by Plasma Nitriding

K. H. Kim

Department of Materials Engineering Chungbuk National University

Abstract

WC-Co base cemented carbides were plasma nitrided to obtain more hardened surface
layer. The surface hardness of Hv1338 which is higher than a non-treated one by 30%, and
the hardened layer thickness of about 50:m were obtained by the treatment of 3hrs under
the conditions of 550°C, and 5Storr of gas pressure of which composiiion was 1.1 of N,:H,.

The nitrided surfaces had WN and W.N phases in the non-coated samples and AIN phase
in the alumina coated samples as the results of X-ray results, and showed surface roughness
of 5um which were caused by the sputtering action of the plasma gases. The hardened layer
exihibits an enhanced wear resistance during the cuttability test.
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Fig. 1 Schematic diagram of the apparatus for
plama ign-nitriding
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Table 1 The effect of treatment conditions on
the micro-Vickers hardness of the sam-

ples.
sempe | T s
Non-conted | Nt uwesied 1021
S T
. ‘NZ STy 5 1338
” N, : H2”: 7:3 1273
“ N, - H:: 511 1115
- Ny H, = 10: 0 50
ALO; coated Not treated 1448
I v I
,Na,?ﬁe”f,,ﬁ,aﬁ e

e epdded, olFE Ha
o8 Al ol vldea, e HEAL e
o] m@ElEa A5rh @A GEde AeE

A ATk olg HHeE SR )ﬁ it 50l
H oA M B stAF a8 EF
2 g, pav], Bl T A 7}“‘:3% =
PR on, g TSR @& 7R 2§

gl 24l HAol&o) spulteringd] 28 Al#o] F
Bqirhrh ddolubim, fdete] EFsba oA
WEZ4 Fgzhgel Jehn % F7 dEE
Fgstack 3 i v oew (FA+E
&) Fepzwr oA N+ Ho—» (NH) +H 5

o] o] whgoE N7} FHksla Note] oft 7]
el sputtering> AlQJEln 2g= 7l4E Ao

I Ak BB Aok B 2

2] sputterifigzt

i

[=

3
ZFawel Hysl Eolanrl £3bsk o4l H
oA by e W E 2AEAE DA st
o el thalste] Bk HA o
_./'1:

2k ! AEFE RASE s
Aoz AT Wl TV dstd "
Efvtae] 9% Eel o]2dalA

8] Ff-eke] LOI%AEZ H$ AdIx o
Alzke] Zojx® A3 ERr devde
sk olelge] ARFrE vl
& dhelfe] HER AA
dapEle] Wit Coof dahge] AAMEAY AW
o] dAgxle] glow 1§ Hog HEHe
o, Fig. 2914 Jbepd dlejzie] X4 i
2R 2] a7t JEE U8+ Utk
sl A WC 28 WN, W,Ng| ml=3¢] $ixs

B B

1o

FAREte FEAY] E@E FHe] glenz H3
Aeld A deldx] e FanE ®4
aslct.

T, @R o8 AEe] A eedle o]eds)

Helg Axrl #Hd Hvloezs A U]i-]a] A|H e
Hv14485 ) ¢F 35%¢9] =& Z7i8-8 VERIY
o} ol7e AlNe] Ao 7]elst Li B 2k

IL"



170 T s 4309 3% 1997

X A W

ar v

O undefard penk [
&

- o]
o a0 F
| S
F a0 H z b
N © ) o 70 B %
{a)non-coated sample
L0 AN 1
O undefinen ek ;
I
1]
i
o @
| i
0 3;1 a0 0 & 0 Wy ot

2g-->

(b)ALQO, coated sample

Fig. 2 X-ray diffraction patterns of the plasma ni-
trided samples.
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Fig. 3 Hardness curves Tor the samples ionnitrided
at 6807, 3h and Storr of which composition
was 1:7 of Hy:N,
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Fig. 4 Variation of hardness with the treatment
times and temperatures
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Fig.D The effect of shiding distance on the
weight loss of the sample in cutting test.
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(e} ALO; coated, not treated sample. (d) AlQ; coated, ion nitrided sample.

Fig. 6 Photographnes of cross-section(left side) and surface(right side} of the samples.
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