79

AR HHS AN
J. Kor. Inst. Surf. Eng.
Vol. 38, No. 2, 2005.

<qPE=E>

TiB, ZEe| HEY &AME I8t AISI H13 steele| ZEStX{2|
s MSsh A &, 0|83
MBtEn ez

Adhesion Improvements of TiB, Coatings on Nitrided AISI H13 Steel
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Abstract

This study investigated the effect of nitriding on the hardness and adhesion properties of TiB, coatings.
Inductively coupled plasma (ICP) was used for both nitriding and deposition. By applying ICP, H13 steel
was nitrided at a high rate of 50 pm/hr. After nitriding, a Fe,N compound layer or a diffusion layer was
formed according to the hydrogen/nitrogen ratio. Both layers could improve the load-bearing capacity of the
substrate by increasing the substrate hardness. The adhesion of the TiB, coatings increased to ~30 N after
nitriding, but the hardness of the coating was lowered to 20-30 GPa. However, the adhesion of the TiB,
coatings with a high hardness (>60 GPa) could not be improved substantially by nitriding due to the large
difference in hardness between the coating and the substrate. The grain size of the TiB, coating was larger
on the nitrided substrates, resulting in a decrease in the hardness of the coating.
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Table 1. Main process parameters for plasma nitriding
and coating deposition

Plasma nitriding | Coating deposition
d.c. power . 400 W
r.f. power 400 W 100, 400 W
Gas H,/(N+H,)=0.2~0.8 Ar 100%
Temperature 560°C 200°C
Pressure 80 mTorr 60 mTorr
Time : 3h lh
Substrate d.c. bias 200V =30V

A]—%‘é‘]—oiE]— 71L& AISI H13E °]&3t5om
o) O3um GFrY IHE o188t Tl
Z L ofHESCE 223 A
3 %O*E‘r 1X107 Torr ©1’3¢] 2AFL
o 48& AlFstdth vHAl 33 #E
VER T "R F3E T‘C 315t
2Rt 2] A A8l AsAE Al
dast £ae] HE 2 FJ2oH, TiB,
He AEe of AYE 2H3}A] AUt 54
4 ] XRD$F SEM 24 stglen A<
= CSEM A}9] scratch tester, A =F4 oll=
Flscherscope A+e] H100c micro hardness testers
ARESIATE 53] Ax &4 Aol =l HEst
Z43st7] s 28 FAY 10% B WA

gt

v e

3. Algds

H137] Asixg] ol% Ao Fadn sy 2
APRARR AR 29 19 dehiic) A3

o) ¥ Areh FafEe] vieh AAgle] 34
A% 150 yumE FFHAJ T A7+ 50 pme

3l £+ ¥ o® 4R de #BEF v
o *o%%l o] FAHJY. 29 2= dskFe
XRD B4 A olt), s Al F£4e FE
20~60%Y o Fe,N 3§E Zo| T2 AU
U% 3}'7“ F323N Q’zﬂ"jc “’]'2]'&} E]— A ’] =
7} 80%Y W= Fe,N Fey N 33E2 32T
23 A A 9 AAE AT él_ﬁ‘rzm o]

H13 732 AEE 4 GPaollA 10 GPag Z71351
o SESH FAE Atoldll At AA
EltA] ekt

TiB, ZHQ A Iuky Mi Hpojo] 2z qtol]
ola) 2001 70 GPa A& 7
HA JoPY B AFolA
A71E 24BN A %H Hels £,

Llo{o{vﬁm io_\,LLQL‘mEr}LON'—lN

32

r\r I“N
2
Pﬂ N
o
ot
il
KRy
BN
E ne

SEL 200KV X300 Wpm WD 186mm

(b)

Fig. 1. Cross-sectional morphology of the nitrided H13
steel, N,:H,=2:8: (a) Optical image, (b) SEM

image.
-Fe(110)
1 H13_substrat
FeN(111) }\ Fe,N(020) Fe N(220), _substrate
T 1
30 405 P 50 60 7Eo
H F R i ON;H=2:8
. L
T ——— T T T T T —
g 4, i 1 50 60 70
;{ 1 Ji( . N,:H,=4:6
s R R T ———
£ 30 40, 1150 60 7
g 1 A DONH=64
= PN ;
T — T H T T T T
30 4, 1 1 s0 60 70
v 5{ bONH 82
A ) i
T T O T T ¥ .
30 40 50 60 70

26

Fig. 2. XRD patterns of the H13 steels nitrided at -
different N,/H, ratios.
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Fig. 3. Optical images (X20) of the scratch channels of
the TiB, coatings: (a) ICP 400 W, H13 without
nitriding, (b) ICP 400 W, nitrided H13, (c) ICP
100 W, H13 without nitriding, (d) ICP 100 W,
nitrided H13, the scratch direction is from the top
to the bottom of the images.
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Fig. 4. The changes in (a) the hardness and (b) the

critical load as a function of the hydrogen
concentration.
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Fig. 5. Surface morphologies of the TiB, coatings on the
substrates (a) with, (b) without nitriding.
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