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A Study on Wear Resganceof 1on Nitrided SUJ2, SKD11 and SKD61

J. H. Jun, S. H. Lee and G. C. Lee

ABSTRACT

A Study on wear resistance of lon Nitrided SUJ2, SKD11 and SKD61 J.H.Jun, S.H.Lee and G.C.Lee,
ABSTRACT lon nitriding(or Plasma nitriding) process was used to enhance the surface hardness of
commercia metals such as SUJ2, SKD11 and SKD61. All the samples were DC plasma nitrided for 35
hours in the atmospheres of 7%N, and 50%N.. To characterize the nitrided layers, microhardness and
nitrogen composition distribution were measured in conjunction with examinations of microstructure and
phase analysis. Dry wear test were carried out using a wear test machine under conditions of 200rpm speed
and 50kgf normal load. This paper will try to find out relationships between the metallurgical property and

the wear resistance of the nitrided layers.
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Table 1 Chemical Compositions of Test Specimens (wt%)

C Si Mn Cr \4 P S Mo

SuUJ2 | 099 | 023 | 041 | 1.47 |0.008 | 0.015 | 0.002 | 0.48

SKD11| 143 | 034 | 0.36 | 11.84 | 0.22 | 0.025 | 0.0022 | 0.66

SKD61| 041 | 094 | 037 | 493 | 0.88 | 0.002 | 0.0023 | 1.27
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Table 2 lon Nitriding Treatment Conditions

Sample |0000(%)| 000000 |00 oo
Name N, H, | (o) | (@) | (hrs)| (OOOOO)
SUJ2-N 7 93 510 | 35
SKD11-N(A)| 7 93 450 | 35 |. Sputtering
SKD11-N(B)| 50 50 3—4 450 35 |- H2/Ar=1:1
SKD11-N(C)| 7 93 510 | 35 |- 4000 Xthr
SKD61-N 7 93 510 35
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Fig. 1 Schematic diagram for wear test specimen
(a)Moving counterpart  (b)Static test specimen
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Fig. 2 Microhardness profiles for ion nitrided specimens.
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Fig. 3 Nitrogen intensity profiles of ion nitrided SKD11.
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Fig. 4 X-ray diffraction patterns of ion nitrided specimens.
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Fig. 5 SEM Micrographs of cross sections of ion nitrided specimens.

330



00000 suUJ2, SKD11 O SKD61O 00000 OO OO0

O0o0 o0ooo0.
3.3 00000 00000 00

Table 30 O0O0O0 00O sSkKp11 OOOO OO0
00 0oouno ooo oooo oo.00 ooo
Uo00 000 ob0ob 0oob 00 oo rRa O
O Rmax 00O OO 070, 5300 OO ODO0OOOOO,
ooob 00 000 b0 200000 Dooobb. o
00 00000 0oooo oooo 0 N OO oo
U oo oooodo ooo oo oooo,N0Ooo
5000 0 OO0 7% O OO0 0O0OOO OO0 OO0 O
oo0d.00 o0ob oo oboooooo ooo
o0 0oood oo oooo oouoo booo o
000 000 OO0 00 000 000 000
SKD11 0000 OOooOo ooo oo,00o0o og
000 o620 OO,00000 OO0 00O OO
06700 OO0 0OOOOO.0O0 ODOOO0 0O OO0
00 000 00000 0O 0 0b0.kg 60 0DOOO
00 OO0 DO sKpilo 00 OO0O00O. Fig. 600
00 o0o0,0000 0000 oopooo oooo
0 0b0ooo oo0 oot oobouoobo ooo oo
U oo0ooo.ooooooouobooooood

Table 3 Changes of Surface Roughness and Friction Coefficient

After lon Nitriding
0o SKD11
SKD11-N(A) | SKD11-N(B) | SKD11-N(C)
oooo| R 0.7 16 17 15
@) |rRmax 53 119 130 121
goood 0.62 064 067 069

28.8

-12.8

-16.8

-28.8
8.84 . 1.62 2.41 3.19

3.88 mn  4.77

Fig. 6 Surface roughness profiles of SKD11 specimen before and
after ion nitriding.
(a) before ion nitriding (b) after ion nitriding
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Fig. 7 Weight loss data of various specimens tested at 200rpm
speed and 50kgf load.
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