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Y% 550C, NHz 1.65 £ /min oA 1105 #<F A3} 3198 3¢ WA Ag3e 7
= 260mo. 22X, BFEZE 16m olv, FAEL 24mz oA Hue] AzZolrh Y,
WHS-2 % 600°C, NHy 1654 /min. 7h2fFolA 5087 w3t wW 24me] Ho 3=
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A Study on the Case Hardening of SCM 435
Structural Steel by Plasma Nitriding

Lee, Jae-Sig * Kim, In-Soo" - You, Yong-Zoo
Dept. of Metallurgical Engineering

<Abstract>

The plasma nitriding of SCM 435 structural steel has been studied at the temperature

23T J1EATA
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between 450°C and 650°C with gas flow rate of NHz 05 to 2.1 ¢ /min. for 20 to 110
minutes.

The phases of compound layer formed below 500C and above 600°C was mixture of
v ' - FesN and o - Fe phases, while the phases formed 550C was 7 ~ - FesN and
& - FezsN phases.

The hardness of nitrided layer formed at 550°C with gas flow rate of NHz 1.652
/min. for 80minutes was Hv 988.

The thickness of nitrided layer formed at 550C with gas flow rate of NHz 1.65¢
/min. for 110minutes was 260,

The nitrided layver was composed of 16m compound layer and 244um diffusion layer.

1.A £
A7Ze) mHAsA Yo F e (Carburizing), ASPH(Nitriding) % JF44FH
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& AE %) e 1239 599 A Fry’ 5ol ¢rUcl staFN gazs §

e 7t2=AsE Aoz AR AT
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of @& ojglgol UNUT ¥ 19609 25E SESYAL o7 Aol e
A Hgory oledsls} o) &57 AFSPen ™ 2 S8 BuEA] AR
=AY A7y R g ol §og FHEA flu AslS FAY Aojr} §oldtn,
A A S0l Hue AFL ZHa A7) Wi HTE0 AFA A, &4 A 7E
A yxe) gy o] g Y.Y

Eokznl A3 Aol Ad FAVIEAA S99 gAeE FFAloldl AgE 7}
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ol213t Felxnt A3} Mechanism& oAk W3] o] A gdou, dA 713
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Fig. 1. Pfinciple of plasma-nitriding.

2FeN —> FesN + N s (1)
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2. 4% U9

2.1. A4

2 A3 A4 ARe FIAA SOM 435 PR 2N, Alge) 35 AL Table
15} gom, 7 FAL Fig 29 2ol Agazel AUF N4sh Fejz A=A

Table 1. Chemical composition of SCM 435

Element | C | Si | Mn | P | Ni | § | G | Mo | Al

owt% 037 | 0226 | 0775 | 0.013 | 0.024 | 0,010 | 1.1 0.18 | 0.029

i ¥ -
,J i ]
t 5 j | |
N
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/ \] |

! y !

g _ | !
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g (unit : mm) “
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Fig. 2. Schematic diagram of SCM435 structural steel specimen.
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Fig. 3. Schematic diagram of plasma nitriding experimental apparatus.
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Fig. 4. XRD patterns of SCM435 structural steel plasma nitrided;
2.1 4 /min., 20min..
a) 4507C, b) 500C, c)5507C, d»600C, e)650C
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Fig. 5. Effect of temperature on the thickness of nitriding layer of SCM435 structural
steel plasma nitrided at NHs 1.65 £ /min. for various time
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SCM 43 Fz87%e) Zatzrl Asd B3 A7 9

() 630°T

Photo. 1. Scanning electron micrographs of the compound layer of SCM435 structural
steel plasma nitrided for 20min. at NH3 1.65 £ /min. and various temperature.
a) 450C, b) 500C, ¢) 5507C, d) 600TC e) 650T
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Fig. 6. Effect of time of the thickness of compound layer of SCM435 strutural steel
plasma nitrided at NHz 1,65 £ /min. and various temperature.
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G

Photo. 2. Scanning electron micrographs of the compound layer of SCM435 structural
steel plasma nitrided at 550°C and NHs 1.65 £ /min. for various temperature.
a) 20min., b) 50min., c) 80min., d) 110min.
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Fig. 7. Micro-hardness profiles from surface of SCM435 struturl steel plasma nitrided
in NH3 1.65 2 /min. at 550C for 20, 50, 80, 110min.

SO, Liwgio, LY tain,

Photo. 3. Scanning electron micrographs of the nitriding layer of SCM435 structural
steel plasma nitrided at 550C in NHs 1.65 £ /min. for 110min.
a) surface, b) compound layer, ¢) diffusion layer, d) core
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Fig. 8 Effect of NHz flow rate on the thickness of nitriding layer of SCM435
strructural steel plasma nitrided at 550°C for various time.
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Photo. 4. Scanning electron micrographs of the nitriding layer of SCMA435 structural
steel plasma nitrided for 110min, at 550C in various NH;3 flow rate.
a) 0.44 £ /min., b) 1.2 ¢ /min., ¢) 1.65 £ /min., d) 2.1 £ /min.
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