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ABSTRACT

The effects of pre-heat treatment(Q/T) on microstructure and hardness of SCM435 structural steel
nitrided by micro—pulse plasma was investigated. The quenching and tempering temperatures for ob-
taining matrix hardness of SCM435 steel on range of HRC30 to HRC40 desired for machine parts
were about 860°C and 5007 respectively. The case depth of SCM435 nitrided at 480°C for 5 hours
was independent of pre-heat treatment condition and was approximately 150um. However, hardness
and compactness of nitrided layer on Q/T treated specimen were more heigher than annealed speci-
men: The case depth increased linearly with the increase of nitriding temperature, however, the hard-
ness of nitrided layer decreased with the temperature. Phase mixture of ¥ —phase(Fe,N) and e—
phase(FejN) were detected by XRD analysis in the nitrided layer formed at optimum nitriding condi-
tion, and only single ' —phase was detected in the nitrided layer formed at higher nitriding tempera-
ture such as 540 °C. The optimum nitriding temperature was approximately 480°C which is lower than
tempering temperature for preventing softening behavior of SCM435 matrix during nitriding process

and the surface hardness of nitrided layer obtained by optimum preheat treatment condition was
about Hv930
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Table 2. Micro—pulse plasma nitriding conditions.

Treatment . o
Sputtering Nitriding
Parameters
Ar 8 -
H, 92 40
Gas(%)
N, - 59
CH, - 1
Pressure(Pa) 70 200
Voltage(V) 820 540—600
Current(A) 3—4 2—3
Pulse time( us) 200 150—400
Pause time( us) 80—100 80
Holding time(hr) 0.5 1, 3,5, 7
Temperature( C) 450-500 |480, 510, 540
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Fig. 1 Schematic diagram of micro—pulse plasma
diffusion treatment apparatus.
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Fig. 2 Hardness profiles of SCM435 steel plasma
nitrided at 480°C (500°C tempered).

7NAe EFY FAe F3o| Ty o
o|¥&= IVt E3E & €+ Uk

Fig. 3& 480°ColA Hszlxzlgk SCM4357%¢]
Aol g Z3lzelE JEehd otk Iy
N B vlel gol, 5ARMAR| 9] Aol AAFH
o2 ZUME|RL, 1 ol% e vkt FUMEEE JE
Uaich olaiet A AAeAtoz I Az
29 AFATE 7AW BXE AsE AL
% 9 71 2RUEe} BHE= A=Y, 1A 5
P49 1457 23 ARYEI} PSS HEA]
7o) AAESFE FubEe FANA: 3 A5z
o|7} g7t Wt TEAF o2 Frigthe A
Bpemel 4 AxEe & AT

3.2. HHERTY A

ojdalgd AW 500, 530 ¥ 560°ClA B
gk AJHE 480°CelIA HstAed SCM43573e] 7
T8 Fig. 49, 18] 2&EARE Photo. 29 1}
EpfiRich 2ellA B vhet o] 500°CoA =3
28k A|He] A7}t oF Hv9300.2 714 Eon, of
T AW 530 9 560°CelA MBI A H

FuATE zkz Hv800, Hv844 2 Hv82020.2 o
160 ——p—r—p—r——r—T———

140 |- [ ] ~

pry
N
o
T
1

Case Depth(xm)

[ g
(=3
T

1

Time(hr)
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Photo. 1 Cross sectional view of SCM435 steel plasma nitrided at 480°C.

(a) 1 hr. (b) 3 hrs. (¢) 5 hrs. (d) 7 hrs.
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Photo. 2 Cross sectional view of SCM435 steel plasma nitrided at 480°C for 5 hours.

(a) annealed (b) Tempered(500°C)

(¢) Tempered(530°C) (d) Tempered(560°C)
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X —ray diffraction patterns of SCM435 steel
plasma nitrided at various temperature for 5
hours(500°C tempered).
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