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Plasma Nitriding Without White Layer for 38CrMoAl Steel with Lower Ratio of
N2 to H2 Under Different Temperature
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Abstract: To enhance the service-life of the variable transmission’s cone disc, a type of commonly used material, 38CrMoAl
steel, was selected as the testing material. Plasma nitriding with lower ratio of N2 to Hz at different temperature was used for
surface modification. The treated samples were characterized by optical microscopy (OM), X-ray diffraction (XRD),
microhardness tester and wear tester. The results show that no white layer is formed by plasma nitriding at 520 °C,
N2 : Ho=1 : 4 and 540 °C, N2 : Ho=1 : 5, and the XRD confirmes that there exists no y'-Fe4N phase in the surface layer, which
means that only nitriding diffusion layer can be formed by changing the temperature and the nitrogen hydrogen ratio.
Meanwhile, it is found that the brittleness of the nitriding layer is decreased and the toughness is improved comparing with
those in conventional plasma nitriding. Therefore, the research can be taken as important guidelines in surface modification for
variable transmission’s cone disc.
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Fig.1 Cross sectional microstructure of 38CrMoAl steel after plasma nitriding under different conditions
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Fig.2 XRD patterns of 38CrMoAl steel after plasma nitriding
under different conditions
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Fig.3 Cross section microhardness of 38CrMoALl steel after
plasma nitriding under different conditions



26 b B xR T LT IR

2018 4F

EO AR . MAEREIERE 560 °C B AAL T iRAE,
Ko Al S A RERK K, BIRT 2
RIZFRMM S, R, BAGRE 520 C BT
BRBEARAIE R A7), (02 1w R R R )2 R
A AE A BE AR ] AR T H TR S FB A it
AL, HRE N 540 °C, N2 : Ho=1: 5B TBA
J&, 38CrMoAUNTEAA: 1 52 )2 I RTHE T fE3iAS
B R TR

2.3 EEHIEM
& 4 Jy 38CrMoAl {N&AE T2 8 B A)G

(a) 540 'C, N,;H,=1:4,200 g

(d) 540 C, N,:H,=1:4,50 g

(b) 540 °C, Ny:H,=1:5,200 g

(e) 540 °C, N,;:H,=1:5,50 g

IREE R e AR R T IR0 WAROE S, M E
AULHEE, 38CrMoAl IMFEZ 540 C .
Nz Ho=1:4 f1560 °C. N2 : Ho=1: 5 ETBH
J& . R/ AR T IR A A BT R Y T
24, HAR M IR P 24 . i AR (b) mT LA
i, 4540 C. No : Ho=1 : 5 BB AL
G = S oW VE S5 2 i
N2 540 °C, N2 @ Ho=1: 5 B FB AR
W EEME R 2, R I, MR

B .

258 im

() 560 'C, N,:H,=1:5,200 g

23] i

() 560 ‘C, N,:H,=1:5,50 g

Kl 4 38CtMoAl LA Al T- 24 15 SUR LA RIEAT T 1 RRIE S
Fig.4 Indentation morphologies of 38CrMoAl steel after plasma nitriding under different conditions
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Fig.6 Micrographs of wear tracks on 38CrMoAl steel after plasma nitriding under different condition
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