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Plasma Nitriding of 42CrMo Steel with a Nanostructured Surface Layer Induced
by Surface Mechanical Attrition Treatment

LI Yang, Xu Jiu—Jun, WAN Liang

(Department of Materials Science and Engineering, Dalian Maritime University, Dalian 116026)

Abstract: A plastic deformation surface layer with nanocrystalline grains was produced on 42CrMo steel by means of surface
mechanical attrition treatment (SMAT). Plasma nitriding of SMAT and coarse—grained 42CrMo steel was carried out by a
low—frequency pulse (40 kHz) excited plasma unit. A series of nitriding experiments has been conducted at temperatures
ranging from 430 to 500°C for 8 h in gas composition of NH;. The effect of SMAT pretreatment on the microstructure and
properties of the 42CrMo steel was investigated using X-ray diffraction, scanning electron microscopy and Vickers
micro—hardness tester. The results showed that a much thicker compound layer with higher hardness was obtained for the
SMAT samples when compared with coarse—grained samples after nitriding at the low temperature.
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Fig.l1 X-ray diffraction profiles of the before and after

SMAT treatment
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Fig.2 SEM cross—sections images of the SMAT 4140 sample
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Fig.3 X-ray patterns of the plasma nitrided SMAT and original samples
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Fig.5 The comparison of potentiodynmaic polarization
curves of 42CrMo steel under different surface treatment in
3.5 % NaCl solution

3% it

(1) 1 AU S AL B (SMAT) X 42CrMo
AT R AORACAL P, W] DR R T AR AT SR Z S

(2) 7RG T, Z3d SMAT AbEfy 42CrMo )
ARSI RENEYWE, HEA ey
BT RAKAGIKAE . MR T, HHEBBEIR
BAWHEAR.

(3) SMAT 4 # 51 42CrMo -5 RYIKALIA
BTSRRI, KmEER IR, Rk

PR
Sk

[1] Valiev R Z, Islamgaliev R K, Alexandrov I V. Bulk
nanostructured materials from severe plastic deformation
[J]. Progress in Materials Science, 2000, 45: 103-189.

(2] fRisEt, BB, Dby, ORI TREHA bl &
Kk [J]. JEZm T, 2001, 14(3): 6-12.

(31 X Wl #EXF, /5 A SJE AR T 2R BT
PR (9] P ERE TR, 2001, 14(3): 1-5.

[4] Lu K, Lu J. Nanostructured surface layer on metallic

materials induced by surface mechanical attrition
treatment. Materials Science and Engineering A [J].
2004, 375-377: 38-45.

[5] Tong W P, Tao N R, Wang Z B, et al. Nitriding iron at
lower temperatures [J]. Science, 2003, 299: 686-688.

(6] FKHEHE, I Wi, AR, & KREHMMITESS A
ISI304 AEMKRZGOR AL I HEG5HEE [J]. &R
2ZE3R, 2003, 39 (4): 342-346.

[7] Huang L, Lub J, Troyon M. Nanomechanical properties
of nanostructureed titanium prepared by SMAT [J].
Surface and Coatings Technology. 2006, 201: 208-213.

[8] Lin Yi min, Lu Jian, Wang Li ping, et al. Surface
nanocrystallization by surface mechanical attrition
treatment and its effect on structure and properties of
plasma nitrided AISI 321 stainless steel [J]. Acta
Materialia, 2006, 54: 5599-5605.

[9] Tong W P, Han Z, Wang L M, et al. Low—temperature
nitriding of 38CrMoAl steel with a nanostructured
surface layer induced by surface mechanical attrition
treatment [J]. Surface and Coatings Technology, 2008,
202: 4957-4963.

fEE L REGFIRARR S TR R 116026

Tel: 137 9513 0920

Shdbdbdhdbdhddhddhdddddddddddddddds

(58 59 T0)

(6] Xk, fRiget, W—, 5% BEEREDH A S IWE MR
INFIRFFERERE [T]. 5% E, 2006(2): 150-154.

(7] T, ¥F—, Bt 5. NAMG0K A B
BHRALAE W SR AE SRR B RFSE (9. v v T
F&, 2006, 19(5+): 140-142.

(8] XU, fhiged, ¥r—, S5 SRR MIE N R
i3 [J]. #PBF AR, 2005(2): 13-16.

(9] Xk, it W—, 5% BEECRE DRI AR
ERH: [J]. HEAR T2, 2004(10): 57-59.

[10] Beake B. D, Zheng S, Alexander M. R. Nano—indentation

E-mail: dimuly@yahoo.cn

testing of plasma—polymerised hexane films [J]. Journal of
Materials Science, 2002. (37): 3821-3826.
(1] £, ARAR. & B2 I8 A 4 R N I 22
RESSMARORIESE (7). ofERTE A%, 2004, 17(5): 15-18.
fEE L L A K E R 215 100072
e Se TR 22 e P 0 AR R SR LR S P
Tel: (010)66718874

E-mail: llttqq@sina.com



