329 % 56 M + R @ L IR Vol.29  No.6
2016 4E 12 A CHINA SURFACE ENGINEERING December 2016

doi: 10.11933/1.issn.1007-9289.2016.06.004

NCrMoNEEF R FIKETRIFEIE S LTE*

wtet, Raide, 48 M, FLEE, BN, B
(BEM K2 a MRS B2 B, b, SO A0 PORL S 15 8 TS50 5, ) 550025)

1 EAMANESKEE TR EAR, HREE TR B R T ES G s R S A TR AL B AR IT T
FALHTHEAT A S S AL AL HE A A2 AR P RE R e . SR 2 BB . FIR BT . XS LR AT A S S A AL 2
PR e SR GE. MBS EATI WA 258, RAXRDMN 3 EA, RIACHREAS, S E T2 A 2
RMGEREMEAT T ol &RERW: EF8TH T HAERE N530~540 C, 58 7545 R 56 B %GR 5k & N
J1, MKSRE, RZWEERE, BEEIHER . WaELZ &AMy MATHmER G, F4Z285, B2 EEH
ok 100 pm, HE—P R T EE B A S FE PR

KHEIA): 42CrMotl; B TR ARSI, A, Rt

hE S TG156.8; TG668 RAFRARRS: A NEHS: 1007-9289(2016)06-0023-07

Composite Treatment of Water Jet Shot Peening Combined
with Plasma Nitriding on 42CrMo Steel
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(a. School of Materials Science and Metallurgical Engineering, b. Guizhou Key Laboratory of Materials Strength and Struc-
ture, Guizhou University, Guiyang 550025)

Abstract: The optimum parameters of plasma nitriding were explored by vacuum pulse plasma nitriding technology. Then, the
effects of water jet shot peening before nitriding on the microstructure and properties of the nitrided layer were explored by
water jet shot peening at high pressure technology. The microstructure, morphology, nitrogencontent, phase composition of the
nitrided layer were examined and analyzed by the means of optical microscope, scanning electron microscopy and X-ray
diffractometer. Additionally, the surface integrity of the nitrided layer was analyzed by the means of XRD residual stress
tester, surface roughness tester and microhardness tester. The results show that the optimum temperature is from 530 °C to 540 °C
and the surface integrity (surface residual stress, roughness, surface hardness gradient, and morphology) is refined after plasma
nitriding. Compared with only plasma nitriding, composite treatment can not only enhance the diffraction intensity of ¢ and y’
phase, but also refine the nitrided layer thickness and uniformity. The thickness increases more than 100 um after composite
treatment. Therefore, the quality and property of the nitrided layer are also improved .
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Table I  Chemical composition of the tested steel  (w/%)

Element C Si Mn Cr
Content 0.41 0.24 0.68 1.03
Element Mo S P Fe
Content 0.18 0.011 0.006 Bal.
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Fig.1 Cross section optical micrographs of nitrided layers for different treating measures
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Fig.2 Cross section morphology of the nitrided layer at 530 “C
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Fig.3 XRD patterns of surface nitrided layers for different treating
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Table 2 Content of nitrogen by EDS of surface nitrided layers for
different treating measures

Treating measures w/!% al%
500 C nitriding 2.61 9.30
530 °C nitriding 5.29 18.15
560 C nitriding 4.20 14.69
Shot peening+530 °C nitriding 2.18 7.88
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Fig.4 Surface morphologies of nitrided layers for different treating measures
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Table 3  Surface compressive residual stress of surface nitrided
layers for different treating measures

Treating measure Compressive residual stress / MPa

Original —238
530 °C nitriding -802
Shot peening+530 °C nitriding -503

233 KIHHERE

FATEAN PR AS T 1R 28 1R RS 32 AR A A O
T ELGER, I AU S R ST B T I A s T
WS RA I . 280 55 5 7 AU 5 IR 2 R RS
FE B R, SRR 2 2 o R 2R T 2 A
UM VE FUOY, X6 Ja A KRS 82 A 5 e 1) U
SRR 2R T 7 2B Z0 Pl M AR RS S5 A 2 s 0T
JE G REURS 32 5 7 1) 5 R v5 A AR E T DB 42
b A SRR S gk o T T A A B
Jei PR A B HEA T R A B AR R A0 KRS 5 L %
HAEZES, A A ER R RS P M A8 o

F4 FERATRUEEMEEE

Table 4 Surface roughness of surface nitrided layers (unpolished)
for different treating measures

Treating measure
Original 2.359 2.985 13.857

530 °C nitriding 1.593 2.241 10.350

Shot peening+530 °C nitriding 1.296 1.945 9.437
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