W47H el R AR
2018 4F 6 A SURFACE TECHNOLOGY ©57-

VN 8 &£ B /Y% & B3 45" it BE 4 5 B 52 1

BIS, i, AT, SEIn
(BB ARE, A&l 610500)

W OE: A6 3 45T, REEBRMEARER, Fik RARR LY #E (TRD) 3 45" KRt
T3IFREGAIL, 55 hEHR, REREERBRBHEERRARE, Bid iy T 2Me . X HETH
AGEAT T BTG R Fe AR LA B T, R Y K AR JE 3t T e 5 BEAEAN AT 5 J 09 B B Bt B MR R R AT A

£R TRD (R HE, £ 45RAHR—BEHQHEGEE, 1P EH5MEGEEA 3.86 um, L5 RG B
BE (EBRE) BEA 602 um, £EAUSH RS E (LBHE) BEH 844 nm, EHHUE R EALLE
1306.6HV A4, W RS EEFEE 1549.2~17104HV A4, 3R RAAMRE (295HV ) AHE
REG, FHEREAE «-Fefo VC AR, MASHEAEH VN, a-Fe. FesN v Fe,C AR, 5B L5 Ak
Z A Rm AR, BAEETEE, BHEAERN YRR ZECN 022, REREN-THEREZEKHA 018,
SRBER T R R 020, 30T ASTRARG IR 240 (5 0.29). 4538 TRD H A2 s 49 VC.

VN % B Ae 4R S 4R AR 09 R @ AR B Ao fit B0, B A0 ROL R BN LG I35 B o ) F R A %R
B RBERHAR R, BB ERREN, RAAGELIRAE A . 5 R ESRBAES LB AE>45"
I BBBR; HRBA; RIS E; Bmut; wER

hESES: TG156.8 XEARIREL: A XEHS: 1001-3660(2018)06-0057-06

DOI: 10.16490/j.cnki.issn.1001-3660.2018.06.009

Preparation of VN Composite Layer and Its Influence on Wear
Resistance of 45" Steel
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ABSTRACT: The work aims to improve toughness and wear resistance of 45" steel by performing surface strengthening treat-
ment. Three different kinds of treatment were performed to 45" steel substrate in TRD method, which were single-osmosis va-
nadation, penetration vanadation after first nitriding and nitriding pre-infiltration. Microstructure, phase composition and hard-
ness of the layer were analyzed with scanning electron microscope, X-ray diffractometer and Vickers hardness tester, respec-
tively. Wear resistance of the coating was analyzed with ball-on-disk configuration. After TRD treatment, a uniform and dense

layer took shape on the 45" steel, the single vanadium layer was 3.86 pm thick, the penetrated vanadium layer after first nitriding
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(first nitriding layer) was 6.02 pum thick, and the nitrided layer after first penetrated vanadium (first vanadizing layer) was 8.44

um thick. Hardness of single-osmosis vanadium was about 1306.6HV, while that of vanadium nitride layer was 1549.2~

1710.4HV, obviously higher than that of the pre-treatment sample (295HV). The single-permeable vanadium diffusion layer was

composed of a-Fe and VC, while the composite layer was composed of VN, a-Fe, Fe;N and Fe,C. There was visible interface

between the diffusion layer and the substrate, and there was transition layer as well. Average friction coefficient of single vana-

dium sample was 0.22, that of first nitriding layer was 0.18, and that of the first vanadizing layer was 0.20, which were all below

that of 45" steel substrate (0.29). The VC and VN layers forming after TRD treatment could improve surface hardness and wear

resistance of the substrate. Order of element penetration has effects on mechanical properties of the layer. The reciprocating fric-

tion experiment shows that the order of wear resistance is as follows: first nitriding layer>first vanadizing layer>single vanadium

layer>45" steel substrate.

KEY WORDS: salt bath nitriding; vanadium penetration powder method; VN layer; microstructure; wear resistance
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Fig.1 Fracture morphology and element distribution of different coatings: a,b) single vanadium, c,d) first nitriding layer,
e,f) first vanadizing layer
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Fig.2 XRD pattern of different coated specimens: a) single vanadium, b) first nitriding layer, c) first vanadizing layer
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Fig.3 Surface microhardness of different coated spesimens
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Fig.4 Friction coefficient curve of different specimens
as a function of time
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Fig.5 Surface worn morphologies of 45" steel substrate and different coated specimens: a) 45" steel substrate, b) single vanadium,
c) first nitriding layer, d) first vanadizing layer
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