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BOCIATE I EM BN Ni6OWC40 BRI E &8 K,
RORE K /NR 15~45 pm, HALZER WK 1 FTdl. Hoh
VATE S FTFH LM Y Cri2MoV A EREA, FER
~FN 120 mm X 60 mm X 10 mm, FHALZSER ik 2 fr
Hlo RAETHRRREDS, 85T RE DM
WFERTH, IR MTAEE £ B s 51 iE &5
B AT, F¥ Ni6OWC40 ¥ K4 1.5 mm [F1/E
FELERARERT, SRR 2~3 h, HE TR,

F 1 NiOWCA0 AR5 L5y
Table 1 Chemical composition of Ni6OWC40 powder (mass

fraction, %)

B Cr C Si
1.80-2.70 9.00—12.00 2.30-2.60 2.10-2.70
Fe w Ni

9.00—12.00 38.00 Bal.

#F2 Cri2MoV {3
Table 2 Chemical composition of Crl2MoV (mass

fraction, %)

C Cr Mn P S
1.45-1.70 11.00-12.50 0.40 0.030 0.030
Si Mo \% Co Fe
0.40 0.40-0.60 0.15-0.30 <1.00 Bal

KH IPG YLS-2000 /5 D264 Bok#8x DAl
BEWARPEEAT O A2 7 mm/s IR E T 7
3% FH 800 W+ 1000 W. 1200 W. 1400 W FI#0EIh
RHATHOCIEE, JeRHEEREN 60%, HREELN 4
mm, AP S S B E T 228 3 frdl.
WOt Tl 2 %5 2 48 B A6 B AR A TR O TR g B K
N, REBOCIEE IR ok AR R Z 0 T B R A IR S S
24, HaERE T

P == (1)

X P ABOLIIREE, Wmm’s P oNEOLIIE,
Wi s OBBEHIRL, mm®e ASCSIGMOEER KB BER AR
NIETE, Hi,
71:D2
s =

4
X D NEHEER, mm, HHEAE

(2)

®3 BRERETZSH

Table 3 Experimental parameters used in laser cladding

Laser Scanning Laser power
Sample power, speed, v/ density, P,/
P/W (mm-s ™) (W-mm?)
A 800 7 63.66
B 1000 7 79.58
C 1200 7 95.40
D 1400 7 111.30
4P
b, =—5 3)
Y aD?

F EIRARZERNAXG) R EOC DR E L .

FH CFT-1 B Z DyRes kLR 256 M ae a4
HEAT BB B SR 00, SRUG BT S N, R4S E 35
BEIH 1000 r/s, BEHEFAE 5 mm, BEHESCIGINA] 40 min.
15 44 o T B ISM—6510) W 84k BE iR 2 s 7
FrIH R R TR OISR, R 78 St i
HHAT EDS X 547 .

2 HSiTie

2.1 RAHHIE BN MR LER TSR

Bl 1 i AR RIS T Crl2MoV MHOLKE
8RR EE TR TS . B 1)~ (b)) (c)~ (d)
SRR, A By Cy D 4N, HPFRR 1L 203
o1 R ARFR R E AR A 7 DRI P X PRI O
HHt. P 1(a)~(d) T RIBSEE R 20 = T i
BEANFEROCTHREE T, WEZEE AL TS
BEXH. B A, B, C. D4 MAFERIBEIX T
JEEE 55820 100 pms 300 pm. 420 pum AT 700 pmo
Bl 1(an) A A2 4578 XN AT WERETIR B )i B
1(b) B X Bt i, A %2 OB sE Ry n: E
1(c)FI(dy) FAALE I 2 43 A O % 5 B IR A — [ 4E
FESCEPIRY R, B 1(c)IREEEARY . WIE 0 ik
EIEEXEMEREFWT: B 1a) (b))
TR D) 2% FERAIK, A7 I AR Hd b FE LIS BLAR
FRIIAIACRE, T WC BRI fUE, WOGRER MR 78
IR E] WC FIURL P E it S R e, WC AR
KA KA, RESRFFER, M2 E
1(a))~ (b)E X A OBCERY I BEBOLD) 2%
FEISGIN, At A T B2 T v ELORKRIS [B) 39 m, 2
WC By AR HEN M, (A R SF 8 KT, HAE 3k
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Fig.1 Microstructure morphologies of coating cross section((a;)—(d,)), cladding zone((a,)—(d,)) and heat affected zone((a3)—(d3))
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Fig. 2 Microstructure morphologies of cladding zone under different laser power densities: (a) P,=63.66 W/mm?; (b) P,=79.58

W/mm?; (¢) Py=95.40 W/mm?; (d) P,=111.30 W/mm®
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Fig. 3 XRD patterns of cross-sectional morphology for cladding zone: (a) P,=63.66 W/mm?; (b) P,=79.58 W/mm?; (¢) P,=95.40

W/mm?; (d) P,=111.30 W/mm?
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Fig. 4 Friction coefficient of laser cladding coatings
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Table 4 Tribological parameters of laser cladding coatings

Sample h/pm R,/um U
A 11.19 14.14-16.08 0.31
B 8.14 15.50-25.02 0.20
C 8.56 10.11-14.91 0.20
D 5.60 9.32-12.07 0.15

B 5 WO EZERmE RS
Fig. 5 Microstructure morphologies of worn surface for laser cladding coating: (a) Py=63.66 W/mm?; (b) P,=79.58 W/mm>;
(¢) P4=95.40 W/mm?; (d) P,=111.30 W/mm®
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Power density effect on microstructure and wear resistance of
laser cladding coatings on Cr12MoV

WANG Ye', SHENG Yuan-yuan"2, LIU Ming" 2, LIU Lin"% SONG Rui-hong', CHEN Jie'

(1. School of Mechanical Engineering, Changzhou University, Changzhou 213164, China;
2. Jiangsu Key Laboratory of Green Process Equipment, Changzhou University, Changzhou 213164, China)

Abstract: The composite coatings of Ni6OWC40 (mass fraction, %) were cladded on Cr12MoV mold steel by laser
cladding with different power density. The interface and surface microstructure of cladded coatings and the surface
composition were investigated, and moreover, the wear resistance of cladded coatings was tested. The results indicate that
the thickness of cladded coating increases with the raising of laser cladding power density. In addition, the unmelted
flocculent and rod-shaped crystals, which are in the longitudinal microstructure of the cladded zone, gradually transforms
to the finer petal crystals. The lateral microstructure of cladded coating is transferred from petal crystals with various
sizes and fishbone dendrites to long strip dendrites with finer grain size. The generation of chromium carbons (CrNiC,
CrFeNi, etc.) and metal solid solution (WN, CoN, etc.) improves the coatings strengthened subjected to the fine grain.
With 111.30 W/mm? of laser power density, the coating performs the best running-in tribological behaviors.

Key words: laser cladding; cladded zone; friction; wear; Ni6OWC40
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