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s, BHE, HFW, IER
(BMNAF MBS TS0, TRAN 450001 )

RE: AT7TRSREAESEENMEESE, BB CABERATRES (Cu-Cr-Zr) REHIE
HEhiPERE, FJHESEM. EDS. XRD. ERIAIEIIAZENEHIFER . WBHEMN. M
FEEAM BRI To . SEREE, BERBERERYE, LAARNEHE, TIEEY
1 v-Co (EIZ ) EAIR. CrNisW. FegeNigss. COCFACK,CoEARL, BHIFEZI
BERTMN, HEIABETYSMIEEHV,, 417.3, REEMIESA3.76(Z, fiELERS&E
EZMELLAIXR, MEEBRKERS, REV0SHNMIIE, BREIRFS, REEREN
BRI EEE .

Kiia: SRS BOLRE, BERE, ENREE; MEMEE

ERR(FAEFETRETHEERN, R iNRRENER, ARG
SEHEHRIFRISHRMREM® 2N BT ERIIRAVEF, (BLhREF PINITKATE
ESRIEAT, FEEERRNZZIERY, BitiReREREREMETIY
E., B, EERENEAMELEIEFSE. BATIBES . EFER, Bk
BERAEEIRGNMBEZXTE, BCTRBEEHREXRRE. FESEKZELR:
EEMBERECAZNE R, SEMIHMo RS, NMESUEMHE
HERERE . M BB RO RS

HEBEEESE LR FTEERRNMELE", BERIRESNENFE
i, MARCEREAEETESHRLERERE —ENEE, BE2EEKS
M SEENHNRFRRA, BRBERIURIDAEZNREEE". BiYH
TREASHERERTHFHEIVIEFE LEERKRER, JUEBEBERRNEL
RERS, ML EREATES . BERERNTISREBERISERTNT,
BERaEURE" Y, B, AVEESNERERBEN, KPHFERFRES
SEATEEMHY, HEFRARS, SEGSHRHETNISEEREMR 2
NF, EEREGERAMCEETEEEITERLEN, HERNRREHA®ESS
TER, ARILSEEEE. %, HEMENEHET, HSnERBRFAIE
B, BREFNAR, NRERSBIFEERARRHERSARE.

ietE S EE

KA SRS ( Cu-Cr-Zr) fEREE, R 9100 mm x40 mm x 15 mm, i35E
ENTEEEESMART H100~2708, HUZMHIEL,

EHITHNIBEZR], BANERDHITEDEER, RARFEEENY, AEH

Rl BEMARMIREE

Table 1 Chemical compositions of alloys W /%
TiH Fe c B Si W Ni Cr Mo Co
Bt A 18 0 1.1 0 45 17.6 2.2 0
Gk 65 1.9 0.6 1.0 7.7 275 218 0 A
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SFER . TIEETF10 mm x 10 mm x 10 mmideE, 7T
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Fig. 1 Schematic diagram of experimental setup and cladding process
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Table 2 Technological parameters of laser cladding

WE)Z O RSRIEA  BRehEEE/ms BknpAiiZHz FHEE R, (mm e min™) RS (g - mint) SEBEEAR/mm
Ik 260 2.6 22 350 7.5 15
Al Ak 240 2.6 22 350 10.5 15

AEERFEBEE T RAML-100ERIL ST
BRI, HRAIR T A6 mmx 15 mm; ERitieFF
9ART, FI240B NI EXIFERBEREHITIUEIE, &
HREARNE, ARBEBLHRT,; HKdiEs,
K408 NI =R AERNR . IIETEEERE0 rpm,
BEIRIEE 420 m, RIETEH 1.0 N, HFREHRE
MEERBEHHZ0.000 1 g, BIIIXEEXLRWITEREN
EARNFHESIRE, FARHEBENRERGH
5o

2 LRSI
21 BREERMAR

IABELRIREIIRANE?, WERREREIAEE
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FRHRBEREEEHE, EPmETFESH%HEY
EREEZ40.6 mmF00.7 mm,

2.2 ERBERD
B4t EREREHEREMAR, NRIHESR

E2 $EREREEITRRG

Fig. 2 Surface non-destructive inspection of Co-based cladding layer
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Fig. 3 Cross-sectional morphology of gradient layer
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Fig. 4 Microstructure of Co-based cladding layer
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Fig. 5 Line scanning analysis of gradient cladding layer
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Fig. 6 SEM and EDS spectra of Co-based cladding layer
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Fig. 7 XRD pattern of Co-based cladding layer

B8 EREREHE T MEE S MELE . B
E8Ri1, NEEAFRIHERER, BHEEZ8HIK

Tm, ZMTHEBRERANNDES. HEBER

500 - .
.‘-‘.'-..AE\
400 ! :
-_;."‘5 : g
50t S
= HOMEEE | BOREER| W
oF 200
90T | B—a—n
0 500 1 000 1 500 2000

FE I BE 3 /um
E8 BEREEREHEEML

Fig. 8 Microhardness curve of the gradient layers
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Table 3 Wear amount table of copper substrate and
cladding layers
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Fig. 9 Average wear amount of copper substrate and Fe-Co gradient layer
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Fig. 10 Morphology after wear
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Study on the Structure and Property of Laser Cladding Fe-Co Gradient
Layer on Copper Crystallizer

WANG Zhi-hao, SU Ke-yong, DU Xue-shan, SUN Yu-fu
(School of Materials Science and Engineering, Zhengzhou University, Zhengzhou 450001, Henan, China)

Abstract:

In order to improve the surface wear resistance of the copper alloys, we prepared gradient coating on
the surface of copper alloy (Cu-Cr-Zr) by laser cladding, and the microstructure, phase constituents,
microhardness and wear resistance of the laser cladding layer were analyzed by SEM, EDS, XRD and wear
testing. The experimental results indicated that the gradient cladding layer was dense and no cracks and
porosity were obtained. The phase constituents of the Co-based cladding layer was y-Co, Cr,Ni,;sW, Feg g,Nig s,
CoC, Fll Cr,Cs. The microhardness shows a gradient change and the average microhardness of the Co-based
cladding layer is HV,, 417.3, which is about 3.76 times higher than that of the copper substrate. The wear
resistance is proportional to the microhardness. The Co-based cladding layer shows good wear resistance with
a small amount of micro-cutting. Compared with copper alloys, the adhesive wear is greatly reduced, and the
abrasive wear is weakened.

Key words:
copper crystallizer; laser cladding; gradient layer; microhardness; wear resistance
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