E39KE F12H
2012 4 12 A

i
CHINESE JOURNAL OF LASERS

Vol. 39, No. 12
December, 2012

W

HOABOCKE B NiCuFeBSi & 24 2% 1A kg

FHE EEX BEL EIT Fe® H4W

CRe TP I T 2 g o8 3 B AR [ 0 S g % BT 100072)

WE AR EHEBOCE B A O HLURIT 2L TS T NiCuFeBSi 4 4 B AT T 200 11 10 20 243 1]
BRI AT T o ERE . S5 R AR NICuFeBSI & & 8 J2 U 1 4L 258 8 B0/ 6 P T 340 B8 T i i 1
HZHZUR B B WSRO A o RIS i T D 4L GU0 A S OB B 7 I DX 30k 9 U T g AL AT O 0 2 338 R
NiCuFeBSi & 4 Hi iz o8 B 50 o B ) HUBL iR B2 R F A m) S HT250 A X 3 120 RE BT HL 38 8 52 $R0  IX 3 B2 T [ 5
Wil 58 BE /N T NiCuFeBSi & 4 Fl HT250, 8 B2 50 i W WL Oy gk I8 24 O = Ak 1AL 5 00 e YRS 45 U AT ¢
KGR BOCEA PO S K B 18 BUPGEE

hESES TN249 XEKFRIZFD A doi: 10.3788/CJL201239.1203004

Microstructure and Mechanical Property of NiCuFeBSi Alloy with
Laser Cladding on Substrate of Gray Cast Irons

Dong Shiyun Yan Shixing Xu Binshi Wang Yujiang Fang Jinxiang Ren Weibin

(National Key Laboratory for Remanufacturing . Academy of Armored Forces Engineering ,

Beijing 100072, China)

Abstract

NiCuFeBSi alloy and preheating are investigated. Mechanical property of alloy is estimated as well. Results show that

Due to existence of chill microstructure and cracks, influence of flaw control with laser cladding

chill microstructure width of NiCuFeBSi alloy is extremely low. With preheating temperature increasing, the chill
microstructure become discontinuous. Because of the generation of chill microstructure in semi-molten zone,
microhardness in this zone is highest while descending at two sides of interface. Tensile strength of alloy is higher
than HT250, furthermore. tensile strength along cross direction is higher than longitudinal direction. However,
tensile strength of butt samples is lowest because of heat affection. Failure type of claddings is mainly cleavage

fracture mixing quasi-cleavage fracture.
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Table 1 Components of cladding alloy and substrate

Element C S P Mn Si B Cu Fe Ni
HT250 3.3~3.5 <C0.05 <C0. 05 0.5~0.7 1.5~1.9 0.4~0.6 bal
Content /% — -
NiCuFeBSi — — — — 0.5~2 0.1~1 10~15 0.5~1
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Table 2 Parameters of laser cladding NiCuFeBSi alloy

Laser Scanning Powder feed Spot Gas-flow Substrate preheating
Parameter ) ) )
power /kW speed /(mm/s) rate /(g/min) size /mm rate /(L/h) temperature / C
Value 5500 10 15.4 5 150 30/200/300/400/500
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Fig. 1 Size of tensile samples (Unit: mm)
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Fig. 2 Sketch map of cross and longitudinal
tensile samples of NiCuFeBSi alloy
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Fig. 3 Microstructures of laser cladding layer of 30 'C preheating. (a) Cross section of layers;

(b) semi-molten zone; (c¢) layer bottom; (d) core of layer
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Fig. 4 Microstructures of laser cladding layer at 500 ‘C preheating. (a) Cross section of layers;

(b) semi-molten zone; (c¢) layer bottom; (d) core of layer
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Fig.5 Equilibrium phase diagram of Ni-Cu-Si alloy
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