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Table 1 Chemical composition of NizAl alloy powder (w/%)

Al B Fe Mn Ti Ni

10.22 0.19 11.83 1.11 0.62 Bal.

Fz2 304 FNEWMLERS

Table 2 Chemical composition of 304 stainless steel (/%)

C Si Mn P S Ni Cr Fe

0.049 033 1.1 0.035 0.003 803 17.21 Bal

Ao ¥ 304 AEEAT (100 mmx60 mmx13 mm) £
] 3004 SiC AP ACHEAT T B, FH B MG /K S BEREAT
A 2SR IL R T 1 i v Bk oy S5 F R . WOk
TAZ8: WOt ®R 1.8 kW, FHiH#)¥ 0.18 m/min,
BoM AU 15 L/min, RS E 10 L/min, 2583
K 1.43 kg/h, Ho #OR SO ORRh & Al S
(99.999%). KM FIRSLI S50, 15 304 AFEHEKIM
AT LR B TE A
FIF H A HITAVHI S-4300 3 H 5560 15 7 )2
AL FEAT M %%, WL Image Pro Plus % 5 B4k 4F
XA Z A R AT T Gt 20 i, RA XS 26
RESRAC A T 8 2 AR B, i) JEOL 2010F
3 SR 33 SR VL 1 S U 0 s 7 R AR A R — A
g, i FE IR FM300 S B it , #r 200 g,
TRARIFIA] 10 5o BERE BB K0 K FH 48 [ SRV™4 Ry il BE
BRI HLEAT RS-0 Cnl&l 1 B RE R B4,
BRI I R IORRE B R, /N T 0.5 pm, H5°4 Niz Al 542
JE A8 JZ 1 NisAL/CrsCo 1578 )72 SO EEAT BHGG s 85 8%, R
<P 3 mmx2 mmx14 mm; $FEERLH 304 AN, R
P @24 mmx7.88 mm. RIS AR . TR
VEBERT, 440 24 N, #&K 10 Hz, MR 2 mm, REE
S 25, 250, 650 °C, INIA] 45 min. X505 R85 A
T8 FH VR R IG 7K T2 75 35 e I R o R 43 b R
HHATRR &R, 0 F BT R my FIEERUS R my, SR

Load

Glide directionf’| Claddinglayer
=

Grinding crack

P14 A s T

Fig.1 Diagram of pin-disk friction and wear test
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ALY W AR R e, A Image-Pro Plus A%
Ni; AlVCr;Co 5 A M BHE 1 )25 B A6 ) B0k f5 ORLAR (1)
Gevt g B 4 Jros, A ) R B AE 1.5~3.5 pm
ZIA), WIAN NizAVCrsCy G M EHE 2 J= I A B A2 T 8
WAy,  HAZBAC B an /N vk 0o A e B AR A o Ji
7B AR ALY 5 AR &5 6 s, e PR BT R
MO Sy V&, BRI 7 JE R A e )4 v B AR
MVEM . B 5 24 NisAl & 4R NizAlUCrsCy & A MR
#)JE XRD EHE. M a0 Ni;Al & 40578 2 0 S A
7-NizAl, Ni;Al/Cr;C, E-EMEHEE E T EARF A -
NisAl, 47 H ARG N M;C; (M=Cr, Fe) Mfik

50 pm

10 pm

2 NiAl @548 )= BIMA L
Fig.2 Microstructures of Ni3Al alloy cladding layers
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K3 NiAVCrCo B & FBHEE = B 1M 2

Fig.3 Microstructures of NizAl/Cr;C, composites cladding layers

o 1 2 3 4 5 6 7 8
Diameter/um

K 4 Ni;AVCrsCo EHMEHE AL T A4 d ok R 0 A
Fig.4 Size distribution of carbide grains in cladding layer of

Ni3Al/Cr;C, composites
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Fig.5 XRD patterns of Ni3Al alloy (a) and Ni3;Al/Cr;C, compo-

sites (b) cladding layers
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Fig.6 TEM morphology of the Ni;Al/Cr;C, composites cladding
layer and corresponding SAED patterns of matrix phase (a)

and carbide (b)
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Fig.7 Micro-hardness distribution of NisAl alloy (a) and NizAl/

Cr;C, composites (b) cladding layers
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Fig.8 Mass loss of the pin (a) and disk (b)
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WiE 11 Pras, 650 CA&ATT, ik s Bk B i K 1
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PR oL 5 451
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K9 25 CR 3 M b4 i B 1 31
Fig.9 Wear morphologies of vermicular graphite cast iron (a), NisAl alloy (b), and Ni3Al/Cr;C, composites (c) pins at 25 C
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Fig.10 Wear morphologies of vermicular graphite cast iron (a), NizAl alloy (b), and Ni3;Al/Cr;C, composites (c) pins at 250 C
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Fig.11 Wear morphologies of vermicular graphite cast iron (a), Ni;Al alloy (b), and NizAl/Cr;C, composites (c¢) pins at 650 C
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Wear Resistance of Laser Cladding Niz;Al/Cr;C, Composites

en Cuixin ', Zhao Xiangdong **, Fang Qian °, Zhao Lin“, Han Wei", Peng Yun®, Yin Fuxing', Tian Zhilin
Chen C !, Zhao Xiangdong', Fang 12 Zhao Lin®, Han Wei’, Peng Yun®, Yin Fuxing', Tian Zhiling®
(1. Hebei University of Technology, Tianjin 300310, China)
(2. Central Iron and Steel Research Institute, Beijing 100081, China)

Abstract: The wear resistant coatings of Ni3Al alloy and Ni3Al/Cr;C, composites were prepared on 304 stainless steel substrates by laser
cladding. The microstructure, hardness and wear resistance of NizAl alloy and NizAl/Cr;C, composites were investigated. The results
indicate that the microstructure of the Niz;Al/Cr;C; cladding layer consists of matrix y"-Ni3;Al phase and in-situ self-generated M;C; (M=Cer,
Fe) type carbides, and the fine M;C; carbides distribute homogeneously in y’-NizAl matrix. Compared with that of the NizAl alloy cladding
material, the micro-hardness of the Ni3Al/Cr;C; cladding material is increased by about 4000 MPa, and its mass loss is only 28% of that of
the vermicular graphite cast iron at 650 °C. Therefore, the NizAl/Cr;C; laser cladding composite shows excellent wear resistance.

Key words: laser cladding; NizAl/Cr;C,; microstructure; M;Cs; wear resistance
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