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Table1 Chemical composition of flux core and 430 stainless steel strip of self-made flux cored wire
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Fig. 1 XRD patterns of cladding layer prepared under

different surfacing currents
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Fig. 2 OM morphology of cladding layer prepared under different surfacing currents
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Fig. 3 EDS line scanning position (a) and results (b) at bonding interface of cladding layer prepared at surfacing current of 450 A
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Fig. 4 FESEM morphology of cladding layer prepared under different surfacing currents
®2 AREHEERRFEREEPAEENEDS SHER WU A o K, eI R A R A B A 3 AR K
Table 2 EDS analysis results of different phases in cladding FEIE R FBEIEAZ S K, AR AR T IR A —2k, 4

layer prepared under different surfacing currents A ET, I 2 A A 3 i 2 e AR % sl i ok
o SRS % LB O R R
WAr 3 /A . .
It Fe Cr W Nb C 2.4 ﬁiﬁﬁﬁ‘f@ﬂ%
350 2.07 3.10 0.75  41.39  52.69 FH & 6 T 20 Y2578 2 1) B 40 o 8 2 o 5 L e
ok 400 223 286 070 4290 5131 T B h S N B Bk é’lﬁz}#lﬁ(ﬁjg 450 A}

R0 e 808000 LS RIS g g R, DL PR RS 7ERAHER
WO ZTTOSL TGS T AL, KRR R, (TR
0005 S0 L5102 A6 R MR AL 450 AT, R R

a0 S AT L0 03T 2T i G BERERERL G SRR 500 AT, K
450 31.21 44.80 1.17 0.23 22.59 JERFE RN, MEPERE A, it EEERE R IS

500 36.20 41.57 0.74 0.30 21.19

B 6 800°C EEEREAREERRH&EREENERREMRE
E5 FEHEESRHSEEENHSEENEESG Fig. 6 Wear mass loss of cladding layer prepared under different

. g . (e}
Fig. 5 Microhardness distribution on cross-section of cladding layer surfacing currents after friction and wear at 800 °C

prepared under different surfacing currents EE [z] 7 j‘%[] =2 /m ;fg j: il T Hj@ };q: EE /}lbﬂﬁ%
SR/ IN )2 0 DO B v 5 MR AR HL 3 Ry 500 AT, A7 )2 1 R T A A BV RO L8, 33X 2 R 4 /)N

83



YL EHH

MATERIALS FOR MECHANICAL ENGINEERING

RF L, 5 IR Fe-Cr-W-Nb 25 W08 22 32 1 05 7B 2 40 2% BOPE AL 69 % v

7 AEHEERIRERERNERER

Fig.7 Wear morphology of cladding layer prepared under different surfacing currents
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Effect of Aluminum Content on Microstructure and Properties of Nickel
Aluminum Alloy Coating Prepared by Atmospheric Plasma Spraying

LONG Jin, HU Linrong, SUO Pengbang, CHEN Tang, QIU Wenyue, ZHU Chunli
(Guizhou Liyang International Manufacturing Co., 1.td., Anshun 561100, China)

Abstract: With Ni5Al aluminum-coated nickel alloy powder and mixtures of pure aluminum and Ni5Al
aluminum-coated nickel alloy powder with aluminum mass fraction of 10% and 20% as raw materials, Ni5Al, NilOAl
and Ni20Al alloy coatings were prepared by atmospheric plasma spraying technology on the surface of GH4169 nickel-
based superalloy. The effects of aluminum content on the phase composition, microstructure, mechanical properties, and
electrochemical properties of the nickel aluminum alloy coatings were studied. The results show that the alloy coatings
with different aluminum content were mainly composed of nickel solid solution, accompanied by the formation of NiAl
and NiAl, phases. With the increase of aluminum content, the number of diffraction peaks of NiAl; and NiAl phases
increased, and the intensity of diffraction peaks of nickel solid solution phase decreased. Al,O, phase was present in both
Nil0Al and Ni20Al alloy coatings, and Ni;Al phase was present in Ni5Al alloy coating. With the increase of aluminum
content, the oxides in the alloy coatings decreased, the microhardness and bonding strength of the coating increased,
and self-corrosion current density decreased, indicating improved corrosion resistance. There were a large number of
cleavage planes and cleavage steps in the nickel aluminum alloy coating fracture, and the fracture mode was mainly brittle
fracture. The NibAl alloy coating fracture also had a "rock sugar" shape, and the NilOAl alloy coating fracture also had
a small number of dimples.

Key words: aluminum content; nickel aluminum coating; bonding strength; corrosion resistance; microstructure
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Effect of Surfacing Current on Microstructure and Properties of Fe-Cr-W-Nb

104

Flux Cored Wire Surfaced Cladding Layer

ZHANG Zirui, PAN Yingjun, KE Deqing
(Faculty of Materials Science, Wuhan University of Science and Technology, Wuhan 430081, China)

Abstract: A Fe-Cr-W-Nb flux cored wire was designed, and the cladding layer was prepared on the surface of
Q235 steel matrix by submerged arc surfacing technology under different surfacing currents (350, 400, 450, 500 A). The
effects of surfacing current on the microstructure, microhardness and high temperature wear resistance of the cladding
layer were studied. The results show that the cladding layers prepared under different surfacing currents were mainly
composed of Fe-Cr solid solution, M,,C,, NbC and a small amount of M,C, and Fe,W,C. With the increase of surfacing
current, the shape of NbC hard phase particles gradually became regular. When the surfacing current was 450 A, the
shape of hard phase particles of the cladding layer was the most regular with consistent size and uniform distribution,
and the cladding layer formed a good metallurgical bond with the steel matrix. When the surfacing current was too
large (500 A), the hard phase particles were connected to each other to form an irregular shape, the size was obviously
increased and the distribution was uneven. With the increase of the surfacing current, the microhardness of the cladding
layer first increased and then decreased, and the wear mass loss first decreased and then increased. When the surfacing
current was 450 A, the microhardness was the largest, the wear mass loss was the smallest, showing the best wear
resistance, and the wear mechanism was oxidative wear.

Key words: flux cored wire; submerged arc surfacing; cladding layer; high temperature wear resistance; NbC
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