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Re-melting Process and Wear Resistance of Ni60) Alloy Powder in Furnace
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ABSTRACT . Objective To acquire the best re-melting process of Ni60 on the surface of 45 steel, and improve the wear resistance
of the coating. Methods Prefabricated Ni60 coating was produced by adding two kinds of glue, type A and type B, into Ni60 alloy
powder, and dripping a right amount of alcohol. This experiment adopted the two-step re-melting process of pre-cementation and re-
melting in stove to prepare the nickel-base alloy coating on 45 steel surfaces, studied the impacts of re-melting temperature on the
morphology and micro-hardness of the substrate and the coating structure of the samples, and discussed the impact of temperature
on the micro-structure and wear resistance of the substrate and the coating structure of the sample. Results Mechanical interlocking
were formed between the substrate and the coating at 1000 °C or 1100 °C , while mechanical interlocking and metallurgical bond

were formed between the substrate and the coating when the re-melting temperature was 1200 C. The number of coating hardening
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phase increased, the size and distribution of which were even, with minimal amount of defects. Seen from a hardness distribution

curve, the quality was the best. Based on the data, the average hardness of the re-melting coating prepared at 1100 °C was the

highest, reaching 496HV , while the average micro-hardness at the dividing line of the sample obtained by re-melting at 1200 C

was the best, reaching 389. 7HV, and the hardness distribution curve of the sample was the most regular. Conclusion Re-melting

Ni60 alloy powder on 45 steel surface at 1200 °C could effectively improve the binding mode of the substrate and the coating, and

gain access to machinery in conjunction with metallurgical bonding of structure morphology. At this temperature, the coating was

homogeneous and fine, with regular and relatively stable distribution of the sample hardness as well as the best wear resistance.
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Fig. 1 The appearance and morphology of the coating
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Fig. 2 The micro-structure of the coating of specimen 1
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Fig. 3 The micro-structure of the coating of specimen 2
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Fig. 4 The micro-structure of the coating of specimen 3
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Tab.1 The original data of the micro-hardness of specimen
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Fig. 5 Micro-hardness curves of the test specimens



- 230 -

E TR (S

2016 4F 04 H

FEERCUE s NP SRR PRI RE KT |3 Sk ey 455
R 1.2 .3 B 3 eI SR S TR S AR

3 Fig

1) AN E G RE T, R0 & AR, 1000
CHEE, HUEBI IR L LR AFLEZmiR, B
AR ;1100 CHKE, SFLBEE & 4 W o, A T2
G AEAEE  RENTILKRK A —, TS
;1200 C EIE, KALFH A &R sh, K
K5, A TS ILREA TR 25 FR G5 4 Ak f
i,

2) A[RIH KR 42 40 20 P AL AH i 20 A AN
[],1000 °CHF, AL AR /D 519k E 4341, 1100 °C
BEEALAH 25 BE AT BT, AR /NAS — 51200 °C B, fifi 4k
BRI 2 HRV/N S0 35] 5 R )2 L 200 350% B
& EIF IR T g e

3) WE SRR S5 G o I T T
JERTHRTA TR, 1200 °C FIE A HLE W & 516 4
S MALUEEA IR, PR R A0 B R 43 A il
S R 2R A T BB M R AT

Sk

(1] HER. X EERMS Rk [)]. P sy
AR ,2005(4) :35—36.
PENG Hui-min. A New Method for Surface Modification of
Metal[ J ]. Railway Locomotive & Rolling Stock,2005(4) :
35—36.

[2] BRI PR A G SR N ER T L[)]. R,
1996(12) :8—9.
QIU Chang-jun. Furnace Remelting Procedure to Produce
Self-melting Alloy Powder for Hot Spraying[ J]. Welding,
1996(12) .8—9.

[3]  HWERE, DseT0, Z L. FIE T2 AR 2 PR RE Y52
W[ ], AU T AR, 1990(1) :27—28.
CHANG Tie-jun, MA Mao-yuan, JIANG Shu-li. Remelting
Process Affect the Performance of Thermal Spray Coating
[J]. Mechanical Engineering Material ,1990( 1) ;27—28.

(4] BRepsE  whSCE SRR Z HOR [ M. JEnt: AU Tl
At ,1994.
CHEN Xue-ding, HAN Wen-zheng. Surface Coating Tech-
nology[ M ]. Beijing: Mechanical Industry Press,1994.

[5] BSCH. BIRAPRIREHBOR [ M. P42 . 74 22 588 K7
Hi A, 1991

[6]

(8]

[11]

[12]

[13]

ZHAO Wen-chuan. New Technology of Metal Material Sur-
face[ M ]. Xi’an; Xi’an Jiaotong University of Technology
Press,1991.

TR R XIS, R R I TR M. IR UE . e
IREE T RAE i, 2005.

XU Bin-shi,ZHU Shao-hua, LIU Shi-can. Materials Surface
Engineering[ M |. Harbin: Harbin Institute of Technology
Press,2005.

EPRE PRINZL, B/ NAR. TCA F 145 8 F Ni otk 2 e
BEBBIFE[J]. RIEHA ,2015,44(1) :92—95.

WANG Zhen-xia, CHEN Li-hong, SHAN Xiao-lin. Study on
Friction and Wear of Plasma Ni Modified Layer on Surface
of TC4[J]. Surface Technology,2015,44(1) ;92—95.
Bl R T TR A i B B T TR RE K
WFFE[J]. RMEHA 2015 ,44(2) :48—54.

TANG Yan-ru, PAN Li-hua, CHANG Yu. Improving the
Wear Resistance of Aluminum Alloy through the Micro-arc
Oxidation Technology [ J]. Surface Technology, 2015, 44
(2) :48—54.

FARTE A L. 32C2Mo2NiVND A AL T2 ],
FmHi AR ,2015,44(10) :68—73.

GAO Zhi-heng,FU Yang-fan. Salt-bath Nitriding Process for
32Cr2Mo2NiVNb Steel [ J |. Surface Technology, 2015, 44
(10) :68—73.

dkh e B . IR AL EYE Ni-P & BT
R 88 R R sk PRS2 [ 0] R H AR, 2015 ,44 (4) :23—
26.

JIN Yong-zhong, YANG Kui, ZENG Xian-guang. Influence
of Plating Temperature on the Morphology, Hardness and
Corrosion Resistance of Electroless Ni-P Alloy Plating[ J ].
Surface Technology,2015,44(4) .68—73.

RV R, LW AR HUE KA BER NiCe-Cry C, IR
JR[1]. FHHA ,2013,42(6) :63—65.

YUAN Tao,QU Yi, SHI Meng. High Velocity Oxygen Fuel
Spraying NiCr-Cr;C, Coating on Stesam Turbine[ J]. Sur-
face Technology,2013,42(6) :63—65.

sk ROERE, B BR A A AN R OUL 45 1 L2k oK
da DA b TP I )22 W SRORE FEE A SR [ ). R A, 2013,
42(5) .45—51.

ZHANG Pei, ZHAO Xu-hui, TANG Yu-ming. Influence of
Microstructure and Water Sealing on Microhardness of the
Anodic Film on Aluminum Alloys[ J]. Surface Technology,
2013,42(5) :45—51.

JF. BOCHE Nifd Al+1% Y,0, EERMAHLU[T].
FMHE AR 2012,41(6) ;22—25.

GU Wei. Analysis of Laser Cladding Ni Coated Al+1%
Y, 0, Coating Organization [ J ]. Surface Technology,2012,
41(6) :22—25.



Fa5E H4l

T 5528 NI6O & Bl AP N A T 20 B P PR 5

- 231 -

[14] Fhad&  IVEE. BT Cu XM ER LU C-
90% SiC IRJZRIFEmI[ J]. FHHA ,2012,41(6) :4—6.
DU Ji-fu, SUN Cai-xia. Effect of Cu Pre-depositionon C-
90% SiC Coating Deposited on Stainless Steel [ J]. Surface
Technology ,2012,41(6) :4—56.

[15] #&Ivk, 4 BH, 250 D1 55 it B8 4% 00 R AL 330 48 45 45
Ni-P-Si0, 525G $E)J2 WOM A S e B A sz ma [ )], %
M+ AR ,2014,43(2) :6—12.

YANG Jian-bing, YANG Yang, LI Wei-zhou, et al. Effects of

(E#%217 )

[13] 2Rz, S A S0 X 2R 5 1 20 3 IR0 38 7K Bl TR O 5

[D]. R RIEH T R,2012.

LI Rui-yun. Hydropilically Modification of Polymer Mem-

brane with Graphene Oxide[ D]. Dalian; Dalian University

of Technology,2012.

o FLEL EUA AT SRR X PET 5 W8 55 /K 1 e 1) F 5%

[D]. & INARBHE R 2014

SHI Zhen-zhen. The Study on Hydrophilic Modification of

Graphene Oxide to PET Polyester Film[ D]. Qingdao ; Shan-

dong Uniwersity of Science and Technology,2014.

[15] HSIEH Y L,PUGH C,ELLISON M S. The Effects of Select-
ed Organic Solvents on the Polymerization of Acrylic Acid to

[14]

[16]

[17]

Plating Conditions and Heat Treatment on Microstructures
and Microhardness of Electroless Plating Ni-P-Si0, Coating
on Aluminum Alloy[ J]. Surface Technology,2014,43(2) .
6—12.

T BIRAC N IE NI JE AR A 2R )2 5 A
G s BILERILT]. #7442 ,2002,23(6) :45—47.
XIANG Xin-hua, MU Xiao-dong, LIU Zheng-yi. Transactions
of the China Welding Institution [ J ]. Welding, 2002, 23
(6) :45—47.

Poly( Ethylenete , Phthalate ) by Glow Discharge[ J].J Appl
Polym Sci, 1984 ,29(11) :3547—3560.

BLANCHEMAIN N,HAULONS,MARTEL B, et al. Vascular
Pet Prostheses Surface Modification with Cyclodextrin Coat-
ing: Development of a New Drug Delivey System[ J]. Eur J
Vasc Endovasc Surg,2005,29(6) :628—32.

SR AL AT B TG AL REXS PET R g I E K
PEAPERIETE [ D] 7 8 ILARBHE RS 2015,

GUO Shuang-zhen. The Study on Hydrophilic Modification
of Graphene Oxide and Nano-silica to PET Polyester Mem-
brane [ D ]. Qingdao: Shandong Uniwersity of Science and
Technology,2015.

(L% 225 )

[50] T, sk A% a%, 5 S, 5. EINE I Q235 #) B-C-N 3%
JRR LSS R R[] 6 Jm P AL BE,2015,40(8) -
92—95.

MA Zhuang,ZHANG Yan-xin, WEI Bao-quan, et al. Micro-
structure and Wear Resistance of Boron-carbonitrided Layer
on (235 Steel by Argon Arc Remelting[ J]. Heat Treatment
of Metals,2015,40(8) :92—95.

I, ke gk, 22, A5 EIREEAT Q235 ) B-C-N &)=
MR PERE RSN [T ] FRFRAR,2015,29(7) s 116—
119.

MA Zhuang,ZHANG Yan-xin, LI Ling, et al. Effect of Argon
Arc Remelting on Erosive Wear of B-C-N Boride on Q235 I-
ron[ J]. Materials Review,2015,29(7) :116—119.

[52] MADADI F,ASHRAFIZADEH F,SHAMANIAN M. Optimi-
zation of Pulsed TIG Cladding Process of Stellite Alloy on
Carbon Steel Using RSM[ J]. Journal of Alloys and Com-
pounds,2012,510(1) .71—77.

PDerE B, B, 4F. 40K Y, 0, X id 3t Fe-Cr-C M
R BRI WA LS T BRI [J]. REHOR,
2015,44(4) :42—53.

YANG Qing-xiang ,ZHAO Bin, YUAN Xiao, et al. Influence
of Nano-Y,0; on Microstructure and Wear Resistance of Fe-

Cr-C Hardfacing Alloy Surface [ J ]. Surface Technology,

[54]

[56]

2015,44(4) :42—53.

LT WK X . 457 4 oI T 5 1k K H R G
R[] OO BHE R 272241, 2000,24 (1) - 86—
88.

PENG Jun-bo, CHEN Bing-quan, DENG Lyu-cheng. Ar-arc
Surface Hardening and Its Grey Relational Interval Analysis
of 45 Steel[ J ]. Journal of Wuhan Transportation University,
2000,24(1) :86—=88.

TREDT W], B, % Fe-Cr-Ni-Co £ 4 R 7 A1 5
JRIZR S EREL ) ). MOBHIFSE 5742, 2011,25 (1) :61—
66.

XU Gui-fang, QIN Min-ming, LEI Yu-cheng, et al. Cavitati-
on Erosion Resistance of Fe-Cr-Ni-Co Overlaying and
Remelting Layer [ J ]. Chinese Journal of Materials Re-
search,2011,25(1) .:61—66.

JAT IREEDT , SR, S UL FATHT A Fe-Cr-Mn-Co £ 42
WA Z R S M RE 2 [ )] Uin T T.25,2014,43
(20) :164—169.

ZANG Wei, XU Gui-fang, WU Hao, et al. Effects of Heat
Treatment on Abrasive Wear Performance of New Type of
Fe-Cr-Mn-Co Alloy Welding Layer[ J]. Hot Working Tech-
nology ,2014,43(20) :164—169.



