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Abstract

The recent home and overseas research progress on particle reinforced Ni matrix composites
preparation was reviewed. The deficiency in research experiments was pointed out. In the end,
suggestions were put forward and the prospect was carried out.
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Figure 1. Schematic diagram of laser cladding
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Figure 2. Schematic diagram of self-propagating high-temperature
synthesis

E 2 BEESRARBRARRETERE



R %

R R[36]5, FHIZ[B7SERH B EEmERATA, LTI, A8, SRARESENER, Hl& T
SNIAEEAME. Yang, Y.F.[38][39]% 5 Shokati, A.A. [40])%5 @1 [ & 4E &6 & BE S S &k Ni JE
BEW. SREW, ETRPHSNEEMEET BA AR, 25 5w B AW 290 1 mT PLS 2 ] 45 1
BEMMEL, & E S8 AR T DI 41 B AT R RsER N

KR B — B SIBK, IRBRGE R A, TR T SR, OB A4 22 o B A TG v A <
i, FEEINEAEERELI . NoE B & H R ST, ] SHS HARM BRI FL IR L & i i)

H

2o

3. RE

WOk RS B A ML R A R LA SRR R vtk B, EL % T2, RerE MU &%
OEAL RS, A RN AT S . (H H AT & & T 2R 73 s AR SRR 45 A R 22, 195
MU B, SRER B IMEAEE, MR & A =, )% B D 2R A5 1]

UKL AR B A PDRL . B R T = AN T

1) SRR PR L SRR S E A R, PR S A IR 2 RN G SRR AT SR, 1R
Fe T B

2) SERLZ MR &R THAR EEE S BHERGEAR, ASEmBE MR, BT a%
BARE FEA SR ARM AL ALK, HI&ERE . PG PUETT. MR T B A R 1 Bk
BT SR

3) WM kb & S B ERe G Z —#ATHE AL, BT UL S TR AR A VA R LAY, R
H Laguerre EI#4i& 5% . Monto-Carlo J57% /& Laguerre & L A% & J8 2 5 SRS /4[41], &
Hr ik

EHEUmHE

2015 AL IUA R AR B K Z AR 2RI H (%5 201510288075) .

SE Wk (References)

[1] Eutse. fkoh e dl &8 - M Ak L H EDM FrEhEREMF 7L [D]: [ 00ie3]. HE: I ARET R
%, 2014

[2] BWE. BTN i s EDM 7 Bl & B Ba it 7 [D]: [Ail LA 5], i LR B K%, 2012,

[B] =%F, BFEM, & W LZSE09 Ni-TIN KE G ER TR & ENRm[]. impea S TR,
2015(3): 52-54.

[4] FRABZE. PRI S EEIORE SR 451 5 182 [J]. Hot Working Technology, 2014(8): 114-116.

[5] Karbasi, M., Yazdian, N. and Vahidian, A. (2012) Development of Electro-Co-Deposited Ni-TiC Nano-Particle Rein-

forced Nanocomposite Coatings. Surface & Coatings Technology, 207, 587-593.
http://dx.doi.org/10.1016/j.surfcoat.2012.07.083

[6] Kilic, F., Gil, H., Aslana, S., et al. (2013) Effect of CTAB Concentration in the Electrolyte on the Tribological Proper-
ties of Nanoparticle SiC Reinforced Ni Metal Matrix Composite (MMC) Coatings Produced by Electrodeposition.
Colloids and Surfaces A: Physicochemical and Engineering Aspects, 419, 53-60.
http://dx.doi.org/10.1016/j.colsurfa.2012.11.048

[7] BkeE, £k, . BITHISPOKGESR - 8 - B E6EE L2 RV RD]. 4 EIaer kL, 2014(6): 34-40.

[8] Chen, S.P., Meng, Q.S., Zhang, N., et al. (2010) Graded Materials of (TiB,)pNi with Nickel Substrate Prepared by
Field-Activated Pressure-Assisted Synthesis Process. Journal of Wuhan University of Technology-Mater, 39-43.

[9] Srivastava, M., Muniprakash, M. and Singh, S.K. (2014) Synthesis of Fused Mullite and Its Use in Multifunctional
Nickel Based Composite Coating. Surface & Coatings Technology, 245, 148-155.



http://dx.doi.org/10.1016/j.surfcoat.2012.07.083
http://dx.doi.org/10.1016/j.colsurfa.2012.11.048

http://dx.doi.org/10.1016/j.surfcoat.2014.02.053

[10] FROZHS, WAL, B REGEAKE & BRI RO R[], RIHER, 2015(4): 6-14.

[11] EeDlk, XIZ4ERF, 5. 99K SiC kiR S SRR AT sk e [J]. HhiE 53R R, 2015(2): 1-3.

[12] $fR€, ERA, & HRUTPVEIE EEME S A PDRHE AR BT R R [0]. #RHR, 2013(7): 55-58.

[13] VEEEER, T/, S WORNE SRR & & E AR R SO B AR REOT SEBUIR[T]. TAEMRLRLI, 2015(2): 64-80.

[14] #FR, P, 5. 45 WL EEEBOCSEE AL S5MER[I]. #n L 1L, 2009(4): 68-70.

[15] Zhang, D.W. and Lei, T.C. (2003) The Microstructure and Erosive-Corrosive Wear Performance of Laser-Clad Ni-
Cr3C, Composite Coating. Wear, 255, 129-133. http://dx.doi.org/10.1016/S0043-1648(03)00283-7

[16] #NI, ™%, XSFibk, RIE. HBEXTEOGISE Ni60 & &R Z AL M L[], #EHTHE, 2010, 24(22): 10-12.

[17] 5k, RoCge, BleE. WOCHEHT LR KA REHB[I. $UnTLIZ, 2013, 42(6): 131-134.

[18] JHR4E, SeiEAZE, x4y, SBHAE. JEAL AR WC-B,C HYBRARBLBON I /= S Ve RE BT T [J]. RINEIR, 2014,
43(3): 25-30.

[19] Chao, M.-J., Wang, W.-L., Liang, E.-J. and Ouyang, D.X. (2008) Microstructure and Wear Resistance of TaC Rein-
forced Ni-Based Coating by Laser Cladding. Surface and Coatings Technology, 202, 1918-1922.
http://dx.doi.org/10.1016/j.surfcoat.2007.08.021

[20] FkdipE, SEAZS, RF, 3w, WOCIRE IR AR TiC-ZrC SRR RS SR EN].  EHOL, 2009, 36(4):
998-1004.

[21] ?é%ff)é, GEE, A= BotBEERE AR AIURGEH[). BRI T RFESIR: HRRHAR, 2015, 29(1): 27-

[22] Liu, X.B., Liu, H.Q., Liu, Y.F., et al. (2013) Effects of Temperature and Normal Load on Tribological Behavior of

Nickel-Based High Temperature Self-Lubricating Wear-Resistant Composite Coating. Composites Part B: Engineering,
53, 347-354. http://dx.doi.org/10.1016/j.compositesbh.2013.05.032

[23] Kusmoko, A., Dunne, D.P. and Li, H.J. (2014) A Comparative Study for Wear Resistant of Stellite 6 Coatings on
Nickel Alloy Substrate Produced by Laser Cladding HVOF and Plasma Spraying Techniques. International Journal of
Current Engineering and Technology, 4, 32-36.

[24] XUFRHE, PMEA, 5. INT18 B Sl & S FE IR OIS LRI ) 25 LM RE[D]. Pb B EIR 53645, 2015, 36(5):
82-84.

[25] sk¥atfy, Mg, UhakE, Wpete, W BORIBEMATK WC BRI G & B IR 2 RGO [0, AN T
%, 2014(24): 154-157.

[26] MR, FHF7, EEM. BOGEESRIS Ni/NiAl FEXME G LR A A LR 4[], EECE, 2015(3):

frey
~F
farey
~F

191-197.
[27] #FR, £WHE, A/, Bl BouBERARNT IR SR REHD]. AR 534, 2009, 30(4):
1-5.

[28] Baca, L., Lenéés, Z., Jogl, C., et al. (2012) Microstructure Evolution and Tribological Properties of TiB,/Ni-Ta Cer-
mets. Journal of the European Ceramic Society, 32, 1941-1948. http://dx.doi.org/10.1016/j.jeurceramsoc.2011.10.039

[29] Zou, B., Huang, C.Z., Song, J.P., Liu, Z.Y., Liu, L. and Zhao, Y. (2012) Effects of Sintering Processes on Mechanical
Properties and Microstructure of TiB,-TiC + 8 wt% Nano-Ni Composite Ceramic Cutting Tool Material. Materials
Science and Engineering: A, 540, 235-244. http://dx.doi.org/10.1016/j.msea.2012.02.002

[30] Wang, L.M., Liu, H.L., Huang, C.Z., Zou, B. and Liu, X.F. (2014) Effects of Sintering Processes on Mechanical Prop-
erties and Microstructure of Ti(C,N)-TiB,-Ni Composite Ceramic Cutting Tool Material. Ceramics International, 40,
16513-16519. http://dx.doi.org/10.1016/j.ceramint.2014.08.003

[31] EIRiE. HIETEES SR & R LRI 7 [D]: [Ml 224008 5], 22 22 B T K2, 2013,
[32] Z54z, FMIBAR, BHEHE. $URERegE 414 ALOGTICN-Ni-Ti & & S RKAR S5Ha8[]. T EA 4R ¥R,
2012(8): 2311-2316.

[33] Kim,S.S., Xu, N., Li, AW, Grace, J.R., Lim, C.J. and Ryi, S.-K. (2015) Development of a New Porous Metal Support
Based on Nickel and Its Application for Pd Based Composite Membranes. International Journal of Hydrogen Energy,
40, 3520-3527. http://dx.doi.org/10.1016/j.ijhydene.2014.08.075

[34] 77, ELUk:, BiA4. Hotkesdml R A im i 2 JLRE R S MR, Wiy &8 558 & 4, 2009, 37(4):
11-14.

[35] B &%, W WA, K8 HELERABER S0 RE AR #0112, 2012, 41(12): 75-78.



http://dx.doi.org/10.1016/j.surfcoat.2014.02.053
http://dx.doi.org/10.1016/S0043-1648(03)00283-7
http://dx.doi.org/10.1016/j.surfcoat.2007.08.021
http://dx.doi.org/10.1016/j.compositesb.2013.05.032
http://dx.doi.org/10.1016/j.jeurceramsoc.2011.10.039
http://dx.doi.org/10.1016/j.msea.2012.02.002
http://dx.doi.org/10.1016/j.ceramint.2014.08.003
http://dx.doi.org/10.1016/j.ijhydene.2014.08.075

s 5

[36]

[37]

(38]

[39]

[40]

[41]

Regn, RIEE, M, PR, SR g EEmiRE RIS RS SR ENIA ZEEI. SN R E A
T.#%, 2013, 33(6): 26-29.

T2, BgE, KEESE, XIERF. HEEREEN% ALC WEENIEEEMEI]. &NIA S B R T,
2014(5): 35-38.
Yang, Y.F. and Jiang, Q.C. (2013) Reaction Behaviour, Microstructure and Mechanical Properties of TiC-TiB,/Ni

Composite Fabricated by Pressure Assisted Self-Propagating High-Temperature Synthesis in Air and Vacuum. Mate-
rials & Design, 49, 123-129. http://dx.doi.org/10.1016/j.matdes.2013.02.036

Yang, Y.F., Mu, D.K. and Jiang, Q.C. (2014) A Simple Route to Fabricate TiC-TiB,/Ni Composite via Thermal Ex-
plosion Reaction Assisted with External Pressure in Air. Materials Chemistry and Physics, 143, 480-485.
http://dx.doi.org/10.1016/j.matchemphys.2013.10.003

Shokat, A.A., Parvin, N. and Shokati, M. (2014) Combustion Synthesis of NiAl Matrix Composite Powder Reinforced
by TiB, and TiN Particulates from Ni-Al-Ti-BN Reaction System. Journal of Alloys and Compounds, 585, 637-643.
http://dx.doi.org/10.1016/j.jallcom.2013.09.020

BRI, AR, SRR SRR LRSI T U], T EA s E 24k, 2014, 24(1): 97-103.


http://dx.doi.org/10.1016/j.matdes.2013.02.036
http://dx.doi.org/10.1016/j.matchemphys.2013.10.003
http://dx.doi.org/10.1016/j.jallcom.2013.09.020

	Preparation and Research Progress of Nickel Based Composite
	Abstract
	Keywords
	镍基复合材料制备研究进展
	摘  要
	关键词
	1. 引言
	2. 常见的制备工艺
	2.1. 电沉积电铸法
	2.2. 激光表面原位熔覆技术
	2.3. 热压烧结合成工艺
	2.4. 自蔓延高温合成

	3. 展望
	基金项目
	参考文献 (References)

