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Abstract: The intermetallic compounds based on the high aluminum activity have very attractive properties, such as low
density, high melting temperature, high thermal conductivity, high elastic modulus, high specific strength, specific stiffness
and good high-temperature oxidation resistance, which have been regarded as a novel inorganic porous material and been playing
an active role for the application in high temperature and corrosive environments. Tremendous efforts have been devoted for the
researches on innovative processing technologies of porous intermetallic compounds in recent years, resulting in better control of
the porous structures and substantial improvements of the properties. This paper intends to give a comprehensive review about
the most recent progresses in preparation, microstructure and properties of porous Fe-Al, Ti-Al and Ni-Al intermetallic
compounds, as well as their potential applications in application prospect. The preparation methods for porous intermetallic
compounds are discussed mainly including chemical element reaction synthesis, pore forming additive, combustion synthesis,
and impregnation method. The fast-preparing highly porous intermetallic compounds with near-net-shape by thermal explosion
reaction are particularly exposed in detail, which is a simultaneous reaction that involves a whole model of the combustion
synthesis. Finally, to facilitate further research and development, the present problems and the technical challenges are
discussed, and several future research directions are also suggested in this review.
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Fig. 2 Experimental process illustration of porous Ti-Al materials with NaCl as soluble template
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Fig. 3 SEM images of porous Ti-Al materials with 0 vol% (a), 60 vol% (b), 70 vol% (c), 75 vol% (d), 80 vol% (e) and

green compact with 60 vol% NaCl after dissolution () 2°
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Fig. 4 XRD patterns of TiAl, materials by thermal explosion!?’
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Fig. 5 SEM images of TiAl; materials of; (a) and (b) 0 vol% NaCl;

(c¢) and (d) 50 vol% NaCl as well as (e) and (f) 70 vol%

NaCl with different magnification by thermal explosion'?’]
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Fig. 6 Temperature-time curve of Fe-Al sample under thermal
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Fig. 8 SEM image of NiAl porous materials prepared by thermal explosion

AR, e AL & W) 2 FL AR 5 A5 2] T AR
KERE, Hut5E R, B E LR AT
A AC B BE o AEATAF AR — 26 SR i B [ R AN 22 AL &
JE AL G P A AR b, LA B L B AR AR B 4G
M AT PRI BEA S B X TR A T L E SR AN
RS S BT HOAR R, A T 58 1 T2 2 50m 58
WA R s MIOCHLS BB T W Je D AR
R ST AN S 58

P, SRR 5 b B f R, LR LA TS
TR 23 2 42 )R (A AE & 4 22 L A4 B 9 S 0 BF 5 7 1
Ol T LM ISR ER . BRERELGYZ LI

H A0 £ T A ATt ER T X B 85 e R U 1)
BT, @I R R ARRR L ET5 5, HAEH
A FLAE A FLAR R/ B HE o0 A s B AT e s BT AL
LM g s WESE A A Tl A ) ) A 5
5, S8 bR A RO uk A R g i S5
QZ LM EHERERI LA MM B = 5 k. RATT RS
FLAPRMEBE T TH0 04 S Al O0F 5, 5E 38 A 5C A9 BRI A A
FenlJefLE5 5 S PEREAR R R R A i 5 s R i,
B URE RS (AN R R L o A LR L= 7/ R R o
it. OUREAZAMEIRTF . DhaedE £ fLamhl fk
B R L A 2R, IR O A A I — A
HE LTI



55781

PUR AR P VA R f At/ B (W g SO0 i

539

SE Wt References

(1]

(2]
(3]

(4]

(5]

(7]

(8]

(9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]
[20]

[21]

[22]

Hong C Q, Zhang X H, Han J C. Journal of Material Science[J],
2006, 41(15) ; 4790-47%4.

Yang F, Zhang L, Lin I, et al. Intermetallics[J], 2013, 33: 2.

Liu Q L, Subhash G, Gao X. Journal of Porous Materials[ ], 2005,
12(3) . 233-248.

Xi Benqiang (AR5 ). Science and Technology Information (B35
EO[J], 2007, 23. 316-329.

Zang Chunyong (JR&LH ) , Tang Huiping (1% 25 ) , Wang Jianyong
(TE#HIK). Rare Metal Materials and Engineering (%5 4 J@ A EHS
T[], 2009, 38(S1) ; 437.

Lin Junpin B, Zhang Laiqi (KR , Song Xiping( A7)
et al. Materials China( FERPERIER) (1], 2010, 29(2) ; 1-8.
Haraguchi T, Kogachi M. Materials Science Engineering A[J], 2002,
331(10) ; 402-407.

Sienkiewicz J, Kuroda S, Molak R M. Intermetallics[J], 2014, 49. 57
—o4.

Chen M R, Jiang Y, He Y H, et al. Journal of Alloys & Compounds
(17,2012, 521(16) : 12-15.

Sina H, Iyengar S. Journal of Thermal Analysis & Calorimetry[]],
2015, 122 (2) . 689—698.

Tan Ping (%% #), Ge Yuan(# ), Tang Huiping (FEHE).
Rare Metal Materials and Engineering (A5 & J@ MRS TH) [J],
2007 561-564.

Tang Huiping (1% 5 #) , Zhang Zhengde (3 iF{%). Rare Metal
Materials and Engineering (#i #5 4 J& # &L 5 T.8) [J], 1997
(1): 1-6.

Yang S H, Kim W Y, Kim M S. Intermetallics[J],
849-855.

Kobashi M, Miyake S, Kanetake N. IntermetallicsJ], 2013, 42(9) :
32-34.

Li Daren (ZE35 N), Cui Liqun (£ F|#), Cai Yixiang (Z£—iHl).
Powder Metallurgy Technology (¥R 164 A) [J], 2014, 32(2):
96-99.

2003, 11(8):

Wang G X, Dahms M. International Journal of Powder Metallurgy
[J], 1992, 24(4) . 219-225.

Liu Yong(Xl] k), Huang Boyun(#1f1z ), He Yuehui ( %7FKHE).
Materials Science and Engineering of Powder Metallurgy (¥} AR 4: 4
BRA S TR [T, 199(3) : 189-194.

Xu L, Cui Y Y, Hao Y L. Materials Science and Engineering A[J],
2006, 435(4) : 638—647.

Liang Y, Yang F, Zhang L. Intermetallics[J], 2014, 44(44) . 1-7.
Novoselova T, Celotto S, Morgan R. Journal of Alloys and Compounds
[J], 2007, 436(1-2) . 69-77.

Hao G L, Wang H, Li X Y, et al. Materials Letters[J], 2015, 142
11-14.

Li ZhiQiang( Z= 3551 ) , Han Jiecai (#7%7"), He Xiaodong (5%
7%). Rare Metal Materials and Engineering(Fifg &)@ AR5 T 72)

(23]

[24]

[25]

[26]

[27]

[31]

[32]
[33]

[35]

[36]

[37]

[38]

[39]

[41]

[42]

[J], 2002, 31(1): 4-7.

Feng Peizhong(JB#51) , Su Jian(Z5  {i) , Zhou Yaguo( JATF[E),
et al. Rare Metal Materials and Engineering (R 4 )@ AENS TH2)
[J], 2015(11); 2721-2727.

Yu Jingyuan( F-5:4%) , Li Qiang(Z%  5#), Mu Baichun (BFI#R).
Journal of Liaoning Institute of Technology (1L T T 2:Be2#4R) [T],
2003, 23(3). 1-3.

Shi Q L, Qin BT, Feng P Z, et al. Rsc Advances[J], 2015, 5(57)
46339-46347.

Wang Z, Jiao X Y, Feng P Z, et al. Intermetallics[ ], 2016, 68
95-100.

Jiang Y, He Y H, Xu N P, et al. Intermetallics[J], 2008, 16(2):
327-332.

Peng Q, Yang B, Liu L. Journal of Alloys and Compounds[ J], 2016,
656 530—538.

Jiao X Y, Wang X H, Kang X Q, et al. Materials Letters[ 1], 2016,
181 261-264.

Terpstra R L, Anderson I E. International Conference on Powder Met-
allurgy and Particulate Materials[ C]. Tokyo: Powder Metallurgy of
Japan, 2003.

Moisés M P, Viviane T, Kelly S, et al. Materials Characterization
[J], 2012, 74 64-76.

Sencekova L, Palm M, Pesicka J. Intermetallics[J], 2016, 73 58-66.
Gao Haiyan(E5¥EHE) , He Yuehui(ZEBRHE) , Shen Peizhi (Ph15%0)
et al. Chinese Journal of Materials Research (#4552 45) [J ],
2008, 25(5) : 485—-489.

Gao Haiyan (57€) , He Yuehui (Z{RHE) , Shen Peizhi (V352 ,
et al. Materials Science and Engineering of Powder Metallurgy (K AR
SRR S TR (1], 2009, 14(4) : 275-280.

Gao Haiyan ({Z7F3HE) , He Yuehui (BUHRHE) , Shen Peizhi (JLIE%E) ,
et al. Functional Materials(ZTEEREL) [J], 2009, 40(9) : 1513—1515.
Gao Haiyan, He Yuehui, Shen Peizhi, et al. Powder Metallurgy[J],
2008, 52(2): 171-175.

Li Tingting(Z=5l5) , Peng Chaoqun (3248 #), Wang Richu ( F H
W), et al. The Chinese Journal of Nonferrous Metals( 145 5,42 )
S4R2) (17, 2011, 21(4) : 784-795.

Xing Yi(J #5), Ma Honggiu (JBEILRK) , Kuang Chunjiang (1%
WL). Powder Metallurgy Technology (M ARG 4 A) [J], 2005, 8
(23) . 263—267.

Chen Bin([:  5it). Dissertation for Master(Fi4-i£3¢) [D]. Nanjing:
East China University of Science and Technology, 2008 : 41—46.
Wang Jiefeng( FAF) , Gao Haiyan( E5¥HE) , Jiang Yao(JT. ),
et al. Materials Science and Engineering of Powder Metallurgy (B AR
SARRES TR [J], 2014, 8(19)4; 654-658.

Pang Houjun ( JJEE%). Dissertation for Master (Wi -+1&3) [D].
Nanjing: East China University of Science and Technology, 2008
52-55.

Magda £, Tomasz D, Stanistaw L, et al. Materials Science and
Engineering A[]], 2015, 636. 407-414.



540 o R R} 3 %536 45
[43] Chen Gang(Bf W), Gao Haiyan(Z5i§#E) , He Yuehui (Z{ERHE), A[J], 2011 (528) 4849—-4855.
et al. Materials Science and Engineering of Powder Metallurgy (KyAIE [53] Yao Poyuan( k3 7C). Dissertation for Master(i+3C) [D]. Ji-
SHEREES T[], 2011, 2(16)1; 44-49. nan; Shandong University of Technology, 2004 ; 43—47.
[44] Zhang Fang(3K 7%), Huang Zhiliang( 35 R ). Jouwrnal of Wuhan [54] Cui Hongzhi ( £t % ). Thesis for Doctorate (145 3¢) [D].
Institute of Technology (I THERF244R) [T1, 2009, 31 43-45. Qingdao: China University of Petroleum, 2009.
[45] Shen Peizhi({k35%0) , Gao Lin (& %), Gao Haiyan(EiGHHe) , et [55] Cui hongzhi, Cao Lili, Chen Yunbo, et al. Journal of Porous Materials
al. Membrane Science and Technology (JEFl 3 5HA) [J], 2009; [J], 2012 (19); 415-422.
130—135. [56] Wu Jie, Cui hongzhi, Cao Lili, e al. Transactions of Nonferrous Metals
[46] He Yuanzhang ({A]7G25). Dissertation for Master (T4 30) [D]. Society of China[J], 2011 (21): 1750—1754.
Shanghai: FEast China University of Science and Technology, [57] Wu Liang(% #1), Dong Hongxing (FEMT &), He Yuehui (%7K
2012 54. #%). The Chinese Journal of Nonferrous Metals( H[E A 6,45 J&~4R)
[47] Kanetaken A, Kobashi M. Scripta Materialia[J], 2006, 54: 521-525. [J], 2010, 20 (8): 1558—1565.
[48] Wu Liang(% #1), He Yuehui (%54 ), Dong Hongxing ( # il [58] Dong Hongxing, Jiang Yao, He Yuehui, et al. Materials Chemistry
§). Materials Science and Engineering of Powder Metallurgy (¥ and Physics[J], 2010, 122(2/3) ; 417—-423.
SRR ST (1], 2009, 14(1) : 52-56. [59] Bei H, George E P. Acta Materialia[J], 2005, 53 69-77.
[49] Dong H X, Jiang Y, He Y H, et al. Journal of Alloys and Compounds [60] Chao Jiang, Brian G. Scripta Materialia[ J], 2006, 55: 759-762.
[J], 2009, 484; 907-913. [61] ChenY, Wang H M. Intermetallics[J], 2006, 14; 325-331.
[50] Campbell C E, Boettinger W J, Kattner U R. Acta Materialia[J], [62] Cui Hongzhi( %), Hei Hongjun( 28 ) , Xie Yanchun (i
2002, 50; 775-792. 1), et al. Powder Metallurgy Technology (¥ K168 &+ A) (1],
[51] Dong H X, He Y H, Zou J, et al. Journal of Alloys and Compounds 2009, 27(1) . 33-35, 44.
[J], 2010, 492, 219-225.
[52] Dong HX, He Y H, Jiang Y, et al. Materials Science and Engineering (%% 2 1K)



