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ABSTRACT Porous Ni3Al alloys were fabricated by cold pressing and pressureless sintering of Ni/Al
elemental powder mixtures. The swelling behavior, pore structure parameters and microstructure of porous
Ni3Al during synthesis procedure have been systematically investigated. The results show that swelling
effect take place after sintering. The maximum pore size and open porosity increase with increasing of
temperature, but when temperature exceeds 750  the swelling begins to suppress and the maximum
pore size begins to decrease. The prime reason of the pore formation can be attributed to the Kirkendall
effect in the process of reactive synthesis. The corrosion potential of porous Ni3Al in KOH solution is more
positive than the other two porous compacts , and its weight is stable.

KEY WORDS metallic materials, Ni3Al intermetallics, porous materials, Kirkendall effect, corrosion
resistance in KOH solution

!�������"�� , +!"#����
�$��"���� #! ,!$%�%"&"&&

##$�'�Æ��', "!����(()*$%

�% [1]#&�����+!�')�&(�%'*
( [2,3], )+')������" )*,!+,�

" " )-+#,*,')�- *&. -&*�

#+ +/&$%%. +01.2 [4,5]; �%!�

* &',,//(�01)� 50285102�&',,//)��&'
-�)3
��0*+ 2009CB623406 ./12�
2010 1 4 2 15 -.�4,52010 1 12 2 7 -.�3-,�
6/301: .4/, 02

����" "-+74#8953, ,**#+ 

+/56*6:;4�1!�� [6]#!� Ni3Al �

%2!3��� #2&07+& -+*4�7"

*#+�,! +1 [7−10],5<5="60 [11−14]#

6:&�!���"8�76($ [15]&��8

9�1$ [16]&28$�>?8$ [17] 1, %.@"

9(, �:;A7":; /#B8C" Ni&Al 9

9<<&:8;=:"D$6: Ni3 Al �%2!3

�!���, ��8;�E+ Ni3Al�%2!3�!

���"�8><, �:;A7�3=>?, *4?

6 mol/L " KOH ;@+"*#+ +#



2 � < 4F:Ni3Al �==>?>G@HAIAJ@ÆA?BB 1192 � < 4F:Ni3Al �==>?>G@HAIAJ@ÆA?BB 1192 � < 4F:Ni3Al �==>?>G@HAIAJ@ÆA?BB 119

1 5678
@C" Ni <� Al <"K+ # 99%, Ni <"

��LMA −300 C, Al <A −200 C#BD9@A
3 : 1 "'E<<N? V FC��+C3 8 h, D�

)E@A 3:1#BC3<<F: (200 MPa) ;GD

26 mm E 2 mm "BH, ?IG$ (IG+A

2.0×10−3)+C:,? 550&600&640&680&750&900&1100

� 1250  O) 60 min#AHJ6:ID8;*@E
JF;F, F)GK-# 5  /min#

" BTP–3 P!��� +GQKQB Ni3Al

�%2!3�!���";*�D��L+; "

Archimedes $QRHM"7+��H+#" JSM–

6360LV FÆN>H (SEM) IS3�"I43=�
�"�T#" RIGAKU/MAX–3A F X JKLJK

(XRD) �L Ni3Al �%2!3�"MU�M3;#
BGD 10 mm E 1.5 mm " Ni3Al �%2!

3�!���BH�8? 6 mol/L " KOH ;@+

1000 h,QE)#+V,�OK7IS)�:;U!,

? CHI660C F>!�%<N�Æ>!�ÆN, W<

Tafel OKM#"MNLM" Ti �%!���� Ni

�%!���BH�ÆOP@C#

2 =>?@A
2.1 BCDEFGHIJKLMNOP

OM 1:*P', ? 550 C:" Ni3Al�%2

!3�!���P� Ni J� Al J, XQ Ni Q Al

KR�Y38;#ZC:)+FR 640  Q, 'EH

Ni2Al3, NiAl �RE" Ni3Al J, Al JLS#? Al

"#2*S, TQC:)+"F , �M=:GK"

$ Al S Ni +=:, ? Ni ��RU>; Ni2Al3

"=:[#O# Ni Q Al "D9@A 3 : 1, Ni ��

"7ETT*# Al, V*MU" Ni Q Ni2Al3 �V

\8;3; NiAl#?=:TU"]D, Ni KQ NiAl

8;3;RE" Ni3Al#W^?^)+WC:, (H

REX8;YV" Al �*E" Ni XZ, K3;H

Ni2Al3&NiAl&Ni3Al N_"=:[#ZC:)+`

< 750 Q, AlM� Ni2Al3 MY[, NiJLS, �*

E" Ni3Al M3;#ZXQ, Al ��YVAQ8;,

Ni2Al3 VaS!A NiAl � Ni3Al#ZC:)+FR

1250  Q, 3b"HM+P� Ni3Al M#

M 2a +W"a�A Ni ��, Ni ��RUcO
QV[P\"�)A Ni � Al "=:[ (M 2b), E

+A 10–30 µm#QX XRD �L, =:[O Ni2Al3,

NiAl � Ni3Al NN3;#[YR Ni ��, Ni "SE

[ , * Al S Ni +"=:\Z"#O^:T, ?8

;�E+=:[�]]T^H Ni ��Q Al ��X

U 1 d]^U_e Ni3Al �==>?>G@HAI

XRD `

Fig.1 XRD patterns of porous Ni3Al with different

final sintering temperature
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Fig.2 SEM−BSE images and EDS analysis of porous

Ni3Al at 640 f
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Fig.3 volume expansion of porous Ni3Al sintered at

different temperature
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Fig.4 The open porosity of porous Ni3Al sintered at

different temperature
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Fig.5 The maximum pore size of porous Ni3Al sin-

tered at different temperature
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Fig.6 SEM micrographs of porous Ni3Al during the sintering procedure (a) as-pressed (b) 640 f (c)

750 f (d) 1100 f (e) 1250 f

U 7 nqG@HA_ 6 mol/L I KOH rr�I

Tafel o>ns

Fig.7 Tafel polarization curves of some porous ma-

terials in 6 mol/L KOH
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Table 1 Electrochemical parameters for some

porous materials in 6 mol/L KOH

sample Ecorr/V Icorr/A

Porous Ni −0.553 1.84×10−8

Porous Ti −1.276 2.04×10−8

Porous Ni3Al −0.265 2.50×10−8
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Fig.8 Corrosion kinetic curves of some porous mate-

rials in 6 mol/L I KOH
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Fig.9 SEM images of porous Ni3Al before corrosion

(a) and after corrosion (b)
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