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Fig-1  Optical micrographs of 20vol. % TiC,/NiAl(Fe) composites fabricated by different
reactive hot pressing processes (a) RHIP; (b) RHP and (¢) RHP + HR
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Table I Density and porosity of NiAl(Fe) matrix composites
fabricated by reactive hot pressing processes
Process RHIP RHP RHP+ HR
Pl g em™? 6.11 5. 95 6. 18
Vo/ % 2.1 4.4 0. 90
TiCe/ NiAl(Fe) TiC 3
RHP TiC 0. 7um, 80%
1. Oum RHIP TiC R 0.5 2um
" 0.9um
2.2
2.2.1 20vol. % TiC/ NiAl(Fe)
2 , RHP NiAl(Fe)
5 s , 1% RHIP
TiC/ NiAl(Fe) R 0. 6%
RHP NiA 1(Fe) s
RHIP
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2 TiC TEM
Fig2 Typical TEM micrographs of TiC particles fabricated by different reactive hot pressing processes
(a) RHIP; (b) RHP; (¢) SADP of the TiC phase; (d) index of the TiC phase
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Table 2 The tensile properties of NiAl(Fe) matrix composites
fabricated by different reactive hot pressing processes
Process RHIP RHP RHP+ HR
UTS/ MPa 1000 840 1200
0.2% YS/M Pa 930 - 1050
Ell % 0.6 0 1.0
E/GPa 181 168 176
2.2.2 4 20vol. % T iCe/ NiAl( Fe)
SEM RHIP NiAl(Fe) ,
(a) RHP NiAl(Fe) s
, 50um ,
. . ) 4(b)

A i i
TiCp/ NiAl( Fe)
Fig. 4 SEM fractographs of 20vol. % T iCp/NiAl(Fe) composites by different

reactive hot pressing processes
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(a) RHIP; (b) RHP; (¢) RHP + HR



40

19
2.2.3 s NisoAl20 Feso
(412 Niso A LzoF e30 NiAl , NiA
[9.13] ’
TiCpo/ NiAl(Fe) )
s TiC
RHP TiC , RHIP
TiC ,  TiCy/NiAl(Fe) TiC
, ,RHP
TiCp/ NiAl(Fe)
s ) TiCo/ NiAl(Fe)
TiC
, TiC/ NiAl(Fe) , TiC
X , Orowan''"” TiC
. Gb
=& (2)
T .G b L
) L ) ’ L=
L-D,D RHIP RHP 20%vol. TiCy/ NiAl(Fe)
RENES
T;I[IP_ L erip
wiup  Lernip (3)
RHIP RHP TiC 0.9um  0.7um,
4um  Spm, \ 3.6um 4 lum, Tree/
Trarr= 1. 14 s s
, TiCs/ NiA1(Fe)

. , NiAl(Fe)

5 [11]



2 NiAl 41

Pi- P>
E=56- &) (4)
_ QP]— P»2)
Er=516= o) (3)
,E Ey ,Pr. P2 &1 &
_ , S Vo
, G 1- Vo (4 (5
Er= T (6)
(6) ,
Eruir= 185GPa, Erur= 176G Pa, Erur= 178G Pa s
NlAl(Fe) ’ ’
3 % #®
(1) RHP RHIP NiAl(Fe) TiC
(2) TiCp/ NiAl(Fe) ,
(3) RH P NiAI(Fo)

(1

[2]

[3]

[6]

[71]

MICACLE D B. Overview No 104: The physical and mechanical properties of NiAl. Acta M etall,
Mater, 1993, 41 (3): 649 684

NOEBE R D, etal Physical and mechanical properties of the B2 compound NiAl. Inter Mater Rev,
1993, 38 (4): 193 232

DAROLIA RAM. NiAlalloys for high temperature structural applications. JOM, 1991(3): 44 49
INOUE A, MASUMOTO. Microstructure and mechanical properties of rapidly quenched L20 and
L20+ L12 alloys in Ni-Al-Fe and Ni-A1-Co System. J Mater Sci, 1984, 19: 3097 3106

KUMAR K S. Fracture toughness of NiAl and NiAl- based composites. Acta M etall Mater, 1992,
40(6): 1201 1222

LU Yu=xiang, TAO Chun-hu, YANG De—zhuang. Improvement in mechanical properties of NiAl
matrix com posites fabricated reactive compocasting. Scripta Metall, 1996, 35(10): 1243 1246
MISIOLEK W, GERMAN R M. Reactive sintering and reactive hot isostatic composites of alu—
minide matrix composites. Mater Sci Eng. 1991, A144:1 10



42 19

[ 8] . . : , 1991, 11

[9] . NiAl(Fe) o 1.
,1997

[ 10] ) ) : ,1991: 107 198

[11] KUMUR K S, WHITENBERGER J D. Discontinuously reinforced intermetallic matrix composites
via Synthesis XD. Mater Sci Tech. 1992, 4(8): 317 330

[ 12] . ; : NiAl(Fe) : . 1997
(4): 44 48

[ 13] WEBSTER D. Advances in composite materials: 2ed edition. Oxford, Pergemon Press, 1980:
1165 1178

Tensile properties of NiAl alloy matrix
in-situ composites fabricated by reactive
hot pressing techniques

LU Yu—xiangl TAO Chun-hu’ YANG De—zhuang3 ZHANG Jun-shan'

(1. Dalian University of T echnology Dalian 116024, China; 2. Institute Aeronautical Materials, Beijing
100095, China; 3. Harbin Institute of Technology, Harbin 150001, China)

Abstract: The room tensile properties and microstructure are mvestigated in 20vol. % TiCp/
Ni50A120F €30 in-situ composites fabricat ed by reactive hot pressing processes (including reactive hot axial
direction pressing (RHP) and reactive hot isostatic pressing (RHIP) techniques). Results show that TiC
in-situ particles are fine and even, however, it is difficult for the composites to be densely fabricated by re—
active hot pressing processes, Existence of porosity seriously decreases the tensile properties of the com—
posites.- The evenness of microstructure and density of composites are improved by an additional hot—

rolling process, which obviously increases their room temperature mechanical properties.

Key words: intermetallic compound matrix com posite; NiAl(Fe); fabricating process; tensile property



