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Abstract : Ni-based superalloys with different Al content were prepared and the microstructure and mechanical properties

were investigated. The microstructure of the as-cast alloys changes with the adding of aluminum. The primary microstructure

is composed of <y and y', when Al content is 9.5wt%. And B(NiAl) and «(Cr) phases are observed, when the Al content is

higher than 10.5% and 13.5%, respectively. The vy and ' phase disappear, when the Al content is 17.5%, then the

microstructure is mainly composed of B(NiAl) and «(Cr) phase. The ultimate strength and ductility of the alloys decrease with

the addition of aluminum, and the fracture mode changes from intergranular fracture into transgranular fracture.
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Tab.1 Nominal composition of the experiment
° alloys (wt,%)
' 0 1) (1]
) Y 20% 65% ° Al | Ti | W Mo| C|Tal|f| c | Ni
Al v , v' 1 |95 1 2 |35 6 2 | 05 001
o LAl 2 [105) 1 | 2 35| 6 | 2 |05 001
7 98Wt%~11.3wt%" Al 3 11.5 1 2 3.5 6 2 0.5 | 0.01
4 12.5 1 2 3.5 6 2 0.5 | 0.01
’ 5 13.5 1 2 3.5 6 2 0.5 | 0.01
s Al 9.5wt% 17.5wt% 6 | 145 1 2 |35 6 2 | 05 001
, 7 15.5 1 2 3.5 6 2 0.5 | 0.01
8 16.5 1 2 3.5 6 2 0.5 | 0.01
° 9 17.5 1 2 3.5 6 2 0.5 | 0.01
1 3+ 0.1
s
0.5~2
1, kg
v =
DHL-400 ; 7\
DK 7732 , 1, LB S0y
1
:2012-03-28 Fig.1 Sketch image of the tensile specimen
(1972-), , s ,
; E-mail:sunyuejun0001@163.com y 400* y
¢ Y2012 41 20 79



Material & Heat Treatment 2012 10

MTSS810 s TEM | v'(Ni;Al)  y(Ni ) o
SEM o Al 10.5% B(NiAl)
2 Al 13.5% , a(Cr) 5 Al
17.5% Yooy ,
2.1 B(NiAl) a(Cr) °
) 2 XRD S
XRD , 2, , Al 9.5% s Al
lu(gr) N 3 ° 3(3.) , Al
'(Ni;Al)/y(Ni
17.5 I ;\ . %:Niﬁ))yi LA_ 9.5% ,
16.5 ’ \ A = ,Yu ,yv v
LL 14.5 ' Al
& (135 g R , Y °
s A Y (30, Y
L A y . Al 16.5% v
A . ,
B(NIAD  ( 3(e), Yooy
20 30 40 50 60 70 80 90
20/(°) , B . B
B2 Al &t A FE A 48 XRD E OL(CI')
Fig.2 X-ray diffraction pattern of the alloys with °
different Al content 4  o(Cr) TEM o ,Q

= % P 20 pm |
F3 Al FRAFRASHESHSR
Fig.3 Microstructure of the alloys with different Al conternt
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Tab.2 Tensile properties of the alloys at 298 K
2 4 6 8101214 16 1820 Al (Wt%) / MPa (%)
E/keV 1 9.5 1035 14.6
M4 A&H a(Cr)MBIES 2 10.5 951 13.5
Fig.4 TEM observation of a phase in the alloys 3 115 938 8.5
, EDS ,Q 4 12.5 896 8.5
Mo W  Cr, Lapin Ni-Al-Cr-Ti > 135 S12 43
wCr o ’ wCr 8 6 145 492 43
7 155 219 3.0
, ° , a-Cr 8 16.5 106 2.0
B o 9 17.5 80 0.9
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Fig.5 SEM micrographs showing typical features of tensile fracture surface of alloys with different Al content
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