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Effect of aged-heat treatment on microstructure of
a extruded TiAl alloy
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Abstract: The stability of the microstructure of extruded y-TiAl alloy in high temperature was studied after different
aged-heat treatment. The results show that Ti-47A1-2Cr-2Nb-0.15B alloy is extruded in 1 330 and the deformed near
full lamellar (NFL) microstructure is obtained. Full lamellar (FL) microstructure forms after single a phase is heat treated.
Observing from parallel extruding direction, the fine y grain appears in FL grain boundary after being held at 700—
1000 for different times. As the aged-time prolongs, the y grain grows up and the volume fraction of y grain increases.
Discontinuous coarsening happens in the discontinuous boundary of FL grains firstly, which transforms the extended y
grain eventually, and then the continuous interface thickens continuously among lamellars in inner grain, the thin and
small curvature a; lamellar starts to disconnect and melt and the y lamellar is thickened.
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(t) 1330 30 mm 900 2 8 24 48h
(d 8 mm><10 mm) 1
KSS-1600 900 2h
2000* Kroll y ( 1(a)) y
Axiovert200MAT 1
FEI-TECNAIG
y (1)
1) 900 20  /min Ti-47A1-2Cr-2Nb-0.15B
2 8 24 48h 900 24 h
2) 1340 20  /min 103)
10 min y ( 2)
900 2 8 24 48h
1 J-TiAl
3) 1340 20  /min Table 1  Statistic of grain parameters of extruded y-TiAl after
10 min different aging treatments
700 800 900 1000 8h Sample  Aging treatment  Size of y/um (/%
a 900 ,2h,AC 3-25 10
2 b 900 ,8h,AC 5-30 25
c 900 ,24h,AC 5-30 35
2.1 a TiAl
. d 900 ,48h,AC 5-30 50
Ti-47A1-2Cr-2Nb-0.15B 1330
1 Ti-47A1-2Cr-2Nb-0.15B 900

Fig.1 Metallographs of Ti-47Al-2Cr-2Nb-0.15B alloy extruded then aged at 900

(d)48 h

for different times: (a) 2 h; (b) 8 h; (c) 24 h;
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Fig.2 Dislocation accumulating in interface of fine lamellar

of TiAl alloy(a) and o lamellar dissolution and y lamellar

coarsening after aged at 900 for 24 h(b)
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2.2 a TiAl
1330 Ti-47A1-2Cr-2Nb-0.15B

o (1340 10 min AC)
(TMTL)
( 3(a)) 900

Yy
48 h y
TiAl y
30 pm 18% ( 2)
2 yp-TiAl o 900

Table 2 Statistic of grain parameters of single a phase region

of extruded y-TiAl after heat treated at 900

for different

times
Sample Heat treatment Size of y/um  (y)/%
1340 , 10 min, AC+ B
a 900 .2h 2-20 5
1340 , 10 min, AC+ B
b 900 .8h 2-20 8
1340 , 10 min, AC+ .
¢ 900 ,24h 2725 15
1340 10 min, AC+
’ > 2— 1
d 900 ,48h 30 8
1 340 10 min o
( 3(a) (b) 4(a)) 8h
( 4(b))
a2 Y Y
TMPL y
a
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3 Ti-47Al1-2Cr-2Nb-0.15B a
Fig.3  Microstructures of Ti-47Al-2Cr-2Nb-0.15B alloy after single o phase heat treatment and different ageing conditions:
(@900 ,2h;(b)900 ,8h;(c)900 ,24h;(d)900 ,48h

4 900 48 h TiAl
Fig.4  Microstructures of TiAl alloy after solution treatment and ageing at subject to heat treatment of 900 for 48 h:
(a) Discontinuous coarsening and y grains forming in interface of lamellar; (b) Continuous coarsening on lamellar dissolution and y

lamellar coarsening in grain

2.3 a TiAl
5 Ti-47A1-2Cr-2Nb-0.1B o
1330 Ti-47A1-2Cr-2Nb-0.15B 5(a) o
a (1340 10 min AC) 700 8h
700 800 900 1000 8h( 800 8h

3) Ti-47A1-2Cr-2Nb-0.15B ( 5(b)) Y
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a 4
900 8h y
7 y ¢ o) vy
¢ Sy 1000 v Ti-47A1-2Cr-2Nb-0.15B a
50 pm( 5(d) 6(a))
3 y-TiAl o
. . [6]
Table 3  Statistic of grain parameters of y-TiAl alloy after a
phase region heat treatment and aging at different temperatures o2 )Y a2
Sample Heat treatment Size of y/um  @(y)/% ’
900
1340 10 min, AC+
_ — a2
700 ,8h
b 1340 10 min, AC+ - -
800 ,8h
ooly
1340 10 min, AC+ ~
900 ,8h 2720 8
o2
1340 , 10 min, AC+ B
d 1000 .8h 2-50 15 Y
5 Ti-47A1-2Cr-2Nb-0.15B o

Fig.5 Microstructures of TiAl alloy after o phase region heat treatment and different aging treatments: (a) 700  , 8 h; (b) 800
8h;(c)900 ,8h;(d)1000 ,8h
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Fig.6 Microstructures of y grain appearing at boundary of lamellar grain(a) and elongated y grain inner of lamellar grain due to

continuous coarsening(b)
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