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Tabk 1 Nom nal chemical canpositbn and test result of TG6 T + alby
Albyng ekments / wtb Inpurties / wto
Ti Al Sn Zr Nb Ta Si C Fe N 0
Nan nal Bal 56 4 4 07 LS 04 0 06
Test result Bal 572 392 376 0 62 1. 60 046 0062 004 0009 Q 066
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: a 20% TG6 b 16
B Nb Ta Fig 1 M icrostructure of TG6 alby bars as forged
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Table 2 Room tan peratre tensile poperties of
’ ’ ’ d ifferen t heat treated TG6 alby bars
Si B , B
’ (1/ 7 750C H eat treaaiment 0, /MPa 0,,MPa 85 1% A
, : 1000C /2h 1043 971 164 268
’ a ’ a 0Q+ 750C /2h AC 1042 975 156 283
2 3 , : 1020C /2h 1058 987 135 255
B s a 0Q+ 750C /2h, AC 1058 989 142 276
, Q 1Hm
2 TG6 3 TG6
(600C /100h )
, , a , Table3 Them al stabilities of 600C /100h exposed specim ens
, , m ach ned from different heat treated TG6 alby bars
3 TG6 Heat treament 0, /MPa 0,, MPa  &;/% ¢ m
600°C /100h : 1000C /2h 1078 1009 12 6 159
0Q+ 750C /2h, AC 1075 1009 132 14 4
’ ’ : 1020C /2h 1107 1036 80 86
’ ’ 0Q+ 750C /2h, AC 1102 1034 80 97
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2 1000C /2h OQ + 750C /2h AC TG6 SEM
(a) , a 40%; (b)y B
Fig 2 SEM microstucture of 1000C /2h OQ+ 750C /2h AC heat treated TG6 alloy bas
(‘a) Bi- model structure about 40 prmarya; (b) Silcies

precipitated from original B transfom ed stucure

3 1020C /2h, OQ + 750C /2h AC TG6 SEM
(a) , a 2000; (b) B
Fig 3 SEM microstucture of 1020°C /2h OQ+ 750C /2h AC heat treated TG6 alloy bas
(‘a) B+model structure about 20% primary a; (b) Silcies

precipitated from orignal B transfom ed stuct re
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Fi 4 Fracture surface of TG6 tensik and hemal stabiliy specimens of heat treatm ent
(a) Roan ten perature tensile test ('b) them al stability test
5 SEM
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Fig 4 Fracture surface of TG6 tensik and themal stabiliy specmens of heat treaim ent
(a) Roan tean perature tensile test (b) themal stability test
2 2 a
2 [ 5] 2 2
, a a
a
B ’ Az ’ 5
a , B



3 a a TG6 21

§ 5 600C , A R
a a, , ,
TiAl , R
DOy a T a , , .
£ (0001) a5 // . 600C
(0001)a, < 0001> a,//< 2110> o; a, , ,
a PG, T G A, = 23, a, )
a a
, a a
, Al , Qs 4 % ®
, a, , a
, , (1) a
, , TG6
, (2) 600°C /100h , TG6
. , , a
[71 , :
, (3)  TG6
a, P
, az
B
, a B
. B a .
B [1] L TIERNG G, WILLIAMS JC Titaniun[M ]. Springes
TG6 “% : 2003
B ’ b [2] BANIA Paul] N est generation tianim aA lbys for elevat
3h QO 1t ’ ed temperature sewvice| J|. IS1 Intematonal 1991, 31
(8): 840- 847
’ 2 [ 3] MOISEYEV Valentin N. T itan im A lbys Russian A ircraft
> TG6 and A erspace Applications|M ]. CRC press 2006
» > [4] WILLAMS James C, STARKE EdgarA. Progress n Strue-
5 turalM aterials ©rA erospace Systans[ J]. ActaM ateralh
2003 51(19): 5775- 5799
600C [5] ) ) )
, [J]. , 1999, 35(1): 45- 48
[ 6] . QL
B e ’ TiAL (] :
1990 (2): 74-78
’ ’ [ 7] MADSEN A, ANDRIEU E, GHONEM H. M icrostmucural
Nb Ta Si ’ changes during aging of a neara titan im alloy[ J]. M ater
TG6 ; Sci Eng(A), 1993 171(1~ 2): 191— 197
[ 8] LAYERS C, PETERSM, KAYSSER W A. Influence of m +
, ) crostiucture on ox dation behavbrof neara titanim albys
TG6 s [ J]. Maternls Science and Technobgy 1996, 72(3):

) 600C /100h 213- 218



22 27

Effect of Prinary a Phase Volun e Fraction on
Tensile Property and Themn al Stability of
Near-A pha TG6 Titanim A lloy

DUAN Ruj CATI Jiamming LI Zhenxi

(Beijing Institute of A eonau ticalM aterials B eijing 100095, China)

Abstract The effect of prinaty a phase volime fracton on the tensile poperty and hemal stability of the neara TG6T +alby is -
vestigated using m echanical propertes testing and fracture analysis The tensile strength and ductility have no obvius difference when
the prinary a fraction varies fran 20% to 50% . W hik the specinens are subjected to 600C /100h expositbn n the high tenperature
air enviomment the tensile strength ncreases slightly and the specimens decrease serbusly The degree of ductility degradation is
stiongly depended on the equiaxed prinary a fracton Decreasing the prmarya fraction may accekrate the ductility loss after hemal
expositon There are several stiuctural and environm ental factors enhance the ductility degradaton forTG6 alby such as coherenta,
precipitation silicide and surface oxdation contrastively coherenta, precip itaton during the them al expositon p hys hemost in po

tant wle

Key words prmary alpha phasg high tamperature titanim alloy b+m odel stiucturg them al stability



