W52% 555 mBEERMPETLRER Vol52,  No5
2023 4F 5H RARE METAL MATERIALS AND ENGINEERING May 2023
— k2 | 1 A %' l2‘l|\ VAN S

FERE Ti-Al-Mn-W § £4HE 5 H =146
K, A &, A M, TRk, BB M, KFEZR, ¥ £
(FH=E, /R il 528200)

B OE. WA T R A . 5T Ti-43A1-3.5Mn-0.5W (at% ) &4k, IEaf A, Bk

TR PURIREMNE . R BIT T RGN SREW, 5 Ti-42A1-5Mn MLk, WG &M Jim
REMME. AR NEE, HZESE o o HH BEEMLMN Mn & &, BIKT &40 RRE N &4 Laves HAIHT
A . & SESHEBRLN: fopta—f+aty—f+fotatarty—forarty, HF y HSEEEMRIEE (Trwon) 4
91250 C, BHAMXIREE (TpE T, 24 1360 C. BEEEBMAL N el yF ER A Z R ALK R po My IBEM,
TR SR B BRI B B BD R, A A SN IR AR M — R R T, REBASAK BALE RN
AL 2 S PRSP g4k, 1260 “C/0.5 h/AC+800 ‘C/3 h/FC # kb4 4 800 C 1R MRRSE . Bt 5 B A AE A 2 43 53 M
320 MPa. 555 MPa. 16%.

KR B BEE p-TIAl A4 A5 St G

hEASES: TG146.23 XERFRIZED: A X EHS: 1002-185X(2023)05-1851-10

TIAl B:& &% AL, SR ER, ZEMkaed
PR TG i & 4, I O T E ) e B A R
TEMLZAS MUK S o 1 R 240 1170 D% A g 350 1 4 ek o i 30
A NE H M A5, RO — R &R AR
MEERRZ —, WO AESHERL R HLUR I
JE RS HLRR R A o g kb, g
TiAl &, B TIAl &4 06 25k 0 AL & AT
KiEpd, HEGMNGHENAL. RFMER
A s R, R R AR U T AT ARSI A e
T & ORI A M. B, JRAESRAR R TIAI
B O BON T ARSI LR E S S o ok A,
LRI TIAL AL 4G 48 [ A0 B R F 1) ) Ti-43Al-
4Nb-1Mo0-0.1B (TNM) BI. HZA NIMS #F#lf Ti-
42A1-5MnO%: . 7F EIRA A 4, Ti-42A1-5Mn A
BRAAEMHRMIME, TR LEE. EHERBIED
&, H MnJ t&# Nb. Mo A, A M
AR, ERFR R BL, 700 C UL RS, %
EEEAEPEMEAR LR Laves 1A EHT 1T,
LRSS G EmBEMEK (N 0.5%E1) 25
A, FE— e R bR KR I R A .

wiE, fEFEEmRRIE, 448758 W MK
AT fE — @ R HE Ti-42A1-5Mn &= il AL o 72
AL PR EEYESEA, FE] Mn B84k, 2ETTIE IR

Yis HEA: 2022-06-08

BRCE AR LR, A3 s A & miR T
FAERME M. S—J7m, W Rt el & Laves
TSRS, FRARIAT iR, $2ma &d8i 5 Haet
EERL (B W e RBGRI g R EH SRR
miR p MR EN, BHESERALPRITN B
(B2) tH&EK@IIN, AFT&&=RBMEMG
TR,

AT T AT R e 45 3, Bt Eml s
— MR 5 AR Ti-AI-Mn-W &4 (BT
Ti-43A1-3.5Mn-0.5W, &8 TMW), LB T %G
EHEMFETHLEAE, FEEREETE, T4
LA AT N B S S IO S5 7 5 M R
BRI, FEXTEH T T A& 45 Ti-42A1-5Mn
HEREE. mimPrEtE . BRI B
BT EBLZAM B EE »-TIAl &85 MERER 1)
XER R R A BERFEARRE N, S TRIEEA. 5
WAL Ti-Al-Mn Z 9-TiAl &4 TN B4 B3
NI

LS

KHIfL & CaO ) B 2 B Jp — KB 15 Ti-
43A1-3.5Mn-0.5W &4, FIHELRETAREESE
BhE, BEELIN 20 kg, HresLmwE 1 s, Hap

BEEWH: ExARREES (51971215) ; FEESGERFIHE (X210291TL210)

1’5%%'4? $/J\’/E:‘r 5‘%!

1988 4, i+, BIWIA G, FTHESLIE, )4 il 528200, E-mail: lixb@jihualab.ac.cn



- 1852 -

G E A e

i 52 %

BB O AE R SFZ108 ©60 mm>B300 mm, it 6 .
Ti KA OA ZJ5EE, Al RH TI4iJER, Mn Jy3al
B, W AW HEEE&MA. TIAIE4&$ 1 O N
T ERHA TCH600 HAA N A7 Hr3k1E, Al
Mn. W & &R BB & 55 5 R R 7 R e ks
NIRRT, BEHEEX B RS g R g 1
JIis

WA S5 FEBGARE, KA ZE R BEfERE
(DSC, SETARAM Evolution 18) & TMW & 41
[ A AR R, DSC SLI60 2 7E v 2 B | AU AR B
ZAFFRET, SRR EN 20 mL/min, FE 5 E R CA
20 K/min g h0 #4326 hn #4 %= 1400 C, A S5 L
20 K/min (4 EE R A E =i, AR,
FESREH 5, RSP N3 mmx2 mm, HFEZAN
60 mg, FMHEL SiC WANFEMIE, LIKERE
SHERE. AP IRAE LIRSS R, P AN A A
P U B S L (R AR AR, A B AR I U B D K A S
96, JKVESZIG R FEE$E 1000~1380 C, RAER TN
@8 mm>8 mm, RMMHLINGE»HEHE, ENHASR
TR, SR AR R AR A, VR ST 7 1 LS
BR[13].

MA G5 BRI R SRS @8 mm=12 mm ik
B, RMAITE G H OB HEIE%. R Gleeble-
3800 #ATEHL IR 30 AL IR A 4 v e 46 R T A R
Ay, LR R 1100, 1150, 1200, 1250
A1 1300 C, MARERES 1A 10 s, HN AR
0.7, HJ50%f) TREMAE,

1 & IELsE s
Fig.1 Actual photographic of the prepared centrifugal ingot
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Table 1 Chemical composition of the TMW alloy

Element content/at% Element content, w/%
Al Mn w (e} N Ti
42.4 3.51 0.52 0.066 0.014 Bal.
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FIRIEN IR R R G R . ARG 10 WA A2
XM IEE N 0.01 mg ] Mettler Toledo XS105
DualRange ¥R TVFHE—REE, HTIHEAEMN
AL E . EOAXTEL, HIFJE T Ti-42A1-5Mn
EEACIE= S SN =R A

BRI kI E DR KA. Ea%E
24T PR AR TR 9 33 mm>30 mm><680 mm K 77 Ak
B, BRSO REHOE R G LR S 2 . 4
WK PIRER T, & KIREEIEREN
1320 ‘C, AHIEJE KT 1100 C. KA M5 AL B
Cran i b B+ B AR D 7 SR P s J5 & & Bl
21, ER AL RIS kPR 1245~1300 C, RN E A
0.5 h, WHFEFA (AC) ZF; ME4 800 C4#
3 h 4E (FC) B=ER. Kl GB/T 228.1-
2010 FRdfE, BFXHEOE A HERE, WEBE R K
75 AR R 5] M16xd5 mm [ Hz ke, Rl
. 750, 800 CHIJE MRS (Rpoo)~ PUHLIEE
(Rp)+ ZEfHEZE (As).

K IXA-8530F HLF 4 (EPMA) 7E HUH
BT (BSE) 44F b Eik & 51 RE 1 e 41
SURAT IS . R REE AR X FELE{ (EDS)
Y TR E BT AR A S R R . TEZR /D B NN
I B 3 T8 OREAT REVE A A, A DA SR EURE 8 AH
i, AR HEMZ (I8D) Wik ZL R
RFHIME . RH ipp 6.0 B& Mt & 4 Bl
ST 'S, EAERE 5 A4 500 T E
B4t

2 BOEBIERKN TMW & & s B
Fig.2 Photograph of the forging TMW alloy sample
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Fig.3 Microstructures of the as-cast (a) and as-forged TMW alloy (b) by EPMA-BSE
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Table 2 Chemical composition of az, y and g, phases of Ti-42Al-5Mn and TMW alloys and partitioning coefficients for a;

and p, phases calculated according to Eq. (1)

Phase content/at%

Alloy Element j ” . 5 Klaary K gor,
Ti 53.70:06 50.6%01 57.5018 1.06 1.14
; Al 42.1*1 46,11 32.4*0:08 0.91 0.70
Ti-42A1-5Mn
Mn 4,10 3.30*0:02 10.2*0:0¢ 1.24 3.08
w 0.00 0.00 0.00 0.00 0.00
Ti 53.3*0:42 50.9%0-% 59.3*0:1 1.05 1.17
T™MW Al 43.5%7° 46.3*0%7 33.2%0% 0.94 0.72
Mn 2.82*0-:28 2.40*0-:08 6.78*0:% 1.18 2.83
W 0.42%-08 0.38*0:04 0.78*:%% 1.11 2.05
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Fig.4 DSC curve of the TMW alloy
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Fig.5 WQ microstructures of TMW alloys held at different temperatures for 0.5 h: (a) 1040 C, (b) 1100 C, (c) 1140 C, (d) 1150 C,
(e) 1160 °C, (f) 1200 C, (g) 1220 C, (h) 1240 °C, (i) 1250 C, (j) 1320 C, (k) 1340 C, and (I) 1360 C
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FARIX
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Table 3 Phase transformation temperature of TMW alloy
obtained by DSC and WQ experiment

Phase transformation temperature range/C

Method ar,—a and aaly—a

Posec—azly Lo—f and y—p a—p
DSC 1100-1140 1150-1167 1150-1260 1260-1340
WQ 1100-1150 1200-1250 1250-1360

Note: “-” refers to not detected

TR, MR AL, K, REEET
AR, WL, SR AR E N 1255~1265 CHY,
BEGEAAEEENEREE (650~700 MPa). #i
FrsBE (890~920 MPa) FIZEfHR (4 1.0%). K
6c Il 6d AI%1, FEARLALIERS, FEEPFMREHRE
HEiE =% 750 f1 800 C, #AGE MR Piiiom
LT 2L MEREPME, SF\RXTEH, 750 f
800 “C Ji ikt 5 i B LG 52 43 7)o~ 53% A1 60%, Hifi ik
JE BRARIR 543 A 41%F11 48%. TS 4 42 7E 750 Al
800 C ¥ %E {1 K Al i5 36% . £ 1260 °C/30 min/AC
+800 ‘C/3 h/FC &b¥J5, &M, i
I EARE, 2 0A 413 A1 320 MPa, Fidv i B 43 5l
N 699 1 555 MPa. £ 750 F1 800 °C Jift K 51 & P e
FE 53 AN 40%F1 54%, Bt o B AR IE B 2 N
24%7F1 40%. w0, AHEWRIERE %4, &4 750
F1 800 °C Jef Ml 5k & AR e o7 5 FEE AR A R 32 350 AS TR R
PN . KW, LW abE, 8BS SR
ERfE e E — st EARENE, AL E
G e T ER, RE A S = IR A F AR A I
NI, {2 750 i1 800 °CZEfH3R 435~ 5%A1 16%,
HERTHREGEMEME, H2 iR REE])
T HALFEZS M TNM & 4117,
2.4 HRALIBLHLR

7 5 TMW 4 4 iR kb 3 5 S A 2 43 8 oA
LR JVE N R RAT N, X 4 2N ERS
TR ATUEH, miRsEE N 1245 CH, H
TEERT (Braty) =AHIX, R EH S BMAH
HHAETE ] B SRRy, BAE R E AL IEFIERLK
)y CnlE 7a A@E LR, RFZHIF AR B,
Ay REHLNTBR o HmIL 52.7%. SEHESEE&ML
(Bl 3b), fEREREIR Bo ML H T /D VBT AL
o THIEHIENR yo A1, EPMA-EDS 2 #7%B (£ 5),
Gl yg FEPIR pp FEAERSY PAFE— 208 R, FE
IRIAESERN yo A Al B2 &, 1 Tiv Mn, W &
=EHHEAL, HT AETFFEET Ti. Mno W, Ktk
EB B &M T o 2B EEE . BRATHT
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Fig.6 Tensile properties of as-forged TMW alloy subjected to T/30 min/AC+800 ‘C/3 h/FC (a, b); comparison of as-forged and heat-

treated (c, d)

IR FCAE S, pg MNP RIE y MR ROk T
BTy, NG fo—yp HIFEAINO, N i
by O A rh R AU e R B AR T A (B Th,
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o XTEER AT, BB T A Ay A B
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JE 3% 8293 A I 50K Bo A R

YR AL BRI N 1300 C (B 790, A &R
SR (R 4, HHARPEAE s
R EH GEEELE AT . EHEWHKE, 5
1270 °C i Ab BEAS [F) MR 0, 7E 1% BE R b [ AT A
HELEA KR B HE B A, FE N
ANy B B IR G, ERGITERY, ZHIE W
FEHAEELAN 60.9%, LLETR 2 4~ (4+a) FHAH X Ab
PR A RS, E AR R AN B ko e O 1 35 T
PRHGY AT NAITRE (- 7Th), Mgy EEE
WEREHLY R, DSUriERARmady E.
2.5 MEREXTLE

Kl 8 & TMW &4 5 Ti-42A1-5Mn &4 1t BEXT EL
ik, WNE 8a WLEH, TMW &4 %lR. 750,
800 CHREEIIM T Ti-42Al-5Mn 44124, Kl 8b my
A, fE Ti-42AI1-5Mn & &2l b, @ dsm
0.5at% W, % lat% Al, &% 1.5at%Mn J5,
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Bl 7 8BS TMW et BAA SRE9 RITH
Fig.7 Microstructures and crack propagation behavior of the forged TMW alloy after heat treatment of 1245 °C/0.5 h/
AC+800 ‘C/3 h/ FC (a, b); 1260 ‘C/0.5 h/AC+800 ‘C/3 h/FC (c, d) ; 1270 ‘C/0.5 h/AC+800 ‘C/3 h/FC (e, f);
1300 ‘C/0.5 h/AC+800 ‘C/3 h/EC (g, h)

800 ‘C/1 h f§*4 300 A XA K, TMW & & il &
4 1.46 mglem®, X Z124 Ti-42A1-5Mn 4411 1/3. M
A 300 JAGRARE TSR ] KB, Ti-42A1-5Mn
AaRmAN™HE, HAERKERENEMLE,
TMW & &k WA E . IR, TMW &%
A5 m iy

HE 8crf s, RE AIEFTENM, Mn &2,

1100~1300 ‘C. 10 M1 0.1 s* MAFH &M T, TMW
B e R RBIEGLI YK T Ti-42A1-5Mn, Ju3
RAERNAHE (10 s FAMRIESME T (1100 C),
TMW & &2 511418 387 MPa, tb Ti-42Al1-5Mn
G421 80 MPa. Zi LTk, 5 Ti-42AI-5Mn & 4:4H
b, TMW A& RAEEE/mEEE ., midiEl
PRI, 3 e HL 58 A S 1 #0im Tk



- 1858 -

G E A e

¥ 52 %

x4 PULE TMW EE ERELESEMR T
Table 4 Area fractions and the mean grain sizes (dmean) Of

the constituents of the heat-treated TMW alloy

Area fraction/% Omean/pm
Heat-treatment - i
az/y_ Bot+y at col_onles azly-colonies
colonies boundaries
1245 “C/0.5 h/AC+
800 ‘C/3 h/FC 47.3+82.9 52.742.9 31.243.3
1260 “C/0.5 h/AC+
800 ‘C/3 h/EC 66.140.4 33.940.4 30.0#4.1
1270 C/0.5 h/AC+
800 ‘C/3 h/FC 62.8+1.4 37.2H.4 42.1+4.0
1300 C/O5WACH 649493 39.140.3 54.247.0

800 ‘C/3 h/FC

*£5 TMW &% 1245 C/0.5 h/AC+800 ‘C/3 h/FC & f5
y K
Table 5 Chemical composition of the ygand y, for forged
TMW alloy after heat treatment of 1245 °C/0.5 h/
AC+800 C/3 h/FC (at%)

Phase Ti Al Mn w
g 50.240.09 47.4#0.12 2.11#0.15 0.2740.04
Ve 52.040.40 44.640.79 2.95#0.34 0.4640.06

3PS

S5 (y+a,) BA p-TIAL AFE, Frkitm p okt
y-TIAl GEfER pFETLERE W, Mn IIER T,
ffEeEBEIRET p BHEKX, g HEARZED
Z, M AEE RPN T4 g8 H2 it T [
B W, Mn ERIER pHAEEREREEE, ®
HLE pooa HAMEUTRKAE, NNTLERS o
X, #oREAN pAKGREESIER NG T
] Bo (B2). BUEUL, B #EE y-TIAl AE& =R
HALYE p-TiAl & &1 (y+az) PIHEZE N (p+a+fo) =
. BARGE B RETRBIMATHREGESEREA L
EMARE &R pAE, EEREEERMN B MEE
et S PfE — AR gm. —Hm, FidE g e
TCREFEMISE AR ERN B, A% EE T WAaAH, 1E
HPHEFMFE TR KA -G FKAD, W Ti
42A1-5Mn & & E L B ST Laves A1, fi
% Nb ) TNM & & &R fo ST H o P, 5
— 0, ZEi B MR THEtEA, miE X T
FH . R G B OK AT A N A I P R e R
BRI, gk R, AERE pEERE p-TIAl &4 %o
AT, BAERESZEZEESESEMNATIEGE
71+ HARFEEMEERERE, DR HRENS
ST

o g B p-TiAl & E&MBmKAEL, %45 -

TIAl &2 XL y HH (NG, WEHLH
(DP). IEHEMHL (NL) MEFEHHA (FL) ¥
MLLEAE G ZEESE. R, g B p-TIAl &5&
fIR . HERRRBAEYE y-TIAl BEEME L, HAEr
R 58 4 B ST 1% KA S A U AE 5 3L ) 2 1 g A
% % % . Schwaighofer ZMIZE % S b #E G ) TNM
HEHARAREHITIGE, K pERE p-TIAl &AL
N FL. NLy. NL B =K, K FLEPAERZ4A
gL, XTI o BHXEHE o BAHXTEEKER B
HEE p-TIANEAE RARMEIRTF 1 NL y 2 28
JEHAF AL E T AAERSER y (yg) RET
B, HHR L W (Braty) MK AFHAEY, NL g
el ERR B A FH AAFTER ) B, AH K
B JEET S, MAEFEIRGH NL g HA 2R
TACFE AR — 1 Bo AH, HEAEFIEIRSL. HE. »
R AEAF R g My IRAEHM, ZESHE
(o2t 1ameniar = (02t Boty)cenutar 72 y FH UK
vp) ZRIET Bo#H, DRULFAHLw Uk NL o R4
Fi J2 PR A7 A8 M K SURFAE S Leitner 251251304
NL g 40415~ NL+p1. NL+p2. NL+high g 3 3%,
NL+p1 J7 2B Bl 2 28 B g0 20K B My IR G4
g, 1 NL+B2 Jy )2 B Bl 2 858 & B RSHRER I Bo
Ay REHL, BHAEMNESHFERIGRN . 5
R RALAFE, NL+high g )2 B B 0 A7 7E
BRI EN B M, HZIEHEFE RS2 &Lk
&R, LFRAFLED VT y #H .

fE Bk BEER »-TIAl & &AL KT, 456
LS TMW & 479 5 $AAR B G X6F 2 0 2 2 4 3 ]
PLE H, FEAH [E R BE 2R (800 “C/3 h/FC),
AL PR B 1245 CH, A& T (Braty) =HIX,
ML N NL y, HiZZMETEENAE
PR ERAL, FZHLA MmN g, Ay RBE
MO 50%; midIEEN(B+a) I E, K1E
MHZIZEAN NL g TESCREL, SEEER B, Al y
YRR 237 A B B R AR B Rk . TEHENT
MIXLLE 10 ‘CAA (1260 C), FFEHHAFMTM B,
Ay IRAEAHZ LA ARAEAE, A D 2 IAC
BN SR AT RRAE , DR M ) B SR A (0 A A 28 R
J&T NL+B1 il NL+p2 IRAH . il A BRAE P AH X
PLE 20 CAEA (1270 C), FEHHRERSBME
Bk, HAML g, 1y IREMSTEWG N, 40K B
H oy SZHEDATARNR A, B2 I — 5 B IE S A 1K
AR Bo A, DR FE IR I H KR N 8 T
NL+p1. NL+p2. NL+high g B &4HA . miRbFHEE
PIFX PLE 50 CAA (1300 C), HHARME N
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Fig.8 Comparison of tensile strength (a), oxidation resistance (b), and deformation capacity (c) for TMW and Ti-42Al-5Mn alloys

NL+p2, LAK/b¥F NL+g1 Al NL+high g B& 42,
R DR AL 3R B A v, 0 53 A B I 2 o 1] 6 Bl A 1) 3
WArss, RIMHESHLAWEN. EREHNLZ, B
A TMW GE&4d ARWESREEER G, JHAE3R5
m TNM A& BAR—RUHAL, T2 MIHA
SURF AL . %A SRR E T R4
LU AR BUN LN 66.1%, Fi )2 db B AL AR B,
Ay RAEHLmMB =L 33.9%. £, TMW &
G e DL I PP R B B St FL A4, iX
RHT TMW & A RESTER M. W %5 g faE
JLE, HHE Al SEUMETEM (43%), A 4
BHBEEAFECRMEX, XE TMW G486
SN THERE I E R A

H TMW & &3 S5 ) 5t ae g Rl kI,
FE(B+aty) =H X EiR AL IR NL y H4, BAM
WU I GEAR R (4] 1.0%). 2PN, — XS
WL yg SRR EC AR E F ZH RS JZH R
fAL, ZMIFAGHTREY E: H—J7HHT &R
MR ERAL, AE R BN SEFIRSTHEGRAN . F
BULH MR, ARG REY, E(Braty) =MHXE
TAC B RAG 1) | JZ RS BRI . X EE R 82 ) 1R
NN E AR R A AT sy K I, AR #db
TR A RGO I E JE S B Ny IR G
S EHSAY R, (H2TE(Sa) P X A 2 E
FEARTE I, 2 AE R 2 S ALY ii— & HE i E S K
R Bo A, ZAHE G BN RAY REE, BG4S0
JEE R LE i 28 2504 A [R) R BE ) Bl o b Ah, BRSO
B, B R AR R TS, TMW &4 R )Z
JTEH g m, 2R Rsg AN FIFE R EIRIKE 4
(1 & R o B A R . 28 BRI, X T Re A
1) TMW &4, A T IR R ) 2= re R aF i ZH 4,
BORTE(Bra)MIX PAE 10 CAL TR, Whits 4 HE

AR P LBV AN Py R R
4 &

1) 5 Ti-42A1-5Mn #Lt, Ti-43Al-3.5Mn-0.5W
HEEMmMERE. imiRElt. ABEREE
B, AIERAMEE. O ZE A T AT ER ST
W, HiZGE ap M B AHP ALK Mn &8, %
KT A 4R E & Laves A BIHT HA5TA

2) Ti-43AI1-3.5Mn-0.5W & 4 I [& 45 40 48 % 2%
N fopro—fraty—f+fotatarty—fotrogty, N
fA1E o AR, Hb oy HESERIERE (T,
298 1250 C, g HAMHXIEE (T, 8 T,) 44
1360 C.

) ML EHEERMALINF EHLE R Z
S ALK& B Al y IR G M. 7E 800 °C/3 h/FC I 24
R, WA mBAERERS, FEHAARIRTE
I ER . SR ARIEE A 1255 ~1265 CHY,
BEEEERAAERMIERLE (650~700 MPa).
PLhiaRE (890~920 MPa) FIFEMIZ (£] 1.0%).

4) B WD RAL B, HRAS A A 1 i 0 R AR
EMYA — RS, RFEEALSG N EHRS 'R
AR 2 i B R ST R 44k . 1260 “C/0.5 h/AC+800 C
13 hIFC # b3 fr IR AR BN 66.1%, Jr )=
IR ~FZ18 30 um, &4 800 C 8 ARGRE . HLrom
JE 1 AE {22 53 51 9 320 MPa. 555 MPa. 16%.
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Microstructure and Mechanical Properties of Novel Ti-Al-Mn-W Alloy

Li Xiaobing, Shu Lei, Qian Kun, Chen Bo, Xue Peng, Zhang Mengshu, Liu Kui
(Ji Hua Laboratory, Foshan 528200, China)

Abstract: A novel thermal-deformable Ti-43Al-3.5Mn-0.5W (at%) alloy was designed and fabricated. The microstructure
characterization, room and elevated temperature tensile mechanical properties, oxidation resistance, and deformation capacity of the
alloy were investigated. The results indicate that compared with Ti-42Al-5Mn, the developed alloy has better strength, high
temperature oxidation resistance and thermal deformation ability. The a, and B, phases of the alloy have lower Mn content, which
reduces the precipitation tendency of Mn-rich Laves phase near the service temperature. The evolution of the phases in the alloy can
be generalized as follows: f—pf+a— f+a+y— f+fotatarty— fotarty, With the T,.5v=1250 <C, Tp=1360 <T. The microstructure
of the forged alloy is lamellar structure and a large number of g, and y mixed phases at the lamellar interface. The high temperature
strength of the forged alloy decreases obviously. Through two-step heat treatment, the high temperature strength and stability of the
forged alloy are improved to a certain extent, which is mainly attributed to the increase in lamellar structure content and the
refinement size of lamellar colonies. At 800 <C, the yield strength, tensile strength, and elongation of the forged alloy treated with
1260 <C/0.5 h/AC+800 <TC/3 h/FC were 320 MPa, 555 MPa, and 16%, respectively.

Key words: g-solidifying y-TiAl; microstructure; mechanical properties; forging
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