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C05. HHEREEK & &8
NeERE: BRKKR. SEIR. V5. BEE

C05-01
Ti575 &M AT A SR RBHLE
A, B, RE, SIS
P AL Tl KA

AN KA ERBOIRE T Z 2N R EHUITHL. (0L EHINAR R RE N, B 5 K
PSR, LR SR AT N B E T RS BTk, ARBIBARGEWTTT 1 KU 45 HEB 3 e o
PIAHER & 8 Ti-5A1-7.5V & a(TiS75) S mA i 07 TERE R I R AL gUE, 3R T & RBAT N
SORBHVE . SRR A HAUREE, AR AT Tis75 & el =AM IR, Jihrm R
HIE 1476MPa; 245 ALY S o Al o /N7 B ERARAH AR BAHIN,  Bd 5 S AHRE A 7335 0
1225MPa 1 17.0%, N F71375 5 By BAAHHAR A2 22 iy DL R AL AR 1 % (00 5 B A HL B AT AR B [ i 2B PR DL
Ti575 & mAB oA ar B BUL R, BB D775 an i3I, 3 57 A0 AE ) MR PR T 17 A B Fe A%, HL 5 iy
A EUE A A T LTV AL SRR o SR BOARSER o AR S XS & o B A B R AR B 57
Fiti, DURBIRIFIERERF, TREBURYENCH 2.77, HABESEH o M-S BB INM 2 EH K. TiS75 66
FRAEC TR FH R 55 AR T 32 2 b 4l o AH BTV RS 7R AH, ARSI ST AHLE, IREOE ST HSURIE T 2 1%
PEARTE , TIAS R AR AL 5 1] 9 S B — S MERRAE (i Ak, 12 I HEARAN U0 HERR B G R T 7 A U AE A 2
R A AL, SRS R RN B SR SE R B TE 5% . AR R 57 A DR B0 57 RS0 A 1 B0 A3 R 1 2k 1 v
Mo (5 o dihE, B ARSI R PUR S e s IREGEAT il A R EUHT AR LA (48, AR I8 57 D92k
RO T, DRBUR ST AR AT RSO & 1 .

C05-02
ERE S WHA LT P HEIRT E
FA*, JAE, EERE, EE
HIRKF

W TEER G O A TN LA B TR RO AL 20 F7 22 PE BRI RE LR, BE MO REIRAL SR 4R
T RLZHOL o A1 ot ERE <, TEBREEZMAIUILE . Bk, BHUEEREALIET . BLRREUS
IR IR PN S M A S S e oo A AT R E - N AN NN R -V T ST SR AT S
EHC MR JR AL BT N, SECHAEHREON R 2. RS EZICR A A ESE: (1D o M1 B AH
Z IR R B SEIa I (20 WO R R sh AL, DURREOERINRAT N; (3) 2 THolAL
TERLH G087 IO AL Z00 Fy e RE RO REMA B (4) FETXPHZMERER RIWAT T, Bt IFITRH—FZ R
FEHZR, LI T Bk A S BBTE R YRR T

C05-03
MBIE SN o 7 HARSZI TWIP B-454 & i AR R E -2 d: th R
FE Y R ATEMRS, FY ok, SHkBk 2 UXE Y, REERES
1. k2R
2. BRpGHELT R
3. N TR
4. PEALHE & B LR
5. REKHE

P o AR ARSI 0 A, Beih TRl R SRR SR R A AR BT e S e TIEAR
B-Ti & AR S R AZTENLE], o AHAGARS 28T A T ikt RO AR S92 L . (2t 1 57
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LA S (HDDsAL, $2@ 1B ARG . ki B B AHORIFILARAS, fRER 1K AT S VRN
IEE ST, DASEHEAR e B M . XA A S it BERAE AN PR AR B B T4 o R IR S = T 33 %, fE
Ti-8.5Cr-1.5Sn &4 1 S8 1R e P o PS8 - 2B A [

C05-04
fRLR X IERE B 4K& <4 TRIP-TWIP %535 JHR i R0
Fllm=*, R, @28, 240
L T K2

AR B EKA 4 TRIP. TWIP AR T8 2 AR I TG ) B ZEA L), AHR AR D RERE B ks R s/N T
U, AR B KA SR R (SR IEPETERE . NARNT S RLAI AL X AR B KA 4 TRIP-TWIP #4745 3%
s, ASCK DIC. JRA/AEEA. EBSD 5 TEM H AR SR FBAIZ &, KA 0T T AR PR
2N Ti-12Mo A& H MR TUAT N, AL T SRk RGT-5R BB e - BT B R . 25K BE B &
B RSHEZN, Ti-12Mo A & hi AR LA 23 B [ /28 i B S LU B BRI, =448 AL B TRIP [7) TWIP ¥
A% TRIP. TWIP UG R KA, MRS R TEAZAL AU B IER N A B 28 qh N3t A &8 o
FE BT SEREREE, RS R A

C05-05
M- FR TR B RPKRES S KRR BRER e S
KSR, BRI, OV, e, B, XA, AhE
[LE S iib N

A PROREE, ANALES, B T AEONEBIERUA, A UL, LR 2 R AL S AR
. MM ER AR . B, @R ARG & £ EEE T B (B a) AT A K RAT o AHIEAT
Ak JH R YL, TIALEE 1T T N /73 3 BUAAS o BIRIR AR, TERCTATI o BRRES 1 . 5 BEA .,
SRS BT TR T3 (R AN A o BRI AR LR RN A%, TR A R R =M. REAF o
AR [EAFAEZR G T, H o A B AR [E] (K SR IR 30 1), BRI S A A e 22, AT B
SRIEE-ZBEIEI EOC R ATARRM T Fid R B BEE SR, fE Ti-Cr-Zr-Al 5B KRIEER G & A RS2
(] (R 4E(O) M AN A2 38 5 B (73 0.5 wt. %), RIVA FH T R J5 -7 A 22 LA FH i 25 41 ith SAHLROIn T HiSE 51N I) 42
RPN 13, AEILRAN AR IRIN /73y, AR 2 A5 IRR AR E O MIJI ALk RN A%, T4
FUHEIRRE O sBALRIZRZR B of By RSB RGO A o TB] B - A 58 LA T/ S B TRIBE O 9K 22 B IR
PR HRE S & T RSB . 3OS oo 2R FORIIEA /B AR SR A £ ANITTAEAS 2 BR & 43 0221k
REPE T LARTHRIE A BR & o SR-AAR A LA SRS o 1 — A Sedt (st oF B0, RIVGE BRI AR, B0
T BORA A S N T 037, AT B SRR AR i, R G & DA Bt HIRRA . miPERE i R
[P ERTNER i TN 7

C05-06
G B RE & S1HAT RGN B R
skoKig*, BBIA 2, ELA 3, Nobuhiro Tsuji?

1. PEdbH & @t ik
2. PSSR
3. HHER

H T iR &8I0 1E A (BCC 4514 iy Hod SR, IRMEAE B AHALR LA EVHFRAS RSN, 3K

13 B AN . HHT B SR IR AR 2B, JEHRRT B AHE R A i RUE T B AU R WAk IE . AL
IR HL B AHFR 2 EAS [ Y Ti-10Mo-8V-1Fe-3A1 (Wt.%, Mo[eq]=18)F1 Ti-21Nb-8Mo (Wt.%, Mo[eq]=14)& &:AF
XSG, R ZA A T AR RS v FAAL BT B A AT Al Ak, Db 25 th 1 B AV BR T R 2R T
AR EA B EEAR A IRE, (L B AR SRR ST A B — AR R SN ) 22 R RE S R O P RE . 0
2



T EREL R 2 2024 5 i SRR & CO5. mPEREEk & e kL

RY, MREIEER Ti-10Mo-8V-1Fe-3Al & /B AR A T MR U0 FEAC, o R B2 AR 0, (H
R N2 S SE R B, LRI T . AR, AHASE PEEIRH Ti-2INDb-8Mo &< 5 VERE Sk
FOT I8N RIS, ) Aol s 4 it L 20N A A R i KB ik 6 GPa, i TRLEARE . BEAL, 2 G ekl
AL ROT R, JEARAT D 2 IS A LD > AL AR (40D - XUE IR GG . FTTR
Y, ReE VRGN B AR A ALY B AL R, PhRASTERE U . TAEAS B BR A& e 4 T 20
Zin R G AR AT, AL e iRes RIS, BESRRSTVDN, & @i B SR TR R AL,
P ECMARF R BRAT EEAR, ANIRI JE AR AT S 5 G DR SR 7 A 2 R

C05-07
ETRRASHM TRIP HMHIER p 8k & SBEHWRER I FT IR
R, I
RN

WA B Ok B < IR A 52 5 BR 1) 7 BT TR SRR o JeE e g 5 P A LR J F LI 1] 3R K AR B R
vk B A B ok RS AR B 8k & 4 (Ti-37Nb, wt%). 5 RGBSR RS RL (CG) F i
L, FRigit (HS) B AEA LR I JE IR FEANAE fe vk, 1 HLEE e i T R . R UL
T (HDD 5EAHT o 5 [RARKA FE 12 ) PR HS FEd B CG FRahEE R, FFIEIR T XUE 1T )y, £ HDI
TEALRT TRIP ROSAH ELAEERIAE TS, BE G B SE e PR AN TAEALRE AT CG FEdh . H1T- HDI N A in
JIRVEREER, RN D) T IRARAE (SIMT) fif HS FEM AR T8 (TRIP) B HE VR E.
BBt TR AR B KA PRt 1 — T A N

C05-08
Ti-55531 & &M MRS A RV B 7L & T2 BUlRR
SR, TR, SRS, RMS, BREC, B, R FfE
1. BRI R ST AR A PR A
2. PSR
3. YLIRHE T 24P

AW FUEEXS Ti-55531 G KIFE M 2R I RE 5 r) e 1, 02 B 2% 1) S MR ORI IR AT A R
KA ZIEAARFIE A PEN, 454 OM. SEM K EBSD 25 M RAEFBL, SHEMAILELLZL. b ISR
REBEY R AR SEIAT R RIS 0, R T Ti-55531 & &M ERE S M R rERER, TraeRm.
(D BT B HRI<110>2U S A FINE 7 17 {101} <111>H 7 21 Schmid B AR, HII0E IR5RE 2 57,
(2) Ti-55531 A& MHH B S W RPIEFEE R, RPEEBMERS S SRy BN BED)
e, HZESHLUSIEREN; (3) Ti-55531 542 =RBMRS M SR EIORT B A KER, %2
B AFE [ SR R op 43 A0 S5 R B RAIA . 7EBEIERE I, 3@ 5 HA AN A B T 2 ekt 25 5 IR &R
TS TERE & ) 1, 45 R B I IS A BB T DA — e FE R RS % ) e, H AT RS S Uk A s A
WIS TR, RN 75 3 — B IR A AL

C05-09
KA ST RPN &
XK PR*
PEAbAT 4 B BT TR

ERE ST T 10 ZEWEEZEM, RS T REMBRID, PR W ABIE B PR A . (HREE
A EM IR, AT AR L, AR TN T H AT A AR S R R A, dngk
APME I B iR R, RS T EAEAER [, R, PO AR R (IR AR . BBk
GSITE. AR T BRI TEHARGI S Tk A=, fg M —8 . - L 2-H 8-
RERFRAE), IRJathdeth TR E.
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C05-10
BR%AENE. FERITAHR
TS R, RE, B, A2
1. BUNRE
2. HERL B RE DR 7T T

ERE N I D12 2 B TS R AR, FeRSsiiiig, 7ERZRESTIE &2 %k, 1
AR A S AR s AR I E NGRS o FAMA S S E . R FE ST RO 45 549 (1) 52 1
BUERA AN . DRI, 8 SCR A IE B P22 (PAS). #BFTE( (TDS). EHTHEE (TEM) Al
SN X BFRATES (GIXRD) 2545 RWFE4li%k. Ti-Mo M Ti-5331 Sk &4 Al 2 IR MO 45 44 IR AR AT
N A BTN R IK AT . 5 RERH, S4iEkAHLE, Ti-Mo &4 BA HmAMEREE, Mo
JCERAEHE B AT, FHRER S A2 I Hs A b it S A b B BB & & AN . S5E
MG Ti-5331 G &= R E I ALERIE, AL IR AT /)Nt A 77 B AR B R S i v o S LA R 2
TERA-TAE AR ARG R AN S SRR SRS LA A . Ti-5331 &8P aiERiES
Tk R 2SN FIRA A IR S B A BRI R R 2 65 5, FLA & RO R AL i ot 5 7 AR P () 7 el —
RN BT BN I B s Fa AN B () AL B ER G, TR R R A L, BEAS SR T 18 BUT A
TALIITERL, PR IR .

Co05-11
1800MPa 4k & &1 & S IRHLHLBIGT 5
AR T A2

FEX AU Z R 5 P RE SR T X AR 5 e S -2 (WD) PEVLBCHE )RR, BB TESE HHAE beta
REEPaI NS SR Si JuER, I HE SR AR RO A O R %, A B ST A L oK
Ti5Si3 WKL, AR ANERES SR IR BUR F GSHERIE S A Ak}, SCBLPTR B E IR T 10% 1 [FII, #4957 i
FIRTE 8 fif. B DAEER A TIE (GBE) AR, BT XURIN A TZ8E— 2D Ryt ey i R R B IR A
o R N RAK o ARZLRR I IR S5 A B A h4RE 3R15 T 1850MPa [ =1 58 BE AR T 5% [ 44 5] SE A
o SRR Si A o M ST, AN RS S A AR S IR o Cans),  TTCOIE) & 57
TE 1A 2 FERL AR 5 AT B A K B R o Cawen), BEG T JEIEIESE ST o Al I8 JFAL HR-DIC R
KB MURES R SRR IR 5 575 HAT 28, awe 38 90 1 KEEIR i AR R0, SO T omALIERL, 1M Y
ans AKH LA, S ANFE L o A5 BASTAT = A2 1 9 i) 7 AR T 75 (HDD s AL AT T AE4L,
TS TGRSR R R AN, SN ] B R R v Si B S I S 0T S A TR RN A R A R SR
NV R E R G IR T R TR,

C05-12
PAEEST AR B A v -TiAl A& R 24 RE R
BRAEZR 12, /N2, MR 2, e, E?
1. RACKEF MRS S TR 2R
2. TG E

B A y-TiAl B AR, MmN, RO RAFR#IN TR SR RS . Mn /EA—
FICRA I 38 B AR E TO R, XK BIREUA . BTN B A y-TiAl & & k458 EEEH . ASCUL— Pk
AL BT Ti-44A1-3Mn-0.4W-0.4Mo-0.1B-0.1C &4 (at.%) NWFFXT G, F FH 23 BN A 10 S H A
T ZH& T BEAEN 012 mm WM, RABTHRE (EPMA). @S BT 2ME (TEM). HTEHHEAT
5 (EBSD) A F-BL, WEFTT 1270°C. 1220°C. 1170°CT AL & S Mabt (414 5 fy 2t RE i 82
Hid, SR EE, RACHESSMMIH v, 02, o =ML R L. LA FIN B0k B4R, BE
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FE IR AL B EE (AR, a2y FEE BT, Sy RS BRI, 1 po MIE BB EHN. hofHitkhE
TARFE W, PEE SR BRI T, A e =IEA 800°CEM IR, R FsmZREMK. ST AM, &
T A 3L P BTG 2 IR S AR R ) B BETE /N T 800°CREAHI K, XiF Lk 1270°CHALFRZHZA, 1220°CH AL FR 2
21 800°CHEMH RIR T T 280%, 1170°CHAMEFL L 800°CIEMHFHRIEE T 480%. 1XS& HIT a2/y Ft i PHASZE &
FRLESIE 30 LB i N HeIR y AR I B ) e o FEAL S A AR R AR 38 . A FEERFL T Ti-Al-Mn & B
B y-TiAl & & BMAH NS TR R R, IXNHES B &[] y-TiAl &8 K -5 N A EZE ISR .

C05-13
Ti-15Mo & &IAB TN EHFA BN R
%, INACE, R, B/NEE
b A & B i 5 b

bt BUAERAS R A AN A e, BRI 4 SE BT AR 2B . ok e R AVE R A, Rk an a2
TRUEBS 37 RE 77 AU RTHR T B AR B A S oy A Bl % T 6 R RN U . AR AR S I AR Hhoi
P, R W R U HH AR (EEUE SR B iR L B DLHERS S J1 A REAE PR b I E AR 55
TR T, SR BT 380 ooy B8 v AR TR RS T BB A 722 E AN LA T 7E . AR T
70 1 E W e AR B AT Ti-15Mo & RIS R4 AT AT TTTL, KOS RO FEAE LD, [l Sos
SRS N ARG RE 1), SR RRREALAIA 3 GPa, BOKEBYERIAEJy 0.34. shaAmEidfEd, AR
HBLT R (332)<113>28 ki, BEERARR ISR, MR, SECT MR NRTE . GER
TEDLHRBIYIN (ASB) IRAENERE, [VEH LRI SR RN A s T, A Sz
MR RE . ASB S MR JRIAL A AR MBS BRAE S AR, m il AR R, BN &R R
AL WEREOE . #ESZANRIR R T, A U AR 2 208 L 2R A AR AN 4 S B 0] i MR i Rl 3 s e

C05-14
RRTLR b ok A GBI SLMAIA, BTVAE BRI
ﬂhgﬁlﬁé—:’ IK;EEE*’ g&éﬁt%ﬁy %/J\E
[fESStN

VTR, EI RS S R SREGE ERA S H AR DA & &) iz ikiE. B GRERE
& PR A AL HH e R a4 59 TiB B A7 e . £k G, EilEiloy TiB 1Y EZEH
FEAF NG SEARRIRTT &5 MR . DRI TR, MRa SR G &AL T 3. Ho5E,
B & SR UL RSB G S LM REL AL 0 E SR, IRITHLGUS S R e Refa e . RIS,
TE i SRER A 4 P E I RS TiB 1940 A AU AT LUK HE TiB M3 a/EH, JEmT UMUK TiB AEME, HHX T
SEIAVE P[RR B AT MREAE T o BRATTHEE 1 < Rk iAo JBE/TiB” = WINA S5 K, IXROURs i)« = BINR 45 47 AN
AT RGN T AR R AR R A R A T2, 10 B B 78 70 B0 TiB (AL AR IR, AL [R]I
XTI PER R TR [FIF 2D, R RS ae R BL T TiB HAERA ARSI AT N, TRAEZR T TiB £
SRBR £ < I S BE K AN LB

Co05-15
BOLEEXJEAL Ti-Nb & £JF- P45 E 1 2 MBI
ERI*
LA NN 4

Ti-Nb &R N A HICAEYE, ZITAH AR EMER B Bk a & E 2Rz —. B
JEIEXFEAL (SLMD VR — Rl WA & m M G BOR B BAMBAM AR flE e, dahiE
TR AR FAFE AL AR R B RGO SR A e 22 BN S E BRI 2SR . T
RGBS B AEWBE A Ti-Nb &8 F, DOURZI B AR 1Z & AL SLM B AR h Hfou 41 2405
ESUREZIIVSEE .
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SLM &M+ BB RGERE, W R A R, Wiish, MRS MELEIE,
EATTRIAR LA FH X it B (0 2 2 A it T3 5 RS it e i ) (R oW 4 2R A B B8R« th 1 SLM
(IR VAR Ak, AR I SIEA6 T BORRALIE 1 A IR RE 70 A0 RO S5 AL . e, AT il ar 1
SLM J A Ti-Nb & g AR J LT RERL  J570 A AR AR AR SRS RY . DA S AR T~ e ] 140 PR 5 o A% SR
iR, R i WM RS 2 MBI S RS, RAEWTFL T Ti-25Nb (at%) &
SEAE SLM A2 A1~ ok 18] TRUE 20 3] Bl R A A A

WFFLERR ], Ti-25Nb (at.%) 54 7E SLM I FE A R] DLAE SR A B 2 il S 7R O R 2 2 AN, it 45 44
HNb 575 MR i/t P e s AR IR it/ St D B 2 20 A 5 DR U ] i =25 (0 BV o 4k P A,
TR BT K PRI S R AN I AT, B R A PR PRl N A R R R K, [V TSR
PERECIR-IDIR-F IR S, AR RS2/, Nb J B BT LR A s 0 AR /e RS AE 0.4~ 0.6
um JEFEIN, 5K R 2

Co05-16
POmIFEE X WRIRAL CT JF R SER R AREK & SAPRH R
Bk, g
Ao ol R

FORERRL 2 BRI AU S Je i RAE BT KM BB A R I 25 E2L, MORLRIEROR 5 5L 5
B A AEfiliE. TRENMAL IREOE i, Aareisk. EEk, MEMBIIRKARAN, AR
AEAL AR CACVE MRV IE AR K, TR =4k JRAL. IR IR RRA R R S S HoR . FE T X
Sk o iE R IATH AN Z I (CT) 80K, 458 WRUK GO T2 e 6 AU, SCELRCK S
B X B2k CT Mg, TSRl oK/ R PO I =T B R T Bem I 5 CT MyahoR, eIk
FEREAR AN A, TSR R BMRIR . BN ROIE M. AURREE S ARGOAE TR = SR AL
RAE. HATZEARCMATRESE. ReE. o, kae. AR aME. WM. RitL, &a
SRR =4 AL T AT T OGRS MR S B AR R SR O T T B ke IR A
X L CT WA MBI, BRI SR B S5 AT RHE AR A5 00N AR SE R A 22 4k

C05-17
HEEXNHRTD Ti-Mo &M HMEMAT NI M
A *
PHALH e Jm it Te ek i

S B AT AR PR B, RGEFHIC T TiMo (x=0, 1, 3, 5 wi%) Sk & 7E 10 wide
LRI R I AL AT SRR, TixMo &4 (x=11 3. 5 wi%) RITHHE kN Mo 4 ki
RN, SRR T Mo &Rt | wive JERUMLBIRFFSEHGE, BRI, B0 10 d JEIE G
MM 0.19 mm/a, 0.001 mm/a 1 0.0007 mm/a. BEAh, 24 Mo [IVRINEIAE] 3 wt% HF, JEMEA
M ST A, EL Ti-SMo (18 kS8 FE /T Ti-3Mo AR SERE . I T A4 A3 B A B Ak
BT T b R BT S T

C05-18
REIRLAS beta 6k & S AR AU HITL R ESLEIH ]
I, XURR, INE
P 22 A K2

R KA R AT 1300MPa, & <RI S PINE R K, BOVRRER & S IEREMHIZm. T

PR FEISETT R R A B IR . SERRVEAIFINE, ASCE AR 5 5 AU B S 77 3, Rk e e
T T BRIBLT4ER b AT H Y a i S RETERT a MR & IG5 K . W IR S35 K 1) S b i vk g
APhIEREAT I, ARIHIE o AHXTE B RORREE . SERRIEAPIE A HE R TR, AR,
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WOKRBAIE o MHFHAS T B AR IERS, JHUhR T, TR T 440K B Wk, 75 FE 5 IR 50 B e 247 4R
b MRFEFFEL T AR a AR VER . (R 4R A S b I, 43 R EHRS RN R s 24 5L
My &, WnMay . 2dRBIE, EVE o AT KEBBE, 9L T84 o M. R
WY, MURARNG, TR ARG T AR CERI A o AR I RS s AR HE— DR, S g v
R g, VAR T , 3RA5 s 00 J AR P R « 2 4R PR 2 23000 e ARG B 1361 MPa, i 5 ZE 11280 12.7%,
M EIE A 48.1 Tem?, TSR 1) JE ARGRE N 1328 MPa, i iItE R 26.4 Jem?, Wi 5 ZEMHH A 11.1%.
RLLEREY, FYARALUR G SR BHRAPEAMET OGS, 2T R MNsEE J2EERe. &
SCIIIT 50 45 TN R o B R B 4 I SR AL SR T 37 1 S

C05-19
SLAREHT Ti-55531 & M2 RO BHUBIBEE —— LATRLA- 4% A 5 )
s, ALK
BHR FHRHS I &2

Ti-55531 A& 2 B T3 S LA VA 28 S 55K D piE, AR RAR P 52 21 2 B g s 0R 2 25
IR, SRR KWBAT R R 2, SR TN e R T ERE . AR
KPR A INE, R T ASF TR R AR (0% 4% 6%)%T Ti-55531 &4 WA H A FIFLEEERE
AT R AL I REA . 25 SRR TR AR 5 N BB T & S B . BB TR A S AR 3
T, G UL R BT AR, T LS SR S I (TR AR A N 0%3] 4%), SR 5 FEAR(TIRLAR RIS I 4%
F 6%). WAk, THANBEN B GINT —E MM S, SEURS IR RE, o e A8 AR
RAAR o AR TR AT AR X 4 P S AR TE AL P2 A2 T S35 RE . FE AL N (TR B4R Ky
0%), WIAZE5 alop) AR ML) 3228 {0002} JE T FE . SR1M, MTRAHNAS N 4%0F, o, FHRHIFE AR
TR AR A v A R RIS R T 2 1R AS BAR o 24 TR N AR 3 — D48 N 2] 6%, o AHNIE—25
WOE THEIE A, RS OB 2 MRS AR . sA, BETRL N AR RN, LR o AH R
2R RMEREZERIN, TR aas)FH YT REZR S IRAR 2R Se 38 0 i 98D

C05-20
Zr FITINXTREL TIAINDZr &< H R 22 B IR
MR, 2R MR, XIH

el R

Zr I IAMUCE BT Ti & B AL, BT AR & Ti A S8 S MRS T BT E itk . LA Ti-6A1-7Nb
NIRRT Ze BENIIG L BRA SRR AN A MR RE R R . T Ze S &, TANZ &k R T
AR RE AR il B A, BT R AR (ol o FIEAR B AHD. TANZ & & 7EH A % e s fE 1)
(7 I 30 R PR ARF 08 e [ 4 S AR T AN LA BB 7 o X U CAE AT B T 9086 Ti B & AR A MR RL 7 THI B R

Co05-21
F B2 TRIP/TWIP R 58 A beta k& SHLHIHE A
mH . HIC*, ERIM, £k
JEEATE AR K

HA TWIP/TRIP N AR B-Ti A 4185 BA LT B CAEALRE 77, (R4 A AR AR I IR

PR T eI 2 . B R, BRI U T B AR e, AR R E TWIP/TRIP
BaM SR . BT Ti-32Nb wt.% & 4R UE,  0.3wt. %5835 4% 1] DU ZE (R 42 it 140%, M ARIKF|
54%, JEARGREHEE 95%LA o ASCE B T B 4% Ti-32Nb & 47 TWIP/TRIP 47 NI, 7R 1B
AT B IRAAAS . ARG RS G R ), FEBURIIAB RIKE (03wt.%0) ~, 25 KA
AR RARZEA P2 A ¥, ERAR BN E S (0.5wt.%0) o, R EyHEdZEA kA, MMNEES
L AR BE G 2RI A B AR 415, SEERBAINANE SHZ4E/MAR T . A4 a2 LUAT B M
7
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SETEMARTEAL], $RAE T —Fh RIE H T BOR PRI 5 & <5 A0 s FEATEYE, T & PR RERY TWIP/TRIP
WASES B-Ti 4.

C05-22
E¥Z TB18 4k & & =R h it e RN HE
RAHIE XA RIS B L !
1. P TP R 25 B [ 4 AR [ ¢ i S =5
P TE N  p RE

m TR B KA &1 )1 RV AT MM S HTH o AHIURFIER 2%, 1852 215k B EARAR AL
SN . ARAE B ARMAR R AR TS EIA R, B AT RAENEIE R . R SARAS . AT AR i DL AT
WG ZFARTENLE], F 2 (B A TR F T B R B - B G R . BT, AWFFLLL TBIS SK6 & A
XF G, Ik ) ] A O B RN (] AT Fa ) B AR AR RS RIAR e M, RS B RIS TENLE . S5 K, TBIS
KA 4 AE 830°CHT 850°C(B HEAH D) EE 5, B Aib R SF7E 120~200mm JE[F Py, 7E 750°C AT 770°C((a+B)HiAH
DOEVE G ORER T 4~8% A Aq B 5 Hl a AH, 2 iR A i R 2 (790MPa Ao A7 )% [ 5 il 2 ANBBURK, {H e e 2 1)
TERCRIE N (25~40%) 240, BT FEF B Fki B KRR, BT s, 54
P AR (B D) IEAH G . HE—B iR, AT 2 A T I AR b SZ BRI AL B X T R, 24 Sm AR HX
AR T B 28 e AR, B TR AR T R 52 21 T FE e A FLR A LIRS, R A S BB AR T S
B AT . A TAEX M — DR AR B KA SR TENLEE, RALAEEE T2, SEI s 5 S8 W) 1)
VLR A —E WS HEME.

C05-23
Ti-5321 A& R HHLY BEEH T
F*
PE LA 4 B AT TR

B ) Ti-SA1-3Mo-3V-2Zr-2Cr-1Nb-1Fe (Ti-5321) & &4 M8 E 3 — A KHLe m e sk & 411
R, WA R — R AL A PR AR A 4o W FUBT AL s K& 5 55 AT R ) R A 21
BHIR R, BnEmEiek s S0 A R R Ak A 4 TR HTH I ) Sk Rl 2 i, AL Ti-5321 &4
BTN 5, R T AL SR SN, @i OM. SEM M EBSD S5EMET-B, TP 1 I ey BT
RITTERIWETE, W IR A ST NI B S HI R R BR Sk & &M A RYLEL . Ak
B 2 BR BT R A v] S B -

C05-24
ETFR eI RSN TWIP & Ti-V RE 4391

LT, KNE*

KIEFE TR

HAT {332} <113>ZEE 3 R PR (TWIP) RN (WA B AV EK A 4 S B = (s B A b e o, it e Lo
PITERBI TWIP BUEK & &I 8T ORI AL S SR, AR SIS E T & &8CRIK T, HEIEET
B @A S SRR A RS AR 7 o R R, A & (T R kB AR Lk Rl S F7 375 & 1 S AR A
B B 9 3 A L T DB 32 B A PR ) R B ). S BRa e S FERE . ke B k& 4
o ERAARE AR Y BT DDA B AR AR 23 ) 5 4 IR B (E100) M DY 7 BT PIRE (CY A 5% o MR B FEL R 5
BUPIEER (G K {3323 <113>ZRAE [ B4R 2 5 DU 7 By DI R (C A 6. ARFTIX B s B I i S 40
%7 56 TWIP B4 4 Ti-22V, it T — &%) Ti-V-(Fe, Cr, Nb, AD £ tH4, GRS o] LB E
WA RS HE T Ti-V R E S0 R MBI T R MR, 485 E58%. KA OM. TEM.
XRD. EBSD 255056 77 vE 0 & & M A SRR A ST RAE, 8 Mk sk 47 /24 P R . &5
R TRt Z 450 Ti-V REEMIEVEHLN B A = H 4R o M AEMEERE T
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N{332)<113>2, RIS EA TWIP 8. Friit e saeh RIF M rE, M Ti-22v &a&0
HEAR R Ak RE, — TN T BRSO Y Feo Cr A1 AL JCER, & & IRGEE B E 57Tt
T3 J7 I, AR TR RE A I {332 <113>Z8 R (A5 RO R R A b, BB rpimkob AT SE SR 59145 o
FrCi (9 TWIP B Ti-V R 5 < ) [ 1 20 SRR AR 7 AR B 1 5 B R B A etk & 0 T ) S B
R DM R U AR B S HdE T 6 et

C05-25
Influence of pre-strain on phase transformations and microstructures in near f Ti alloy during aging
Bo Song*!, Wenlong Xiao?, Chaoli Ma?, Lian Zhou?"
1. Liaocheng University
2. Beihang University

The influence of pre-strain on phase transformations, microstructures and hardening response in near § Ti
alloy Ti-5A1-3Mo-3V-2Cr-2Zr-1Nb-1Fe (wt.%) during aging treatment is studied in this work. The results showed
that obvious o phase refinement and stronger age hardening effect can be achieved when slightly deformed before
aging treatment. Because the intermediate phases (O, ® and O") formation suppressed long-range stress induced
martensitic transformation and mechanical twinning, the samples are mainly deformed via dislocations slipping
during loading. Numbers of crystal defects are generated during pre-deformation. With the pre-strain increasing,
the number density of dislocations increases gradually. These crystal defects generated by pre-deformation will
partly annihilate upon early aging, but the precipitation of a is also be promoted and resultes in refined o
precipitates. In the sample pre-strained to 5 %, the average thickness of a precipitates is decreased by 57 % during
aging at 600 oC than the unstrained sample, and the number density is increased from 7.0+1 laths/pum? to 22.0+3
laths/um?. Some platelet-shaped o are formed when the samples experience comparably large pre-strains, i.e. 12 %
and 20 %. It proves clearly that the refined o precipitates and higher hardening effect can be obtained by
pre-deformation plus aging treatment in titanium alloy.

C05-26
FHR AR B 6k A & ML BRI IR
e
£y R TSN

mVERE AR & S R B R R R S5 M R, & B LUsm B . I o SRR ERE R 4F S RAS
AR SUENT . BUR i, LLR AL T By S5 A A A o 8 00 S FANE AN T R 0 S A 5t HLs
SRR B EK A 4 A7) e B v AR B 1 5 B A0, I LR 2 B S FH e 2 ol o 3 7 AR 2 s i i 2T
MRS AR B KA 4 N S B ot i - SR M- P i M 2 18] ) R AP DT AT . A SCIE TR R T AL AR B 4K
Hér, BB, AR T o PRSI SR R, AT T PR S R - R -
M B 2 T8 (A B UGG R AR T AL, B 8 45 SR R A S A ) e AR B, AR, R 2 50l 987
MPa, 38.5%, 119.2 Jem?, [ JZHRBIEMREEE, SEfHER, hd Bty 811MPa, 27.6%, 107.9] /em?,
PR 23 TR R R 25 J1 22 PR RE SR T H BTARIE ) atp PIARER G4 AR TR B 2K & 4o & S E Rk i A1
AT N R AR AR TEAT N, SN IER R PR T N1 RS AR R ({332} <113>, {112}<111>)
R RIF BN Taifae /. T8t ~ B AHRIN D R EEZR & %%, o AHEIATE AT, JH
TV TAE & & B SR P R R J1. BT A S ALV KL R A EE R, hE T
PERE AR B L& &M 7T G .

C05-27
Ti-6Al-4V &4 H 1 poom—at+p ELAZH K

S, 5 2

1. BT R
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2. BB R T

FEAL GG AR & A 3D FTENER S KB T p—om JUIRAHAR, MR (R 7T 7550, 2R
MHR am P ENLEITIATER . B9 T Ti-6A1-4V & EAEA R 1) Boam—atp ELAHAE, KL
HEE VT N R AP A, TR RN am, B ARE JTCRIE A am £ 7 EAREE, EHRSHe I
TP T . AR T E JeiE i om IR BCREA NS am 0#], FEEEE TR Y BN E A0, AL
WEE BREILR, WA NP, TEAGBAN o+rp 4544, P—am—o+P ZESEAHAR I FE o P AH 4 2K 81
Burgers H{ ] K .

C05-28
V JEEX Ti-6A1-4V & & HHERR I K R ALHT 5T
fFxh*
[T AN 22 7 R

ASCHOCALARRIE Ti-6A1-4V & e N0 5, ERAINR BT T IIRES & SAETHEL R A
HUEACHUEE, HER T TV TR P REN . 85RE R TIRSHER b =M S8, o Bk V TR
REHAEGRY B A EMMEREPHCRRE S ARSI, WL B # o I INEIRPRZRL I,
900 °CIH A A AR AR REA L )y, HHBLPIRIAE, 23 LA 700 nm AR, CRIRSSHTHE B 27 S RO (1
AARKAY, B AERHTH o AR a M. WEFEAIL, V ICERAEINGT G A WSR3 B G, DRI #
AT V ICER IR EALHE TR AR I AN B ARAOHT H o

C05-29
ET A BHRT Cr A Nb XF3& Mn 7 B BEE y-TiAl &SRR BRI
SRAAE L BRI, PR 2, AR, EART, X2
L ARAERS: MRREE S TR B
2. FAESLGE MBS REARORTE T

v-TiAl &JE AV BAMREE,. mboE ., PrE it SE 2 s, AR IRE, EFH
RN B &L y-TiAl FIHTE B AR AT H 554k o AHRIE T SRS TR RE 71, BA #In TR Bt 7
IRFPE. 7E Tid3.5A11.5Mn & &30t b, ASCH eI Pandat #7585 T AN 1) Cr A1 Nb IS X,
ZA e REIE B A A H R R R, Gl R R B TR BB X W
Ti43.5A11.5Mn1Cr2Nb(at.%) & 4. SR Ja XA & &TF R 7 KESES, B 2R EfE#EDSC). B
WE -5 U9 B 7 (BPMA-BSE) Al X S LT XRD)E H 7 & & 1M L B 2 N
L—L+B—p—pta—a—aty—Potaty—Poty—Poto2+y, HiEH B AHFEAREE(TR) v FHIE M (Ty-solv)
FIFEATHE AR (Teut) o BEAR THEL AN 5L G 45 R BH Cr A1 Nb FUANINGE R 1 TiAl & &8 541400 po HIE &,
H Cr i pAFREMEET Nb JeER . AR R4 RN Cr F1 Nb |1 B &EE y-TiAl & 4 M2 2R 14 5e i
1 28 e B A

C05-30
IR T RAEFEARXT Ti-Mo ZEEARA p k& S RREAT NI &2 TT#k
WRBIRH, 7R, M5, S, B ZEal, Mgt
PadE Tk K%

WA B KA HA S ELaR . AR S it A2 i AL RE Jy, TR 25 W R ATk 2% 52 EE A
AR, ZREET B MR E S BTG RO R IR 72 0. % e PEARACT ,
BROERTERE AN, (332)<113>B AR G /1B B—o" D REHIAS (SIMT) HEHIE, I Bk 2E
rn s T (TWIP) FIFHAR G FEEME (TRIP) R0, MIfIReHe & M ARGEILRe JAEYE. fERZH0F B
BEaeH, SIMT 5({332)<113>B ZEmEIR =4z, [RIUCIRAEVEAL 5 B X R ARREA AT 9 () B DTk . AR TAE
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PL Ti-11Mo (wt.%) HE R4 G ARF R R, #8157 7 SIMT Xt Ti-Mo WA B &k & 4 AR AT NI EE I .
GERRY, ZAEEAHONAREE S, AR, A4 NEE HI{332)<113>B 224
MR IR o B IR, BIESEMNNARET, RJFEKR oD IR 5800w & T (332)<113>B 284, &
I PR S AR R AL BE ) 2R BT SIMT AR 0Tk, 514h, ZE&E&AE SIMT ™4 TR K
AR MRS, (N J R o D IR RT AT L HAS A 42 8. R TIERE T, shA MR 1R o DIk
P —J7 T REFRARAL S X A BISERIMET D, 5 — 7 REAE AL S AF it AT Ben TAs 4k,
CEVALARTE S =

C05-31
BB O JLERXT Ti-Mo & & WA AT J5 L

FEW B/

KIEH TR

O JCER M INAN 2 52 AR B KA & A5 R ARARAT AN BB VAR T 5 3, 76 AT BARIE 72 7 R ILAE Ti-10Mo
HAEHIIN 0.5%wt. [ O TG AT LME & AR 77 N B3 R o S IRPRAHAR R {332 <113>ZR AR AR Sy for
B, SR, O JLER A S RABARAT R I 5 s AR s AL i AN TS 48 . DR, AR 7R id s
£ B AH 54 JR 1 R 3Mo M1 3Mo-10 RIS HIEAY, 73 A% B Ti-10Mo A1 Ti-10Mo-0.50 & 4. i#id
MR EE T O JLEXS B S AR E PR R E B A R RE A, T O TG ERN A R AR AR FIAR T
J7 R mapLE], HEid TEM. EBSD S5 ARMEA S EE S HA KB TLH R LIRIFLS . 45 F KM,
O i+ 548 B AH R B\ T AR IR, HADAAE Mo JEFH1 Ti Ji FIKEEZE TS 5 R, BT & 81K
TR AN 5200 B A AR PR R o IR, J8 0 22 2 FELGRT 26 BT SRR, O J0 3 N 80 A & 715<100>P
7 R T B8R AT Mo-O A Ti-O £, FFH85m 7 ¥E<111>B M<110>p J5 MK Ti-Ti . XS/ 7 &S H%
SERAIF & E100. C's G111 1 G113 7. H, Gl & T & &b iE R o AR RIEEIT R,
C'HI E100 BIFFmdi] 7 RAJIER o B IRIEAHAR B D) FE A2, CF G113 sl 1 {3323 <113>
R BT B R X S BT A SR AR o AHECE IR I HAEE S0 T AR 1K o B I
PRARAR AN {332} <113>254: [alfo A RS 56 48

C05-32
Achieving strength and ductility synergy via compositionally-modulated microstructure in a spinodal
decomposition Ti-Nb-based titanium alloy
Delun Gong, Yulin Hao*
Institute of Metal Research, Chinese Academy of Sciences

Strength and ductility are vital mechanical properties of solid materials but generally demonstrate a mutually
exclusive relationship. Here reports that this conflict can be defeated by a compositionally-modulated dual-phase
microstructure in a Ti-Nb-based spinodal decomposition titanium alloy. Aging treatment at 748 K for 4 hours
leads to a microstructural transition from a nanoscale sponge-like Nb-modulated microstructure of single  phase
to a high-density plate-like modulated microstructure consisting of Nb-lean a" phase and Nb-rich B matrix phase.
This results in approximately a 50% increase in yield strength but no loss in ductility. These findings suggest that
this Nb-modulated o"+f dual-phase microstructure has the merit of balancing high strength and good ductility in
comparison with the conventional a+f dual-phase microstructure, offering great potential for the microstructural

design in developing strong yet ductile titanium alloys.

C05-33
BRE & VAR JEHRISAZ R L i A R 18 BRI BB R 52

WL, WO, YR, REE
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PHERERML AT PR DT 2 ]

FAmAT KA S it AT HAEHIUA M (Vacuum arc Remelting, VAR) HE ) —Fh dL AU EREE,
e N R iR S R BB BE A A 1) R R A . RRFFLLL TC17 564 M, 8id B E BTy
EX VAR SRR I AL, TR TSR BT i A B HE IR S . i, W, U
M A TU R ARBTG5 R KB, VAR ARG, BEE SRR B AT IS IR B < PR
BV JEHEAR . [F]I,  MR ER AR RS AC 28 A AR I £ D7 i sl HS R E RO, AR
BNEEIZN, PE LA E AL I SE Dy 7 I S AT . R e A R AR 22 I TR I, AU
PEE T i AR R Eh, AR T R SR RS A BRI VAR IS IRER A 4 75 W AT ik
FETRIF=AE, LRI/ INIE M H IR A 33 R 1 R

C05-34
B R TN S HERRK & SHRER BT 5EIIL
Jinyu Zhang*, Hang Zhang
Xi'an Jiaotong University

In conventional duplex titanium (Ti) alloys, the soft primary a-precipitates (ap) are beneficial to ductility
with the loss of high yield strength, while the continuous a-precipitates at grain boundaries (GBs, aGBs) often
accompanied with o precipitate-free zones (a-PFZs) renders the strain incompatibility for limited ductility. Here,
to overcome this longstanding issue, we utilize interstitial (O and N) atoms to notably strengthen the a-phase, and
simultaneously architect the multi-morphologic secondary o-precipitates (as) so as to improve the strain
compatibility nearby GBs, thus develop a Ti-4.1A1-2.5Zr-2.5Cr-6.8Mo (wt.%) alloy with ultra-high yield strength
of ~1580 MPa and good ductility of ~8.2%. The phase boundaries between the hard a-precipitates and the soft
B-matrix not only act as dislocation barriers for strengthening, but also as sustainable dislocation sources for
ductilizing to achieve a good combination of strength and ductility in our Ti alloys. This strategy not only sheds
light on the understanding of the strength-ductility synergy of duplex Ti alloys, but also offers an available
pathway to design ultra-strong and ductile alloys.

C05-35
ETHITHIER p A AR KRBT
%EE*, j%iﬂ;ﬁ’ g&_/ﬂ}:\%i, %/J\E
[fESStN

197 (deformation kinking) 5 IEALEHE R . 224 VIR RIS E KA A, MR —Fh A K E WL
BT BTN, AR FR Sb A4 45 44 I B AT A2 R 5m FU AR T & 1m) e 14 7 FR 4T AR B SE MR RHRRAE
I RAERS mO R YR @A RL, BangRA I ST T Ti-V IEAR B kG eI R THIT ISR . 45
RRW, HACSPRE M RIAAE, WA B ARG ST T RE N 1 H4T IWE m BE W R R TEAZ A R AR, ]
I} 7E S5 SEAR T A T BCRAER 4 i7 SCR o A B AP AIE, e 3o L 477 iy A PR 7 S5 A s A R T R RN AR
LI HH R AR T U A SR AR R B2, FRATRIN, R 5] N Al A $R = s e . 28
MBI, SEILG eI P RGN, R TR TR ER S R B I RN, TR AE R T
WAERLEE

C05-36
ETHIRESENHIE B KA SR RBRARBT RSB
MAGE, EHR 2, HKOREES, MR ERES
1. LA R it il
2. PHLATIE AR
3. FERHO
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4. JLHETCRE TR
5. BRI LKA

(]I i v S5 A A R R AN B — EUR MR R KRINEZ M H AR SR G @AF o — P E RS R,
PRI R LR R PO 8 P S8R T RO LA 22 G5 A P (KD B R, SR T 568 58 5 S ) 3 G AR
BR A 1 H R VLR o 32 R IR AW R R E5 R ) Ja % ARTE AR RO AL 23958 SRR R RSB0 S, 4R
3 o A R A AL BT i 2 RS RO AL ZRIRIR 5, 0t 1T o AR A 5 < o AN 24 () AN DL 280
LR SR ER 5 4 Ti-55531 9, BRI 2BUE e . AHah ) BRI SEIR RAL, IRRAFREE T Z
X B O ZH SRR AL A RE MR, 20 4 U IR AR 422 4 3 1 SRR B 7 SR v 22 RUBE 7t B imiout
L. 2 MTEAZAR NI T 0E 7 R IR 502 T2 2 RO S BUROR A R B R R o 3t — 2B I 2
PEREMIAR B, SHEG R T 200 B S MO AH SR L, 2 RO 4 43 B A 58 47 1) 5 FE 5 SR M DU G
PERE. & TARARBR AR EE T 20l 12 2 REERMOWA LI & & A RESR 4t 13T R

C05-37
R Ti-Al-Cr & & HBHETEHHITF T
Vrgg*12, hgh 12, !
1. ke
2. BJTHEEERLE S TR R L= (R

FE R o o - BB M IR R A o0 TP R AR & O B P A B . R e, et TR
Fe-Al-Cr —JuH 4, MILH RN orf BEAEI T2, AR ot SAHHZ, FFRER D 2B, M
BHMRRENE, REEEEFE TREN PR R AN T ER, SR0AL T, o f1 B AHAT
AR FAE RS FEP R A THAS, A A& o BN AR K= AT 0oL (FCC) A8, AR BAH
KA T L IRARARAS, B AR T I A% b (R = 2 B PR R A A4S Ti-Al-Cr A 43815 1 8B0m 1n LaifE 2, 5
5 AT ik ~970MPa, PTHLHEEE~1040MPa FIZEH R ~12.5%, Ziahifi J2A R T Ti-6A1-4V. fd o FHAN
B AHIFI & A N A7/ AR R ARAS A & BT IR, nUONET MR ER & & T RIRIME S 5555,

C05-38
AL TiAl A 458 BT - B TLAD FIPROW 4544 B TSR
FOEEA L R 2 BERR SRR L 24l 2
1. P & @ e b
2. PHIE Tk kA

TiAl &4 /& H A & IR ME— 0] 7215 B X 8] 650-900 °C PN & A 5 5 14855 i & 4 1) 4 0T 28 R i i &8
R () Joa s e Aok} o B 20 1) B B ANV AT B AIRAG R R AT T #E, 38 AT LB L AR R . SR, — B BLK,
TiAl A4 s EE- B YELRC A AR, P2 EE (R 7 H TR A . (EE BRI T =Mt , 53508
gk EHL. B =AM =% (Three-phase Tri-modal, &F% T-T) FIHr AU a3 5o 254, RIUA IR 1Y)
AT TiIAL G <o 2300 2 B KRR I B Y B N s B - 28 M, ) BRI 588 T s BA AL IR AT T IR AN
M, SRR RWT:

(1) 4 TiAl &0 E R BIGURERT, ALEE shAURZE A gt 5 a3, EH 4 EhEat
AT T H B AR PR (Long-period stacking ordering, f#j#X LPSO) AT, LPSO Z5#
X TiAL &4 2 23 = v B - S I B AT e e, mT B B4R S A & AE 700 °CRYSIFERE, SRR A
2| 750 °CI, 2 TERUECR 1) LPSO A2 TE AT, Bl & SEAPRCE IR EE R FIRy, B4R S 4 £ .

(2) i T-T M A 7224215 5 8 (Twinning induced plasticity, fijFR TWIP) RN FIE B /)58
RS, HNE IR B 750 °CYE A B J MR BEAH LE oK 4 R 2R3 = 18% A b, (RIS SE JE M4 iy 2 fis LA
o

(3) 5MARB SRR v HIAHLL, Bl s e AN E R BRSO, #2517 TiAl
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EEMERA SRR, FREPUGEEERREE T 5 6%, Ba0AREHLE] MAFE— D 5.
Rk, = RO S5 R 1R B AR AL TiAl & & 1o - ME DL R4 73 s, (2t T TiAl B &7Eiis
LR QAT R w4 A R B

C05-39
AFEAHERT Ti2AINb & & FIEEE T NSRS EIE R
Mitk, NEIE, ZEoHE*
SN

AHEFCRTT T Ti2AIND e85 < (e ] AT 9 B HER O A R AN BE RO o JE L 503 2N, BT 1
NIRRT HE AR A AR S BB RO R R e 3= e SR BL SR . R XS 2RSS H
THIHABEE D HTEEHOR, s T ANFR JE RN & < e ] g AR AT Al WFFeai KRR, il
P T REE 251, AT DU RO Ti2AIND &< RIRORA L, Bhimem e atkng, aerp iR 7
IRYEMEAR S o

C05-40
BT G VAR A T RRAR & ST AR EX M ) & R AR RE IR B
BHEME 1 BRI BRACE ' BXKER 12
1. KR
2. Tidbf & JmuE 7E b

N T AV DR ARG 4 b2 EA 0 S i P AT 70 R M 1) i PR RE OV IR 2, SR I il i (AM)
FORBIAE T Ti-Cu &<e HI-T #h L a) R R 35085 B e (IR 2 WA & < ) Th BR AR R/, AT A28 ) o < A JiE
RIS AR D RE B TRERR S, B Ui EAL A UK PEO IR JZ R DR LR IS & . Bk, 8 A i
i A BT HAE B DM R v 3, DM HE PEO i FEH Cu B F IR, 5 Ti2Cu-(103)HL A fI4G4ETA
£(IM) Ti-Cu &4, Ti2Cu-(110)HL A AM-Ti-Cu & 4 H T HAR R 7 S AN, B BR A Th ek Bof
B R kit o et T RONEG I AR TP A B T OB, (20 Cu T AN 4s BEZUR Y, TERUm & A
fEA(Cu0). 43t PEO 4B, AM-PEO i&)Z Lt IM-PEO i&)Z(3.6 wt%) &4 £ 1] CuO (44.44 wt%), MM
A O 4 PR S b bk AR SR 1) BE 4 R BU(AM-PEO A 0.13,IM-PEO &y 0.34). AM-PEO 42 (3T B RURIE E
99.62%. AHHF TR 1 IEAHE L2 AT HARE R, X R — R AR & DR S 4 PEO IR)E
MIBLE T, KA 4 1R AUl e i 31— e R e E A

C05-41
—HMXUH AR ERE Ti-Ru & & MR
FRAGEE*, (TG, ATk
P T RHER

B (Rw) JEEPERMEER (TD SeP R mEmEmkiE. 4546 Ru &EAS K, FH Ru
VEN &I ER A B2 v s s ) Ti-Ru &4 SR, 55T Ti-Ru &< i) 1A PEREFIATEALH 1A
BRAFEA L . AWTTUH 2% T — Mo ) Ti-Ru 54, FFEAT T ARSI AL, [V HAITK
VEAE A IR B . BT BUNATSS (EBSD) ALEGH 7~ S (TEM) WFFLRE, B 2IH Ti-Ru
EERAXEHREN, BIRH o SRR B A SRR TEA, USRI IPIA o 40 (aP) B,
aP BT o' RIASY S5RE B A RIF LI AR I A S R . KRR SRR, of BRI & T
a+BIEAAD . HEHIR S ) Ti-Ru &L IOMURIERE, 45 98 GPa I IRIEE . 987 MPa [))H
FIROIREE, T ) A SR A A AT 1 56 P AN S AR 3 7SI B 1 1237 MPa A1 5.7%. 1% Ti-Ru &4
SEPL AR T AL pra' G5 HI BL K oP B Ru JTTERIMEESRAL. BEAh, oP HepN <a>Ril<c>HUA7 B 445 1F
L, CALBRE B AR AR S o il o 5 IR R AR AL 15 5 2B PE(TRIP)ALS,  JEFTT#R 1 Ti-Ru &5 &
FH AL . AHEFCE N — A Ti-Ru &<EHHOWAL T2 RN T, #8787 IXM Ti-Ru
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BRI A IEREARENE, 40 B TR SRR R Ti-Ru &S HIBTHIR L.

C05-42
LR HIE 600 CREK S EMAES KR
TG E*
R AL BT R TE B

B AGEREAT R B HLIPRE A X BT 600°C i Bk & < S PEREFIE SR I8 VIR . S il 9
ARG — R BARBOH-E B — SR IL S, 9 600°C il Bk & A BT BRI A S it
TR, B ERERB 600°C Rk k& SR B BRI, HRE G/ BA RS HE T2
T 600°C i Bk & E TR S A B BOWA IR 5 ELRSTERERT T, SIS Hrhr bk pe . i
AL REAN PUAAL TERESF R BEERE s ER R/ R &4 T, W ALL 600 C ik & e AR E G HR
AEL LSBT TUN A S e XIS 600°C ik & & — AL BRIR R . SRBMEREVEAN r i S 554
ARITEHAT T
C05-43

WA p SR ESRIRBRATA
AL A+
PAbA e mT FL ke BRa e it T

BRE e n] DAAE 20K AURRARIR FE N DR FF R AP 2B 1E, A sl il B0 F A A S K BT R S LA R 4
MISCHEM L. AS B R IR AR 5 SRR SO R E, o G &2 HATE 20K TN BN ZH &4,
SR o BURR G o AR, BRI T HINH . O TR G &I, MG B AT, AT K B ARG SRR AL
TENLERRIAR SR AR D o FE T, ASCDVARAERNERS B Ti-Mo RG-S NN G, #FFT 1 #2 Mo L& G
& 20K HEFFSHLARIEAT N, XL ARG e /1A Re . WiAToh . T ARRF LRSS, f87s 128
A AT BRIRAS AN S & G RIIOR &R, WiZSRE SRR K R SN A S (A fili 1
Fo

C05-44
SRS R R A A £ RS B LA 2 S O B 5 S8 50
TR, SKIB ML, SR, AT, EH*
PEAE LML R M B SR B

MEKE = G e o TR T A, B iR ol iy B . DUt s S T
T 2 reni I, R I SR I SR AT T B R R o (KA R 6 i R N IR SR I, FEAS 7t — P N .
BT Ei A BT E i, ARG RIS RCRAK . A, RS R SOt RS S A a T
%o

BEE N TR REMIRE, VLB IEMEI ARS8 T 2N . #Ei, RFFRRE T —MET
LightGBM Sy 110 5 6 4 e ARt B2 TS Y o 380 2 FRFAIE ST 757, 8% T D.B. p. Smix. Gmix fl r
IRFAE R A SRR E S o 1A AT B I TR, DAREE e REL(R2) M 0.9605, 377 il iR 2
(RMSE)A 111.99 MPa. ZAMFIMENE m il A S FEARRAE TR 12 4t . @it SHAP 2577500 1 RFAEXT
i B 5 SR, R T AN B B AR R IRGE ) RHEAs & THSRIE . ARG ZAMEL, & T
TiTaNbH{Ni0.25 F1 TiTaNbH{Ni0.5 P ¥7 B 55 & MEME =18 & 4. XRD 1 SEM 25 K& & B AW BCC
FH, RIEIR IS BN E Nb-Ta ) BCC1 #H, BUmZHZUNE Ni-HETi 1 BCC2 #H. 2 5 s
FE43 508 1230 A1 1311 MPa, TRIRZENN 6.3%F1 3.7%. [AR} TiTaNbHINi0.25 F1 TiTaNbHfNi0.5 7E % i
NIRRT AL h 2224 F1 1582 MPa, Fe KRNARN 47.5%F 21.7%. LA FEGUEIER T ACHESE (¥R B Rz
e, DLEAZBETT SRS 1A Rt .
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C05-45
R REBEXT TiS5531 & H SN RE IR

XE, X[EHE*

TLVRBE TR

KRR HAVERHE B A Ti-5A1-5Mo-5V-3Cr-1Zr (Ti5553 1) & & AT IR A AL B, FIF 14 H 8%(SEM)
HLF H HUR AT (EBSD) X HHZRAT T (XRD) BA S i FEL A (TEM) &5 43 AT IR 7 V0 S A A 23k AT R A .
FAEY],  DCT8h I BlAE I A B2 . HUhr i AR S AR A AL HE 1R 73 0 B | 44.3HV3. 81MPa
1 8.0%. FTLATERIAIN A 8h I, && BB aAEVERE, DMALZUMTER, WAL T Rk,
WNAIET R, (EHE T BRI o AHRFEAS, MTHER o S 2. HAERAIR o M EESEL N TS
I H o AHP35 58 FERRAR,  RIRTRA SRR EERIHISS, $Em a8 & my st AR MARIEE T
GRAIR ™ 1% i 1456 BB DL B s R AR, DT 77 A6 AL g 3 B AR R R A D %

C05-46
B TR R RS SR HRBR K S 2 M RE IR
JUBM . BT ER*. @i, 240
PEAB Tl R 2 5 o A [ 5 B e s =

DL B i o TARER B SO B, BT B 1A AL T 243 8] T A ARSI, BT A
[F) B (R G R A R A AR S ERAL A T Ve e s A, FF4BR T A SR TSR TENLEE . B4 SR R I
BEAIHLE AL RS, ZS RN AHEE H VIS, BT RAHAT o A IR AL, B ET
TR B A DAERAL, B B ) AR R FE A AR, RS R AR A o B m) #L 1R K AR TR 1)
(0001)//TD TSR 3L Jy 2 PR R A B B (0 &% 1) e, B JREEA(0001)/TD F R4y RD TD Hr i 42
JERLHI 25, RD FiAdmt DRSS R 28, 1 TD DASET-IT MR 228 5o . &8 XCEL IR 5
FRAS R BRI RN, SZ TR AN R ] LA S AR T AN A S P g, 8000 7] T-7E PR AR M A A, 9
WE MK ETT RPEY e, S80S ELHR KR 1 = RSB B — 2 B U, R S R R A
T AR R 22 L9 Pk e 2

C05-47
Ti7333 58 2% o HIUHE R R E L
vk, AWML, WHMER, FEEM, 24, B
[iiige |y =

Ti1023. Ti5553 %56 W0Aa B G & O 12 THIE WWLRE RS F R, HAR K1k E 2k
BT A o HPREBREAER B HEANEMNRE, BIRE o MRS BSOS RERA =
1400MPa UL I, {HABMEREE B ABIME R B4 PR K. TR, MiE R R 2 2P L O & B RHT
T 55 P - YA AR B 5 R A 0. T, AP Ti-7333 (Ti-7Mo-3Nb-3Cr-3A1D) Axf %, dEid L]
FUARABEARZE & 072045 B BAR FISRERR R KA, #E— PRI 2 20 o 21, SrHr bt ge
FASTEHLER . G5 SR EW: FLEIH0 0 T f 5 Ti-7333 & & m 2 p ki 25T F 2 dichi K B0 5 A8
BRI R ZE B 4k, HAARE R 2R X IR E A KR ARG AR 3E— DU, S50 B &
Kb KB 2 ol A, A BRI acs FAL S 8L IRALZY owes, ARSI 2 diki i 25 5 /0 4%
M ap AHFURKEE S AAIDUKY o AH, AR E Z5 o LY, B0 R RGERFE . Boh 5 B R AL A1 56 43 Jj1)
4 1360MPa. 1430MPa Al 8%, FILH RIEFH=iREBEEILE. BWREREY, 2% o HHA—T7 AN
HAWSRZ BAER, 2% B RSB ARG SR EERE e, »—rmar 2 EdfEdr
RiAR G, ARHE T KRR TRCKR o MERAEIE, @Sl FE R AR R, TRIEA S & — T EA
—EVE . RSO ASRAL T — MG T 2 ARG GG 2 R A S K, XSEILAR B ARG iR IB UL
Be R &4 B & T2 BA —E B X

16



T EREL R 2 2024 5 i SRR & CO5. mPEREEk & e kL
C05-48

8] BREEUR T3 Tis321 &£ /12 RERAR AT A HIRE
L, MO wH, BB, S, BEE
AEEHTE TR K

NT RS AR B K G S E IR AR, S BUS G 52 2R OK PR 1)1 — J30 ) . A ST Ti-5321
R A B Ak A 4, I AR R T I5 28 IOW AL SR £, BRINHI4S T 5 0.35 wt%lA] B4 T 2 1 Ti-5321-0
SRS . TR REY, EonRB AN TiS321-0 SE&HNEUSAE atP WA X [ VA 5 345 XU 4225
HhZH 2, AR R p)sR UL, i IRGEE . PR AR A 2 733 1060 MPa, 1100MPa, 23.3%.
A IIAUAE & 4 1 B ARGRE B 720 MPa #2754 1019 MPa, [RIRHEMRER T RIFHIEME, &40 R
o5 P AN BB MR DT C AL 350 43 M R F v o P A B-Ti 5 4o A R [RDB AR S BOR AT TEM RS0 5T T Ti-5321-0
GRS AR TEAT N, A RRE I B A RS & 5w IR B e, B AHN I B—o"—a/ IR
WRMAS, BRI EEF, SR<0001>0 FEMAERE o FIIFE<cta>ige, Wi LR & SRR
RFEAME . 245 T 5 SR FH A8 0 2 10 T8 Bt [ s s A0 R F R R0 28 e o ) T K B B i 77 3T 1) JEL R

C05-49
PEFR LA Ti2Cu MHEAHEINSEES
Bkadte !, TAm ', B, BRoomee, GEEMC, BB TRE L, RKBHSCHE 2, JRINEE 3, BXUKK 4
1. K2R
2. PHEBERL A IR BT A
3. H E A AR ] TREAT R 7T B PR A 7
4. THALH B4 mIF AR

TEZ G EAM R, FAHLE] 2 18 ) Zh & Te G 8eE T AT HAHR S AT, SEG &R 1%
. AHIF T Ti-14Cu &4 Ti2Cu FHTE 200 ~ 600 °C G L FEH (I AT ARAL B F125 . FRATT
MEREH], FALBh /1% Lifshitz-Slyozov-Wagner (LSW)ALiiIZ #5211 7 1 9 Bz (TIDC)HL -
TEAKIR(200 ~ 400 °C) F,  LSW HLfi| 3T Ti2Cu MIFHAAT R, HIE o-Ti BARM = E 4 A ES AT H
HUSERRE A AR KA IR . TERGIRE (400 ~ 600 © C)F, TIDC HL#IFES Ti2Cu MHALAT N, KM
fn SO TR AR RS R I EG ST BRI AR S4Bk Ti2Cu AH Y E
it s T A& MR RGEEE . IX I TAE A SR & 4 R HLR SR T — NE AR, AL #in T T
ST R S S A 2 PR AR AR AR

C05-50
Bl I 2K TiS75 & i) Em b ik e RAT R RAT A
UHEAE*, i, RWEE, KU, &8
DAL T R 27 ] 5 A 5 B S =

(a+B)PIFHER & x5 LA 7 B 256 VERE I AE AL 2 R S A B 2 LA, SR [T e 2 S5 FA A 3 T
SURATAE R T B Y RS S RE, ATEHLEE R T2 RE R R — E R A S AR S Y E A
AT T TiST5 44 SUk4y Ti-5.3A1-7.7V-0.25Fe-0.5Si-0.180) [E & I HOd 2 A 2 o A EIHT AT A,
R T A Ehih i Re S A S ORI I T AL . 255K TiS75 & 44 850°C/30min/AC [
AEPE IS, IRAF Sl o A R o AH DL RR AR B AHA B R 21, o, B )2 o AH B B FE 2978 0.35+0.23um,
B AR ELIH 10.5%, Ga M IRGEREE . PrhyssfE W3RN 22 73509 1010MPa. 1110MPa 1 13.0%.
E 4251 850°C/30min/AC+500°C/8h/AC [ VI B FE 5, H AL 2R 2H U AR 250 o A )2 o FHEA
Fehksax pAH, Hodr, 4 o AHPRSERMER S B S A SARIE, 2 o AHSEEE SR, O 0.5440.17um,
B AR B2 Uk, R 3.7%, A4 IR FE B s FE AT RN AR 35 1078MPa. 1170Pa F1 11.8%,
AR, SRR A R A B R . 0 I AR RS B AN R B AR B AR T 2 2k AT RAE K
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Bl, WROIRES T & e AR AR 558l o AIALERE R BT 15, HALBE ALl AR AT, 5540 o A <c>
KAt MI<a>IAr i 1T, AR, <cta>RAHE%2, FREBFLZHZE . NASEEN
Sl o MAAAEVFZ IS, REA PRGN, MRS & et BABAEL RS, AhERD. RE
AL E et 1 = o AHEAT Y, (HE B AR AR TS5 A o A, N ROR AR A

C05-51
WO LR Tioo FiRsk & el B AR THAT AR

P, B, R

PO BRI A BR 53 4E A 7

AW T LA ot PIAH X FLAR K Tio0 5 < HEARGE 2RI A AT N IS o 3 1 FAKE P T 20 4%,
MR 2 IR O A LUFAE, FIF OM, SEM Fl EBSD %5 B RAE MO ZURFE o 8 MRAR T2
REAEAN R B2 T W VRS ATy, A3 2R RHAZL S B IR R ILRC R R o SRR X T —ik
B RE, HAOE KERILERHIE o AR o M, RICVEMMHLSFIE, SEHE HHRRFEA
Bhe 7E 930°CHIA M AEMMBIEIEMZ, 2 821%. X T REIR KA, HAP SR PIE o
MAZEAIR o, RIXGEHLRHIE. £ 960°CHIA A B IEMA, Ny 641%. — IR KIFERDIH
(R EE PERE DL T IR Kl . TN, — BRI BREL S RE 7 A A I AR 412, (A A4 R R
LR PR e AL R R, A i R R T, WP SR A SR, TR ORI
RL, et f 7 EAARIEEh, Mg i fE P REUN L 591, (AR RERBLI B 3 (e = 1M
IR K alee, AR Ca e emandy, i@t e, (OB SRR, AR AL
Z I T A REUNY e, TR AR I A i

C05-52
E/RG s N R SR S S A R TI
FIEHT, BKER 2, JA R 2
1. BRPGRHR
2. WAL B mAT FU b

U Bk & A ShFE ST TSR G PERE, JUHZ M YRR WIEZ T, iR,
MR TR R B U A RR BT RTIE A i oK 1 B b e WIE S R S5 AL AT IR AR I B 2 b o 3 A RE 775
FENFEMTEIIR . 1 A 5% S U ER 5 M RHI B 1 AV B AR 2 — o A SCREAS R B4k
HEP T TR MLGER, AR TIE e SKE S o PIAHER A & LA AR B kG & b gL A
g1 (AL XESAL LR RALD - - pp IR LR S R o Pl 2 R, s Tl
T RGO RN ANREY e h A R, REFAED) B T3k BRI A REUE R, a8 )
T EHAE T RAATIR WO B A ARG Je . AR S ARG e P dr i E S SR SRR, A
S AR AT RIZIEB AR & T A B AR LA B AL . I8 DL BB,
MERR EIRAN BRI Dk & e R A EAT N, st A BRI SR, RSB R S &
SR SC (10 S I8 AR AN AR L i

C05-53
ETMAFER o "5 RAHZEN o HHZRSLIRRE TRIP K& EHFTA
FIRE* H3OH 2 BT 2 A 2
N2
2. JER AT MR K

BTN IFER D RARFHAR BT TRIP/TWIP £k& 4, ETF R SRR B A& & 00A ORI . SR,
REJi R B—o" B KR GIEARZ5H) A KI8T S 80 TRIP/TWIP K& & JE IR IS AR . A7
SRR oo’ AR CEHE/S T, hep) il 4 1 TRIP A Ti-15Nb-5Zr-4Sn-1Fe (& #% Ti-15541)
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G4, MR TEEMNIIER B—o' D AT R &l TR R E LB, HRIEEN &40
N ATER B—o' S KBRS o AR, Kk, @SB TR o RN R D KA
ARAT SIS B v IR B A i B B TRIP Y Ti-15541 &4 . 45 REM, G RiR At i 80/% o AT
HARFIE, TR RME P i AR B (1 RN S 28, 78 TRIP KA &b seBl 7 e RsEE (F T 750 MPa)
S (1) R 4 DT

C05-54
FAEFEXT SLM-NITi & SO 4 SR R AL B AT R IR e
REENN. Xsiske*
PN

NiTi VE N —FP RN RE, SR RUFH R, A feiE N AR E 5. SR, HUbEE
XPIEREEROGIEN (SLMD 4511 NiTi & Gl 83 Ttk (R s e i ANIE 28 o AR AR I SR A JR ik 7 VAR AL T
AR SLM-NIiTi & 442U MAT M. 4558 % M, £ SLM-NiTi &4, FbhE2 R A1 R 5
b, XREFAERF LS E AR E A EAIA R E . FE, SLM-NiTi A&fd#Ubil 5, ARG
TPEREAR R E . X MR S E Ry HAGBs 1B A8 LAGBs, RN HE %S B2 K. 45& b7,
RIVELIEE RE 3900, SRR, SAERE. A, BICHSEEENM, JHEH S
£ GOS<1 [Hgihirf, TEiXEL ki g B2 MRe s R EAAR, (XL 5ok H 28 5 s b, S 80E ™ &
) Rl 1% A R & i i SLM-NATi & 4424t 1 BRS AR .

C05-55
He {450 CMT HEIEH TioAIdV HR . J7%% 5 ik R B2
FRIRSC. BT, fRFE. EHBEHE. L. oy, 225
A B TR

A4 B RO U (CMT) IS M AR & S B A R SRS, &6 T KA G S MAEs, HE2
H TG &RMmIK IR, HRMEZ, EMERETE S RAERWRER, B RE, ARG &K
TR FERUK. AWFFAE CMT HITIEH Ti6AI4V 52 A8 H R R SR I IS F EL B ) He <, 120
MR PR S B i &, IR AR LB He & 8% CMT HIIIEA TiAldV AL, Sy PERe K5 h
TR . fEFF SR RDL, 7 CMT ISR TieAl4V IFEd, B He LL@Idg o, BaM RN B
BEEE; ERMAL PR RIRE B Ak R ST BEE He LG IR K, 5 IR o [ W atp #47,
o KBRS, U RRFEIRES, W73k ARG He SRR AP RIS BT ) b 1)
715 RERE S He LLGIRE N, IGM GG R, smBFEEI R, [FE@EE7E 3.5wt.% Nacl ¥ H (1 AL
SMAAR I, He SMMATT UL EI & TioAl4V fif i hbERe, HARPSLEIN 50%He+50%Ar B f& 1 i
Refp iy, Himih T9iE 3 TioAl4V R .

C05-56
BOGBRBHIEIE o ShESESA AT RHAR S
R
RALR=

DA 1 £ 8 HY Ti-Al-Zr-Mo-Si-Fe RIT o Sk& &0 AN R, R EZIKIZEN T o BE 4 B HAH X
BELRVS AR ORGSR AT I T, SRS S &S (CCT) k. FROFFR AR o AHII AT
ARSI . R AR NI A LS A RARIE, R84 (0.1°C/s~1°C/s) %M T AR
JRHZ, i (5°C/s~20°Cls) kAT T AMITEAL, R (50°C/s) AT NS RIKHL . BEE A KIIEE 1)
FEIN, o MEIE B o R EFERH LN . 7E B—a WA FEH, 00 2 Burgers ¢ 2 HUHR A BEH V4 20
AL, o BARKI RSB R R
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C05-57
WMHIE NITi & & R0EH M RELE
FEUFIN 12, A7
L HREARIAE K2
2. HEE TR

NiTi & HA REF RSB s PEM AN S VEF DI Rr . 8 N TR MR AR
YRS BRT A AR o S B U MR T RS, S EUE S T ZHI4 ) NiTi & S fF LR
PRECTRI B, dnZedd s AARAASE . TR, MRS SORAEUT i3l R 2% T LT TR ) < J A 7 T B 2 25
(DL o A7 4 1, ASHIT AR F i X O AL A i e T 246 NiTi & <8, 4% NiTi 5 & 2K 4 5 NidTi3
GOARDTTEAH IR A3 A7, SERLAEIARL SR MG, AR NidTI3 QR YTEA 5 F AT B A A A
WU, S L AR G — SR K A ERR 2R, S 7n HE SR PRI AR LR, Dyt — 2B R M HI3E NiTi
e A BRI VAR S e i

C05-58
Effect of Heat Treatment on the Mechanical Properties of TA29 High-Temperature Titanium Alloy
Hui Xu, Juan Li*, Jianming Cai, Xu Huang
AECC Beijing Institute of Aeronautical Materials

The microstructural characteristics, tensile and creep properties of TA29 titanium alloy under different heat
treatment temperatures were investigated. The fracture morphologies of tensile specimens were observed using
scanning electron microscope (SEM), and the internal microstructure and dislocation features after creep
deformation were analyzed using transmission electron microscope (TEM). The results indicate that the TA29
alloy exhibits a typical duplex structure under solution heat treatment at 1035°C. With increasing solution heat
treatment temperature, the content of the primary o phase gradually decreases, while the transformed 3 grains and
clusters increase, resulting in higher tensile strength and reduced plasticity. The TA29 alloy demonstrates good
creep performance, with the residual creep strain decreasing from 0.084% at 1035°C to 0.032% at 1080°C. At
room temperature, the TA29 alloy shows cleavage fracture characteristics, and the fracture morphology does not
change significantly with increasing heat treatment temperature, while at high temperatures, it exhibits typical
ductile fracture characteristics. When heat-treated below the phase transformation point, as the primary o phase
decreases, the lamellar o and residual B grains in the transformed P structure increase, which hinders grain
boundary sliding and enhances creep resistance. During the creep deformation of lamellar structure specimens, the
alternating arrangement of lamellar o and residual § phases, with some of the lamellae oriented parallel to the load
direction, reduces the number of grain boundaries subjected to high shear stress, thereby impeding the formation
and growth of creep voids and significantly improving the alloy's creep performance.

C05-59
T 1 RERELJB 4k & S BT A A RERE 5T
R, BAENS ', HoCk 2, HwiA
1 A R B 77220 T
2. EEAE AR K

RAT SRR A A 1R H R e AR R T 34, 52 R SR e ATl R FR4R Bl AT 75 1] T
NRW, RS TERE e RHR S E V) B SERR oK. KGR Lo BE m . AR PR B B AR AR T
BN TR R OGE, JHRAS R d . ml Stk Re e sk & e R A EEM FHE T AL
A T e &SR A R B MR EAETILE, R, S8 E e o SR BRI A SR
P, KR ERE G et #ig; PSS KBRS IEH T ZME, Wk 7 AA e
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Alm B o M m bR 4. RS RERY, 1Z& MR mHE & E(tan ¢ > 0.08). = i ik (00.2 >
1000 MPa). 3551 4E(H1 2 (Sun > 20%)Fl i Il AL (> 2 GPa), RILHWAER 1= S5HEERRLE. &
A G SLIRIE, %A SRR ARG IR SR . T, PR T A &R AR =
FERLH, AmERERL R AR A MR R A T REAL N B8 e 7 A

C05-60
HL T S AP RN Ti-GAL4Y 4 &40 AR I
e
CHEH T RS T 52 A5

AHIF 7T LLEL IR K S FIBOEE XL H14 (SLMD K Ti-6A1-4V &4 NWFFst %, DALk pP kg &
ANFIA 7 ORI & & P on &R HORAR A I 72, 1) F 3 SR AT 3 20 CEBSDD 32 5 FL% 23 (TEMD
PR AL B AR F B, R T Ti-6A1-4V & & 1E A LM RE(EAS R A AR R v (s AR B, 5F
Hisd Bt B A OCE ARREAT T b, s T HNAERR . AR FEH R R T

(1) WFF T BBk N E BAE X 5 458 % SLM Ti-6A1-4V &4 AR RS 3AT A A4 43548 1R 5
SN T K S AR P AR R R AR AR IR B IR L, [ B T SLM Ti-6Al1-4V A & 7 FEUK i A R I 2 2R AR
LB, FBKIPTEJRLE B i A5 S T WA (BN R KN 1), dEi o TR Ed R o 42
KL SE KT, RERERMMIERAHA . BT MEHLSR T RS RS sh MLy e, H
Bk AL SLM Ti-6A1-4V & 4 o i (PR BEPERC & i AR5ESE N~925 MPa, JEMHIRKN~15%). HA4
ER A PA TS SN R H BRI EHFR (~12%). [FIRHFA T K AL B A 1 S5 SR R0 ) 5 VR 2 24
AT ENE, A TR AREENER, e TERMINERSHARE mAREEmER. fERe
IR K (973 K/16 h) HAIE], B AHE SEAIH 024D o SRR . PR, FRoe iR K JE AR AN VR A
LU IRORFE = ) SR IB L 5

(2) BFFE T WAH X VR K A EE ) Ti-6A1-4V A5 & 7E Bk A X AL B R (I 2H S AR 72, il 7 —F
RO 25 AR, BA SRR G SR I H AR 7 19 71 2 PR BE R IR BE < ~1188 MPas T 58 5 : ~1264 MPa;
MR ~13.9%) . FERK IR ey FEL A 285 B B0 5 S DR TR P A R AR, B S KA IR T & &%k
Y BRI R GG B ALK KA R, [F—JR4E B AR Al BR V Je 3R B XA A T A RS,
AR E ALK RS VA5 IR A4 BB HT BRI S 2R o S PRk () ST oW 4 27
AR DL A0 Ti-6A1-4V S & ML, i m 7124

(3) WL T SLM Ti-6Al-4V & & 1ERACBE 25 & sk b A0 38 R A SV RE, )4 18 B 0UAR AR 4
2, P TR SRS UEIRGERRE: ~1118 MPa; $HiThs®E: ~1280 MPa; ZEfH3R: ~11.2%). HkMH
IN#E 1366 K FTLMETE AL W14 o BRECAVE V105 IRPRER Z& A0 A2 y vanili B AH, (EEE PR TR A2 4]
TOEMYEG SR B AHKERE T WX A K TC RIS KR, & Al XI5 AR TT
GREEARIREE (1149 KD EUE V X3 (983 KDy, FI# SeAHAR T A8 b 5 IR AR 5%, 5 3 Ja AR T 4 A
B FARAR 5% [T TE 18 B SR S AR AR TEAT O, [ B T Kb 38 45 6 ra ko A B ER 1SR = 7 1k
REMIMLEE . Pt fEd, & V 0405 IR & XS SR B TR & AL PR 5 AR 4% X S5 288, 3513 2
SR 2% ZHL AR5 T 259 50 1 1) 2 ER AR 4 2326 B0 e o 7 (10 In TR Ak RE ) FNAE (iR

(4) WFFE T HE KA X AL EE X SLM Ti-6A1-4V &4 0K AL/ (Alloy element partitioning, AEP) [¥]
S, AT T AEP X Sy AN v AR MRS AL EE . S5 RIS R AR G AR AR B, R AR A 1173
K A TR BARS &, (R FHE RIS T oe Ry dEmdE 7 SLM Ti-6Al-4V A 411 AEP
AR, KRERE THIRALR R TR RS desh, Blkpid g v 9 BE s BARRE (~60 nm), {H
JEDMEJE B ARA B VIR BEAS BB R R, B3R 1 o0 R BEZE BN AR Sk 2R o Fa Jhk vd ] B 40 |
THVE o Cop) WL, EHRE T HM ot sk, 407050 A0 550 6 e ik b db B AR 230 H 0 5 v
T AL B RE () JE IR E (952 vs.855 MPa). AR AH X AL 2L (Y] SLM Ti-6A1-4V A& A ARG R AR
SIPERUVINEIAR 26 R~F, DRI SR B H s A A 5 RS B (Ret) ARG P2 T JE3 e = A A LA B /0 F4) s AT
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C05-61
Effect of oxygen contents on the fluidity of a newly developed metastable p titanium alloy
Zongyi Zhou*
Beijing University of Technology

Fluidity of Ti-4Mo-3V-4Cr-0.5Fe-3.5A1-xO alloy with different contents of oxygen addition has been studied.
The fluidity of alloy displays obviously improvement with the enhancement of oxygen contents up to 0.6 wt%.
The influence of oxygen on the microstructure and thermophysical parameters is analyzed and discussed. With
increase of the oxygen content, the changes of superheat, solidification interval width, viscosity, and density
exhibit negative effects on the fluidity of alloy melt. However, the refined grains, enhanced crystallization latent
heat, and declined thermal conductivity play positive effects on the evolution of fluidity for alloy melt. And
positive effects dominate the evolution of fluidity. Therefore, the addition of oxygen can improve the fluidity of
Ti-4Mo-3V-4Cr-0.5Fe-3.5Al.

C05-62
B A FENT Ti-6.5A1-3.5Mo-1.5Zr-0.3Si &4 K SR E L ST N mF R
JEfE, Xy, ZERENR, Rk, WA
EVHE TR

Ti-6.5A1-3.5Mo-1.5Zr-0.3Si &4 K HE AR, LEomasE . mbB ol vz S AR IR2E. MRS R
SRR . R AL EE I B AT I N R . SRR B ] R AR T Ok R A B T R . AR
fIE A1 L i AL 3R T JS Ti-6.5A1-3.5Mo-1.5Zr-0.3Si &M Enbi R« dlobiE m) . P45 & T s S ZR A AR AL
. WFREEREW, VIR RVIA ap A, KA os FHPAK B AL, 23 0.04 s A ER S, A as
FHIRN: 2ot 0.06 s B P  ACIR S, ERIRGD IARAENT s RIS TR 4E30 y Al = 2GR BOTAS Sak R 2 4%
B, e AR S A LR R ¢ BOSEINEE B SRR R 2 R . FLIRAN S BT, AR SRR R 4
i BRI T — 8 B SRDED, A SRR N, SRR E I AT 1R RERT T A R
K, P AL R0 0.06 s, AT S AR B2 AL B EE,  BRAR N 340 A0 S NA ). XA AT
MEmRL A PGS A J12EMERE DT TH IR 1 H b AL XS Ti-6.5A1-3.5Mo-1.5Zr-0.3Si A & RIS, Al NER
G4 1R SR A — Pk K

C05-63
ARG & SR MAT A IR
Ti sy 12
L P HRHOR
2. Pt m At s b

AR, AATHCRER AR T & B MRAFE M RE R & 4 NSEliX — HAw, A SCEd B %
P BOEFIEA IR, 1E Ti-Al-V-Fe-Mo & 4@ 315 T KK o MATHOK S 9K o/ AHZH B 2
PAALEI o IX T B A O o Sy IR 540 A = R A 3 FE AT Fe 5 Mo IS5 i 1t o B2 TIRER IR
BRE L IR R A A IR B S JR A IR T (RSS2 Fe F1 Mo) FIBIA1 0 A o X R4 AP KK BRAR T sk )
i), FaR 1A SRR R k. A B B A A SRR B, o (0001) /B (1100 FHif AL
[P B 22 0 /B SRS R R B R R . UhAh, o AR R e S BOL L B A h . BRI 4G
BE—PUESE TR PRI EE R, IR BT AP SR ISR T IR SR
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I3 FRAHERT A HIXE 6 2 R P A AR AR A HERE RO R
w12
1 fRdb K
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2. WAL E B mAT Uk

TEMGMHIE SRR, A HE R FEUR G &S RIE oA EX T TR, 5 IR BE
A2 . AR T 5 RS A1 )3 Ti-6.9A1-6.8Zr-2.3Mo-2.2V-0.7Nb 4 4 Hi Ad 4 i A A% Wr 24 14 G
PIREm . S5 FRW, M Burgers HUR KX RF o #HZ AR AR &, 76 o/’ ST 5 TE AL 1A
U, B AR o FHAL R ROV 2 2R L PR P AT oo A B AH IO 2 ROV 2SR B BE A R B8 . SR, JEP 4 o
FHII ] DL ZE S o sk 8 Hol 2, W E g zh S B B AR ST 4, APRICE &1 iR AL
Wi Ty o A SO M G R & & 455 1 SRS MER TS AT 3 A i 8K & & 7E B AR IRA A 5T b (1) R A 21
R I S .

C05-65
B S5 BE X RT1400 Bk 5 77 4tk R ik BB Atk Y 2
GSUPEEET =l
VG 2 W < SR AP RHIT 5 e A PR 2 )

BRESRAWMmA . MR, SRR R EFN R LG TR, AT HR. AR, ekl
T\ MEAA Bt TR B BRI N IS /). ST, KA S BE VRt 22, 2 s 2 7 FHe) R,
6 M AE Fe A8 L i A0 I A% A AF (R I 2B R DR EE R B B PR BE A A OC I . AR SC X RT1400
(Ti-4.8Al-5.6Mo-3V-1.5Cr-1.6Fe, wt.%) fRysRVAR B AKE b AT [IVA R AL, RIS AEREEXT RT1400
EREr 4 J1oR M BE R T BEVE RS . S5 9L R RT1400 iREELE 480 °CLRIR 4 h JE L& f12p ke, H
PrHisRE N 1612 MPa, TE(E N 43.6 HRC, BEHEAN 0.15 mg, BEHEERECN 0.358. BRI EIR Mo %1,
I 4G B2 DN 480 °CHY, RT1400 £K4A 4 () BEHIHLEI AR E BE, BHSGR SN 500 °CHY 1) B ST o 55 B
TR BE R BE 45 o AR I RIS T LASR R RT1400 2K & 4 HIPTRr o A B v, %45 NIk & B k& &
BEVE AT K B B B 4 1) B FH AT AR A 0 S

C05-66
JRALBTSUIE B ERE SIS KR HARTAAT A
RZCEE Y, ik 2, B!
1L PO
2. o[ g B LA 1T U IR SR

I JE AL TS 1) SO AT 3 EBSDY B AR W T B EH A B Shki, <100> B Ai<111> B 1M1
Ti-5A1-5Mo-5V-1Cr-1Fe (Ti55511 )it FIh AR TEALEE . AR TR, 7 B dnhizK-F b, <100> B dskitHth<111>
B et B B R B R AR EE T, FEAS TR AR Bt e ML 22 2 B B R BBYEIE B, XA e S R
BTG IR, 75 o mRAKCE L, X5 12 FIIAE o B8R D157 R0 BT TRRFE,  REM B 1547
AL AR BRI, 3R A2 R B ARSI . 7E<100> B X35, W14 o AR & AR JE AR
1B, GPREE BRI NYIE o B BAA SRR, 72 RE S AR RS, AR
FIFR AT R B K U AR B . MR, E<111> B X4, #)4E o Afkia T & A e fi<a>Wg 2, 8
I A M LUK AE I RS R RS UG R R A AR .. M, <100> B e RIS, ¥4 o
AR AN 51 AR T 72 R 3G 6 77 2 1 RE I s T In) A ) L R A

Bk
C05-P01
B RS SERERE I I EEE ik
DG 12, HOEE, A2
LA U AE ST AR 7T B
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2. RS R E B A A

S FH v U v BE 5 R URVE T TR R B B 1E 220~400 /s IR KRB T . SR KM iR
HIAF] 260 m/s I, A& IR AR M 380 nvs I, SEANFRAERR. NUE TR
R AL SRR A, BRI EATEAE, DURTRA H RS I 250, AR R B ek
THT PR SR PR AN A (0 B - S A THIRL VT SRR o BRI O, XHA R AR AL P PR R I K, (H R
B I TR BN R R R TR H I, A3 IR RS R, 7E 320 my/s I HEREE ST . MMk
R AR R IR S R, F BACSIRIE Y 260 ~380 mys I, ThHR IR i B2 A AR R
K, G AR, WL RS SR RIEA 2, Wk TR R AT EE .

C05-P02
BT8R B BN AR v 3k T 8 VR B BB AR [ 3842 | YA S
ERA
TR GRYID s Fik

it S RE S AR Tt PR DR A Je , BRORER < TR L0 57 ) 11 B B R 2 b I P - XURR A o AR 17
BRARAFAE 2% 1) S MRS R i, IXREM T AR R B AR OB 7™ E R i Bl S SRR (RS S5 - SR I 46 &
TR A S TZE MR, B RIS B AT AL S iR, SO ge I T2 5R LA, Al DL G
P A 2 ) DL A o P 27255 2 B S 3 T AR 5 1 S TR AR AR 2 R B R &R LA
IFIH] SEM Al EBSD S#BMOM S8 70 ik T 1 AR 1055 Hh AT I AR, SRR SE 1 S0 ] 35 ) S B
S B TR SRS TES B MR ER AR, IR I 1 —Fh G (1 R B A2 1 5
ST R R R S A PR AR A [ R AR AR Y, IR T T AR AL .

C05-P03
RIRILAE § SR B S IHFEAR R HRAMRTT A
RIita, HICE*
AEFUE R K AR R 5 TR B

AN 5 B FH AT Ak B 4 2 M VR B BRI, ELIRAT 4K 4 22 M 000085 48 5 ZUFRBE T (R IRAR 2R,
DRI 7R AR TR I 2 AR R DA R B« TEAR B ARG S DA AR g . RIFIEENE. AWAEAE. RN
TR S, BN NEE i RO RAK B &M . ARBFFF, SEIUHAMAFEA &R MR B L&
4, B Ti-5321 #1 Ti-38Nb-0.80 1E AL KL, KA F 221, A RR 24 %% T ZE SR RAb
T, SPl#242 0.5~1 mm 5% Ti-5321 F1 Ti-38Nb-0.80 224 1145, @idiafi s 7 B Mss. B iy s
Tt B AR E T RN T 2 M AL T tERe, RGO T MM T 228 5444
P ABTEHLEI DA PERE IR 2R N A LR AR W e FH A3 i 5 AR B AR 4 22 68 1A A 7 N7 FH S AL 38 11 |
7% 8.

C05-P04
Ti-55511 &N ISR F HARLEWET
X, e, RHC
TN

FEATAER, BYeXt Ti-55511 Sk a@#tAT 7R AR RN SRS, /G 7 AR BRI R
A, fEBIER b, FAOTSZS AL B ARES S S H 4 (CDRX) MARELSEN 455 (DDRX)
FEA R LR EhAS A5 (DRXD ML BLRRHIEBEAT TR, IRt BT iz R iy e A AR R . 45
REW], (E¥A DRX e, BEEARIGREELRIIE, Hal iRyt feftimdt. sy s s e X 8iu,
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NRARKR, BARXRE B IR . HARYE 45 SALEIK A, DDRX EER AL F AL, i CDRX
abL N AE BT DI WAL . R, RAEZ RS 2B o M. o LS8 Bk SO AR S AR RFE, By
WASARAHED o ATEAZ K KAR S

B, A SAR AL BEAE b, 32D AT T XU X FE X R L], 2 SN g e = R
RAFRER o M0 A LB TP Rgsatl . HRASURMESS REoR, BT AN )04, 124
Frim ST T B RR L RT A o e o S B JEARAE FRE5 S IX ROBE EE G M Ak S B0h Burgers 7 AHSG
o MAE AR FE 45 W R IR R P 45 A XORN 58 2 B e i CRR ) i obE 78, o AR B AR I Pitsch-Schrader
PAHTRZR o BRICELAR, IR RB IR o B AR XS I T o/B FR1, JFIA o M ERAE K
LB XU X AL IR TR B 3G N, X EEGRF Al Bl b, SRR L T o MR 22

C05-P05
RACHEXT TB18 Bk & SR A LN AR IR
DR, BRHDR*
pllbN2

I ARG B A B e DA HURF A sy LU 9 B . DRIRAEALANIE 53 A i JE bk 2L 45 )32 P T s R AT
HARMENAT . XS SR U 5 S SR, (H R 5 AR LR RIE M A . N 7 IR B 5R EANREE 2
() P i P, X5 B IO 46 4 ] LI I A B R AT IR 5 . TB18 & — M TP R IO IEASES B
BEe, UHRZERAERIMEY, R PR . ACRGUHITT 7R TBIS & &Ml
ML S22 VERERIREN o X B S BEAT 17 AN [ IR 18] 0 [ 3 A BENTAN [R] B T8 PR IR 28GR, %A R P 5 PR AR
ARHAT TR ROREE 73 Hre BEFUEE AR, B diokL i R Bl ] i AR BN [B) (A T G K. b, 1
B IR NS S BOE KA o UKL, RERAE 530°CAL, o AHIIHT B AR, R\HIEIZRE TH o
AR R R Sl o, I EVER A, B AURRCTIER, DRIUESEPERRAR, (B o R
RN MR, B I R 2 fe i LR, R B PR o SRE S o Sk RST Z IR R AT &
BR-IMAF R AR, MAE FEE AT 5 L T A AT %

C05-P06
AT R FT VA P TS AL TC4 SRLAE % R OB
BT
=

HL P O XA EBSM )2 H AT A s e I F Bz —, HAERERA 5ESRTEFAEY
ISERSE o SRTTAN R 7 A SR 7722t BEAN Rl . KA EBSM il 7 XY M5 Z [ TC4 &4, WA T
T BE B A B ) BT 6 AR W0 A 2R 3 A A 2E I BE I S2 R . FE 800°Cx4h . 900°Cx2h+540°Cx4h .
950°Cx4h+540°Cx4h [JHIE T, RMHANRIMEHRLE S/ DEFEHL, HEEREN S, o FEKR
WK, HIPEMEReEREUN. I HE B 5 3 980°Cx4h+540°Cx4h. 1000°Cx4h+540°Cx4h, i Hz1T
B A i, WAAHLURAERA, HIKREFICAS, BHEERMK. ST XY 15 Z MEHRT TC4 A4,
1000°Cx4h+540°Cx4h fill BZ N I /1232 e RE 22 e de /D o A U AR BRIR R UTARAS TC4 T2, T BRANE]
FTER 7 1l sz A B B S

C05-P07
Combination of multiple strengthening mechanisms facilitates excellent strength-ductility balance in
metastable f titanium alloy
Haoran Lu, Shuzhi Zhang, Xinyu Zhang, Riping Liu*
Yanshan University
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It is difficult to achieve excellent strength-ductility equilibrium in metastable B titanium alloys with only a

single deformation mechanism. Grain refinement can effectively improve the yield strength of metastable P
titanium alloys on the premise of maintaining high plasticity and high work hardening rate. So, in this
work,combined with solid solution strengthening, fine grain strengthening, and dispersion strengthening,
metastable B-type Ti-4V-2Mo-2Fe alloys achieve an excellent strength-ductility balance, including a high yield
strength of 844 MPa, ultra-high ductility of 35.6% and a peak work hardening rate of over 2 GPa. This work
contributes a new member to high performance metastable 3 titanium alloys.

kR RIC

C05-PO01
Influence of aging on the evolution of micro-nano structure and mechanical properties for high
temperature titanium alloy
Xiaozhao Ma*!, Ziyong Chen?
1. AVIC Manufacture Technology Institute (MTI)
2. Beijing University of Technology

Aging duration of heat treatments are used to optimize the microstructure and promote the mechanical
properties of Ti-7Al-2.5Sn-6Zr-0.5Mo0-0.25Si-1Nb-1W-0.1Er. Evolution of microstructures, mechanical
properties and precipitated Ti3Al phase after heat treatments are are carefully investigated in current study.
Corresponding strengthening mechanism are also revealed. For alloys after heat treatments, with the prolongation
of aging duration, variations of contents of primary o phase and transformed [ phase is not obvious. For alloys
after air cooling, average widths of o lamellas gradually increase with the increasing aging duration. For
water-quenched alloy, criss-crossed o lamellas with significantly reduced width of 221 nm precipitate inside P
grains. And the aspect ratio of o lamellas is significantly decreased. At room temperature, yielding and ultimate
tensile strengths of as-heat treated alloy increase comparing with as-forged alloy. With the prolongation of aging
time, strengths do not show obvious change, while elongations continue to decrease. At 650°C, yielding and
ultimate tensile strengths of air-cooled alloys increase with the prolonged aging times, simultaneously and
continuously. The 650°C elongations increase first, and then decrease. For WC-4, both the yielding and ultimate
tensile strengths at room temperature and high temperature increase significantly comparing with other alloys.
And 15.9% high temperature elongation is still maintained. The existence of Ti3Al phase phase is in the form of
clusters with many tiny Ti3Al phase particles inside of them. Size of Ti3Al phase clusters increases significantly

after heat treatments, and it gradually increases with the increasing aging time.

C05-PO02
AT T ZXT Ti2AIND &SR AN E LT 1% R
b, FilEhd, TE, TrF, B, TEK%
b & @it 7T b

ASLLL Ti-22A1-24.5Nb-0.5Mo & & A 70 &, I RAETE 7T 1 BV 8T 20 MR 2 5
JIVERERIREA, AR TAFIEE . BT 2 N B B LA R A K o Fy e RE R R b .
REERRY, SITEBE+BAE)E, FRCT DI o2 Fiki. —RBZIR O A V&R O AN ERIRL
ARG FFMEEFRE NSRS, WSO FER AT R ERIR O A R B, XA KERR O
FAAAE R HNE] TR R R A A iz sh, R T P E e, B9 7hr i aRth s, Mimidsem 7 &
S ERM SRR, MINE SEOBMEMREC. P, 32 s 808 nr i = EHIR O AR 2 H LR 3%
o, dEmits T =R ER .
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C05-PO03
Research on Optimization of Stress Relief Annealing Process and Micro-mechanism Analysis for
High-Temperature Titanium Alloy Welded Components
Jianming Cai!, Juan Li*!, Yuanwei Zhang?, Anqin Zhang?, Qingyun Xiao?
1. AECC Beijing Institute of Aeronautical Materials
2. AECC Guizhou Liyang Aero-Engine Co., Ltd.
3. AECC Guiyang Engine Design Research Institute

In response to the practical engineering requirements of stress relief annealing for high-temperature titanium
alloy electron beam welded drum components, the effects of annealing at different temperatures on tensile
strength and impact toughness of alloy at room temperature were studied. The fracture morphology and
microstructure were characterized using scanning electron microscopy (SEM) and transmission electron
microscopy (TEM), and the micro-mechanical behavior mechanisms were analyzed. The results showed that the
mechanical properties of TC25 titanium alloy discs were not significantly affected by low-temperature annealing
at 600 ‘C. However, after high-temperature annealing at 900 °C, the tensile strength, plasticity, and impact
toughness were significantly reduced. The reason was that during high-temperature annealing, the transformed f
structure underwent significant changes, lamellar a phase coarsened and showed a tendency to spheroidize. The o
and P phases regained equilibrium, and the residual B phase tended to stabilize, resulting in a transition of tensile
and impact fracture characteristics from ductile dimple fracture to brittle intergranular cleavage fracture. For TC25
titanium alloy welded drum components used in aircraft engines, it is advisable to use a low-temperature stress
relief annealing process after welding to maintain the inherent mechanical properties. Avoid using
high-temperature stress relief annealing above the recrystallization temperature.

C05-PO04
T B-Ti-1023 B &R LI ST A KRR RBUBHER 5
ETEH2, FHE2 KER, ER
1 ek
2. PEdb LR

Az B-Ti-10V-2Fe-3A1 (B-Ti-1023) &< fFumm ik & & i i< aeik TR, HE IR 2 Sul4h
T F R J7 15 5 B K A& A A2 (Stress-induced martensite transformation, SIMT) Al 4% JE % § 5 [K 4K 22 &
(Deformation-induced martensite twinning, DIMT )3 534 584 1] 4 FL e B S0 AN R ZE M, 7R 25 i R AIAL
Pl 1 55 B RIS 2 TR . DRI, BIFAT B-Ti-1023 A& /EAR TR T SIMT/DIMT i 51 2 f oMl 41 24
A CL BT A8 R A (10 14 R T8 A8 S5 12 U i e R e . AR SR FH 207 MR AH X H R (Digital image
correlation, DIC) SN 18 B AN [F] B AR 3 28 T W AR 73 A7 S Jmy 3 7 AR AR MU, A 98 8028 73 A B AR 3 AT 9 S HL R
AR R GURNE; SR EBSD HAR TRV T 5 RO AL 2RI AL 22 o By PR/ IR 2R it T8 A I 72 s SR
SEM AWM EE AR DTSR oIS H BL R S5 18 (1) BAR S I AL T3 20 434 1al B35 20 0 A7 i
A, BRI T RIAREILR, AN AR R A R, BN A AR A S I R R (2)
IS - 187 i e 5 30 HH 5 00U Je MR I G, R 3L b A S A T 2R R S, RVER R A 3 8 A DA A B g ) B AR
itk (3) PEERAREFEIEC, o GRATEEEFEGN, SR RSTHE4, KAM M GNDs 318 23
HOR, EEH SIMT & &E38 A B T2 T AR B AL R %55 B2 R, AR T 2 T HLH RS 1EH: (4)
Wr TS R R, )R M R R GG . RN AR R AR T ] LA AR B R ISR, R 2 I
B ) 2R ) = ) 2R, WIS AR B KOR, B DAIME BT R AE AR, T v AR T R SR I H B )
i 12 BT R RRAIE
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KRR —FhE Al S8 (Al24E 11, Mo 245 0.64) ) Ti-Al-Zr-Nb-Mo-Si 25k & 475/ 7] 1 [ 15 i
fE (1000°C. 1070°C) KAFIAE AT (A KA FEER UG FE AU =R iR (550°C,
600°C) Jii#itRe. SRR, AR %G &0 1 E R A K, HA AT i 5. 1070°C
B KA G, a1 Eee R, =IERT, PR 1185 MPa, JEARIESE 1178 MPa, Wi i 16.5%:
550°CHi T, PLhrakfE 802 MPa, i R5ESE 676 MPa, WiZL 4L 28%; 600°C i T, Fiiism % 746 MPa,
JEARSEEE 610 MPa, Wi B3R 30%. 5 A Ti60. IMIS34 & iRtk & &Mtt, Z&EEER LR T
IR e RE, B ROV B SRR & &1 T .

C05-PO0O6
Effects of Cyclic Oxidation on the Microstructure and Mechanical Properties of Ti2AINDb Alloys
Hongze Zhao, Xiong Ma*, Xiaoqgiang Shi, Xiaobo Liang, Jianwei Zhang
VEALA t JEm AT e b

The Ti2AIND alloys developed on Ti-Al series of intermetallic compounds, which have great potentials in
aerospace applications because of their attractive performance at high temperature including high specific strength
and stiffness, excellent oxidation and creep resistance. The Ti-22A1-25Nb (at.%) alloy was studied in this article,
which belong to Ti2AINb intermetallic compound. Specimens of Ti-22A1-25Nb (at.%) alloy were subjected to
cyclic oxidation tests within the temperature range of 600°C~700°C to investigate both the alloy's cyclic oxidation
resistance and the ensuing impact on its mechanical properties. Following high-temperature cyclic oxidation, the
alloy exhibited minimal variations in tensile strength while experiencing a significant decline in elongation. The
microstructure kept stable during cyclic oxidation tests. The formation of a brittle surface layer during the cyclic
oxidation process was identified as the primary factor contributing to the reduction in elongation. These results
suggest that the Ti-22A1-25Nb alloy possesses robust cyclic oxidation resistance, particularly in terms of
load-bearing capacity.

C05-PO07
WEFETZN TC6 FHEM St R I g BEmiT IR
ZERHR*, SKRAT, EEME, KL, FEW, #ERE, MR
PHALH ts Jm At e b

AR VAINBREREARER . TR A SRR S8 R 5ok, I B H AR IUS & (VAR 4% T 3t 2% TC6
Ha8EE (Ti-6A1-1.5Cr-2.5Mo-0.5Fe-0.3S1), W5t T ARl AR HL 00 R0 SRRl 0T & S 85 55 Lo ¥ S VE I
AR sEm o 25 3R B, W o A& &R ERE RN 10A/20s B & S5 5 B AR 2 3 &),
Cr JGERTEHN 1.39~1.44wt.%, FHEeHZIFTE B BE2Az; &R TN ERE, Rl 10A/20s B 45
BERAIEANECR, Cr TRICHEN 1.32~1.48wt.%. H5E T AF/ER Cr s M Fe ok 71 AL LRI B Bt 5K
o A 7= R RSB A B R A R L2 R A 38 5], T B BRI TC6 #545E -
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