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Abstract: Titanium alloy appears as a mid-twentieth century, and developed new structural materials, because of its ex-
cellent corrosion resistance, high specific strength and non-magnetic and a series of unique advantages, such as high-end
in the aerospace industry access to a wide range of applications, the current structure of the airframe bulkheads, beams,
landing gear and the aircraft engine compressor tray, roulette, blades and other parts of extensive use of titanium bearing
materials. 60s in the last century, the United States, Britain, the former Soviet Union and other industrialized countries
has been in the manufacture of aircraft and aero-engine heavy use of titanium material. Titanium alloy material of the ap-
plication in the aviation industry started late 80’s until the last century, one after another in the manufacture of aircraft and
aircraft engines use a small amount of titanium alloy materials, but the 21st century, China% aviation industry application
level of a large titanium alloy Rate increase, this article in China has entered the industrial production of and access to en-
gineering applications in the aviation industry formulation of deformation of titanium alloy materials.

Key words: titanium alloy; aviation; aeroplane; temperature

K, DRI S R R A R AU S R 1 ) S K i A
PRCBR A B HAT US| HUB PR gr | T R it A
—ZRINRIM R, REGHEAT A AT I T ROE | S 4%

1T 81 &
PR B2 5 TR B OB A R (9 H 2O, s
FORHU A T RERE 7 5 TR doe A D vk O WIS i I

JERFEAT A S BRI FUR R RN R 22— s
72 ity BT AN 3 P SE EPEAR AR BE b O T2 AR

Wi HEEA: 2011 -06 - 10
E—EE: WA, B, 1981 4, TR

BN T, 50 Z4FK, Mtz BHIFANAE ™ & i 5 Bk
SIHE)T NI A R AR . FLE B AR AD 50 AR AR
W, AL LR T 0 Ml 2k ) i S LS B
Pt PLREE. WUE AR SE 2 DA RIS F. Biital
60 AEAUTT IR, BRG B7E WAL LA R HTE A 9 K BK )



5 8 1]

SRR KM=

S AN R 41

PRAE | DRAE LB LM, TR K S HLE LA
SRR R AR A 4 0 S EAE it 70 AR
FIRSFALE, B 4 i) FH e © 20 2k 3 45 g 4 14 Y
Z—7T. HHI, SkE&BCaREBN BT Tkt
HA R T A RER A mATAR,  H RS T RBLAY e
PEREIE LUBKA 42 A9 T B R 3 o

1978 AEAE I 50 R M E PR TR 2SR, 3K
R S ]I A B A G Sl X T e W S i /A i 1)
) ot Tl A A 2 R 1A S R L B K 4
AR AT 7O — A A B TR i
PR D5 B R B S T IE B 25 1 B 2,
HHIEHHE TRETHAFAN 6 A K KED Y
A3 AU KB LT L T A E R A Rl BR O
H G R T A0 BB T L K (] B G A WF T B A
fio W RRBELEE], REMZHF AN LA HIEAR
FUBK A AU A Tl v A B 2R B DA R FAT [ i ==
FHOBHS P 7 Rk I K 22 0 . 2 i FATT I A 23 ol
FEAFEHLF Y J6 KHLA WP6 fiias & ahHl, BG4
T AL L zs RSl rb i AR LT % . i
S EREZITZE ., HEPLEM =LA, 2R
PR 480 T T SRR T ) S B AR LA R g o Bk
G A S HORARE DU bR 3 A A Tl Bk A A
J IR A S 3 AL A T AR R R L R
HWRAMET, REFGEWIEMEMN) . XA O£

x1 REMEREE

JE AN T A BT R T Tl BB AR A A R A 7, i
2 Tl 621 fir . 148 |, 3007 | NI R T 8k &
SRR A 7=, HoA A 148 ) F 1984 4FE K H
W wI RS BE AR 7= T B747 KL KA TC4 4k
BB AR, 1985 9% ) Bl b AL by I SRR
AN . bhZe 80 4EAX, FRE WP13 4548 & 3l
PAR N 3 I N ol B = A R v A L S N W 2
4, TR J7 . J8 SE R RAHLIF LA A TC4 . TB5 . TB6
S AT, B 90 AL E A B TR E T —
PRI LS R BRI SR 3 AR L R A2 7, K G 4
FEFR I U2 Toll i AT ) TPk & e, il an L J11
FINCHUHER RS R 1 18% 2247 . FEX TR
TIENAAS TR 2, B T REM S8 E 4
FObRUE, IEEZRRE . ias TR . B R,
RIS hRE . AARiESE

ARSCLES GB/T 3620. 1 — 2007 4k J2 4k 4 4 i 2
B 053 ) . GB/T 2965 - 2007 £k S Bk & 4 #5844 ) . GIB
2218 - 1994 fiii 25 FIEk B ER & & et FL R EE ) . GIB
2744 A - 2007 firi 25 AR SR & S R E) « 11 - CL -
045C{TALS BRA A A ) (it 28 MR T W) 45 SR B¢
BE, O BRI EUES Tl A E 2 AT ARG b Rt i
FITICRA2E, JERILSr . R UIESL . i R R AT
THRIENG ., £ 1IN TIRENZ H R EAERKE &6
B, IR RO RE TR
ERKE S

Table 1 Deformation Titanium Alloys of China Aviation Industry
NO. Trademark Chemical Composition Invented Country Type Work Temperature/C R,, Level/MPa
1 TA7 Ti-5Al1-2. 5Sn USSR a 500 =785
2 TAI3 Ti-2. 5Cu UK « 350 =610
3 TC1 Ti-2Al-1. 5Mn USSR Near a 350 =590
4 TC2 Ti4Al-1. 5Mn USSR Near a 350 =685
5 TA11 Ti-8 Al-1Mo-1V Us Near a 500 =895
6 TA12 Ti-5. 5A1-4Sn-2Zr-1 Mo-1Nb-0. 25Si UK Near a 550 =980
7 TALS Ti-6. 5A1-27Zr-1Mo-1V USSR Near a 500 =930
8 TAI8 Ti-3A1-2. 5V us Near a 320 =620
9 TA19 Ti-6 Al-2Sn4Zr-2Mo Us Near o 500 =930
10 TC4 Ti-6Al4V us a+f 400 =895
11 TC6 Ti-6 Al-2. 5Mo-1. 5Cr-0. 5Fe-0. 3Si USSR a+p 450 =980
12 TC11 Ti-6. 5A1-3. 5Mo - 1. 5Zr-0. 3Si USSR a+B 500 =1 030
13 TC16 Ti-3Al-5Mo4. 5V USSR a+f 350 =1 030
14 TC17 Ti-5A1-28n-2Zr4Mo4Cr us a+f 430 =1 120
15 TC18 Ti-5A1-5Mo-5V-1Cr-1Fe USSR a+f 400 =1 080
16 TC21 Ti-6Al-2Mo-1. 5Cr-2Zr-2Sn-2Nb CHINA a+f 450 =1 100
17 TC25 Ti-6. 5A1-2Mo-1Zr-1Sn-1 W-0. 2Si USSR a+p 550 =980
18 TB3 Ti-10Mo-8V-1Fe-3. 5Al CHINA B 300 =1 100
19 TB6 Ti-10V-2Fe-3Al UsS Near B 320 =1 105
20 TB8 Ti-15Mo-2. 7Nb-3 Al-0. 2Si Us B 500 =1 250
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I fEm G e, moREER B BG4, M M-S BT22,
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BIRS W IRPUEACTERE, T HIE IR R )
BILES P PR 5 & S BLER A4 5 T AR TR A8 M 55, 38 v FAE
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AR BB ERE, B AL 35 23R4S R = i
SREE. B RVEKS A TAE AR  BoA L 1012 B
PERE, FLILAERE S I R4 FARZS TR vl R AR = i R
JIT ARtk 7 FH T 8 it 0 25 A R b A 1 A 7 i i, 51
AR Cuzs R0 9 FH 1 3 23 b o R 1 B 7Y
A4 B2 TB2, TB3, X WP B AUk & 4 2L H
T 1 100 MPa s e il 3 o Bl 6 0 25 0 K Tl
IR R, BT — AR o R SR 5 B K OF- 3k 1300
MPa 2% LA |, FrRABFSE A% J 1 300 MPa 4% L (1) B 7l
BRG SR B T2 B 3R E AR TR AR A B
MEZ A XTI T BUE GRS 1 300 MPa 2% %
R B TR 4, FRE H AT T o AR A AT
M, ESNE RN R, B21S Bk A A B LR 1Y I L
TEERE MR BB YE, P PG nT AR AR S AR .

BE, TR FIIT R 1 5 L SR [ TB8 & iR 22 1Y
W A BB T A, H BT E 0 4™ i T R,
=1300 MPa, A=8 % f) TB8 k& 8 2241 SIE L 1 42
ERMINTTZ, FHFERAEN S HUIAREE AT
H TS ORI A e R A S AR, B TS

Bk
3 & i&

AT B 0 2 ol i AR T R b1 R 90% L |
Je it ETREE . RS Tl Rk E %, W HRZE0ETE
it 23 A S HLE CHLE (7] PO M B | B i ik 7 v
BB HEAT I EAR, FRIEAR 22 4R ] 5 0 A L i 42
80 AFARE AW T & TIRZ A EM B BL & 4,
ELER g bt Jit R OR 2 BOR HEAT TARAL N, de AR S
EAT TZo B, BATEZKREG €Tk 55 K T5
[ 57 TP 2E W — R A e, PR & 2 T T
FENLHT, FAESCIBEA BT A .
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