TERRERFR

The Chinese Journal of Nonferrous Metals

2021 4 12
December 2021

HEI3EE 12H
Volume 31 Number 12

DOI: 10.11817/j.ysxb.1004.0609.2021-36652
A%, Ti-Nb-Zr-O =38 4K E £/
RZNET I S RE

IAM, T4, & %, R
(FEBRACE IS MR AR A ST R E S e %, Jb 100095)

8 E: Ll Ti-35Nb-2Zr-0.30(Ti3523) A FEX 5, WHFE 1 ¥ FLAR TR e UL RE (s ma LA, 23
Br 7 LIRS TN S5 REW] . R R, eI {332} (113) FAERIE. NAJFER S KA o H2Z.
TERARTE =AU . AR TR RN 42.3%I), L35 A S IRPRAHAR , A (110) 2R i (AR ok e 2 B2 4
2 IIRAHRES K S BOL S M RIS, BER Ti3523 &R PERR (N 54 GPa. JEARGEZ Y 875 MPa. Hifi
SRFEATIA 1013 MPa, SEHL 18— Pkl i EEAVIR SR MRS A LA, 7 20 2 i il Al AL AT
AT A R A R M RE R AT R R

R EEER G s PRUERE, SRR, SRR

XEHRS: 1004-0609(2021)-12-3544-08 FESEES: TG146.2 XERFRRRD: A

SN : THEM, TE2, & B, 2 A4l Ti-Nb-Zr-O @itk & 4 A GUEAS R 22 Re 0], P EE
B4 JE ), 2021, 31(12): 3544-3551. DOL: 10.11817/j.ysxb.1004.0609.2021-36652

WANG Chun-yang, WANG Yu-hui, LI Ye, et al. Microstructure evolution and mechanical properties of cold rolled
Ti-Nb-Zr-O high elastic titanium alloy[J]. The Chinese Journal of Nonferrous Metals, 2021, 31(12): 3544-3551.

DOI: 10.11817/j.ysxb.1004.0609.2021-36652

ERBAR G <o R 35 FEAIG S BUBRBE . PR RAIC
TR PRI SR SR S TR REAE T2
SUSAFEN VT RAL, I RBLEER. HLE SRR
etk REMHLEIH Ay AL PSRN, 2
HAEEE D N ER IR G & iRtk a e, R
R e MERKE S, REESMEZILK
RIS, IR, BEAE B AL AT A
WA R A AN R R, s ABOx vy P RE A
FHERHZOR Rl s, ARG < RN A4
BB AN RE T 2 T 2 Ot e RE L A R
R, BT O A R B < T DA AL T 2 k)
e PERESRAPERD B K o

FeEM R ATULR R IR 00, S 5EPERE
B E KA oo o EGRIIMEREO)RE R R REDT;
PRI AR G R, SRR R A, AR e
AT, fE RO B AR AR R H AT — AR T

i HEA: 2020-11-03; 1&iTHHEA: 2021-03-12

PRSI AR . B AR AT G B
A& BRI vEfisE, AL,
Ti-35Nb-2Ta-3Zr, #HERIELN 52 GPa, Ji sk
A 311 MPal'; i B i 2= 48 S H ¥ TB #2571 15
SRR G S HBEZ R, HEMREEWRE, W
Ti-10V-2Fe-3Al (TB6) 1) R 1150 MPa, 1fi
Hpp A 224 108 GPa; Ti-3A1-8V-6Cr-4Mo-4Zr
(TBY) FIJE AR HEE X 1300~1450 MPa, ki
%19 104 GPal'™,

2003 4, HAFEHPRBFGEAA “d-fr
WM N RTFIREE” R T — A R
RN Z YRR A &G R &R, KBRS A
Ti-23Nb-0.7Ta-2Zr-1.20. Z & &L A5 E A
3| 7B BE (40 GPa), BE TR (>1000
MPa)!'3, B Ji5 [ Y T i i P A o s R
ST AR, andb st HioR R X i &)

BEEE: THM, TR, 1 #BiE: 13811635067; E-mail: chunyang 2008@163.com



314 12

THEM, %: A4 Ti-Nb-Zr-O =i EEk & &N H SO BT ) # 6 3545

F & T Ti-Nb-Mo-Sn F 1 MG AR & = s BEER &
& G R G S S-S FLUR R IR A I R0R K
AEFEIRAF T AR R SRR TR ), AH i R R — K
KT 850 MPa.

AL R T BRI “d-HL 7 B 7 A
O EFIREE” Wit 1 — PR ASE & v o R R i
KA 4 Ti-35Nb-2Zr-0.30(Ti3523)1), i@t & # K) T
2] DLSC I o AR LR A WL A .
e, A SCAEF L Ti-35Nb-2Zr-0.30(Ti3523) A 58 %
B WEFA LA T 20 4 1 A SURI 1 B 1 5 e R
B, T IR LS, e T e (Rt
Bt Ti3523 Ga s tEhl & L ESH Nl & mtE
REH A S PRt T IR .

1 I

ARSI BT IR ARG 4RAR . Nb R, 40 Zr
A TiO2, K 3 IRELZS B RS 46 Ak 22 1oy (R
BHON Ti-34.6%Nb-1.87%Zr-0.36%0 K] 350 kg
R G S EE ST IR VHBOE VAEL, )4 HE 98 200 mm
J& 4.5 mm WIRRAT; BRI 850 “C ¥ 30 min J5
KV, R DYEE P SELH LB TR 5L, SRAGAFLR .
AL B LWL R E AR 350 mm, TAEMRER
> 170 mm, 5T 55 9 500 mm, F: KR N 2000 kN
FIH ISM—7001F 24434 LA XS ¥ 5 1) RD-ND [ i
17 EBSD WAL 541, HiPK 03 um, FKH
XRD #ATYIMH T, hifl B 1 fos, FIH
MTS810—15 5 fr] A A i B8 AL v A M R

1.6/
D 2-d 10

: O
Y

32

RD 40 [
4 [ 48 S a0

166

1 ffik Rl

Fig. 1 Schematic diagram of tensile specimen (Unit: mm)
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Fig. 2 Microstructure of hot rolled Ti3523 sheet after
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Fig. 3 EBSD mappings of cold rolled Ti3523 sheet under different cold rolling reductions: (@) 16.7%; (b) 28.6%; (c)
42.3%; (d) 52.4%; (e) 76.9%; (f) 88.1%
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Fig. 5 ODF diagrams of Ti3523 cold rolled sheet at ¢»=45° and different cold rolling reductions: (a) Solid-solution state;

(b) 16.7%; (c) 28.6%; (d) 42.3%; (e) 76.9%; (f) 88.1%
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Fig. 8 Mechanical properties of Ti3523 alloy under
different cold rolling deformations: (a) Strength and

elongation; (b) Elastic modulus £ and 602/E
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Fig. 9 IPF mappings of cold rolled Ti3523 sheet with
88.1% cold rolling reduction
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Microstructure evolution and mechanical properties of
cold rolled Ti-Nb-Zr-O high elastic titanium alloy

WANG Chun-yang, WANG Yu-hui, LI Ye, ZHANG Wang-feng

(Aviation Key Laboratory of Science and Technology on Advanced Titanium Alloy,
AECC Beijing Institute of Aeronautical Materials, Beijing 100095, China)

Abstract: The effects of cold rolling deformation on the microstructure and properties of Ti-35Nb-2Zr-0.30

(Ti3523) titanium alloy were studied, and the plastic deformation mechanism was analyzed. The results show that
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there are three deformation mechanisms during the cold rolling process: {332} (113) twining, stress-induced
martensitic a” transformation and slipping. The stress-induced martensitic transformation, the appearance of (110)
texture and the more “looser” structure due to high crystal defect density lead to the lowest elastic modulus at the
deformation of 42.3%. At this time, the elastic modulus of Ti3523 alloy is only 54 GPA, and the yield strength and
tensile strength of Ti3523 alloy can reach 875 MPa and 1013 MPa, respectively. High strength and low elastic
modulus were well coordinated in the single material Ti3523, which was expected to meet the requirements of high
performance elastic materials for hypersonic, variable wing aircraft and other new aviation equipment.
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