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Precipitation Behavior and Phase Transition Kinetics of TB1S Titanium Alloy

during Isothermal Aging
Xin Zhouyuan', Xu Yong', Hu Shengshuang®, Chen Leping', Zhu Lin*
(1.School of Aeronautical Manufacturing Engineering, Nanchang Hangkong University;
2.Avic Xi’an Aircraft Industry Group Co., Ltd.)

Abstract: The secondary o phase transition and kinetics of TB15 titanium alloy treated with different aging tem-
peratures were investigated. The results indicate that TB15 titanium alloy is composed of 8 phase after solid solu-
tion through 8 phase zone. After treatments with different aging temperature and aging time, the fraction of «
phase is gradually increased with the extension of aging time, and the morphology is transformed from dot to the
needle and plate strip, which are interwoven into a “V” font configurations. After long-time aging, partial « phase
are locally rich integrated into thick strip. With the aging temperature increase, the fraction of ¢ phase is in-
creased firstly and then decreased, with the average size increasing gradually. The a-phase transition process can
be divided into three stages, which are nucleation incubation period, rapid precipitation period and stable period.
The aging response is the fastest and hardness increment is the greatest, which reaches 124 HV, during the rapid
precipitation phase aged at 530 C for 30~60 min. The JMAK equation for isothermal phase transition kinetics of
TBI15 titanium alloy at different aging temperatures was established, and the time-temperature-transition diagram
(TTT diagram) of the alloy was plotted according to the results. The “nose temperature” of the alloy is close to
540 C, and it takes about 15 min from aging to precipitation of a phase. The fraction of « phase reaches the maxi-
mum value after aging for 90 min.
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Tab.1 Chemical composition of TB1S titanium alloy %

wp
Cr Mo \Y% Al Fe C H O Ti
5.4 5.0 5.0 4.0 0.07 0.02 0.01 0.002 P
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Fig.1 Metallographic structure of alloy after solution treatment

22 HHLEFRHEHMAR

N QUL EN IR O TR

E 2R TBISH & 4

1 pum

(e) 560 CX4 h

(d) 530 CX4 h
B 2 TBI5 k&4 2 R B E A= B 8 i 205 49 SEM 48 47
Fig.2 SEM images of TB15 titanium alloy after aging treatments with different temperatures and time
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Fig.3 Effect of aging treatment on hardness of TB15 alloy
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Microstructure and Properties of Friction Stir Welded Joint of 6061-T4 Aluminum Alloy
Liang Yu, Liao Mingjian
(State Key Laboratory of High Performance Complex System, South China University)

Abstract:6061-T4 aluminum alloy plate with a thickness of 5 mm was adopted, and single pass butt welding of
flat plates was carried out by friction stir welding without inclination angle. The effects of different welding pa-
rameters on microstructure and properties of joints were investigated. The results indicate that when the welding
speed of stirring head reaches 300 mm/min, the heat input is increased, and the grain size becomes larger with
the increase of rotating speed. The grain transformation in the nugget zone is dominated by welding temperature.
The tensile strength of weld is increased firstly and then decreased, which achieves the maximum value of 200.58
MPa at the rotating speed of 1 200 r/min, reaching 93% of the base metal. When the rotating speed is increased
to 800 r/min, fractures of specimens occurrs in the heat affected zone at the front side of the weld.

Key Words: 6061-T4 Aluminium Alloy., Microstructure and Properties, Friction Welding without Inclination Angle

Wi EE:2022-11-17; &4 fm U R H 81 :2022-12-01

E—IEEE A R B 1997 4E AR B BT AR K WP (410083) , E-mail : 793554863 @qq.com

SRR T B, 6061-T4 55 & 4 JU M50 B8 BE AR 3 Sk RV S PR RE BT JE [T 1. 450 55 368 B A7 (45 42, 2023,43(9) : 1 256-1 260.
LIANG Y, LTIAO M J. Microstructure and properties of friction stir welded joint of 6061-T4 aluminum alloy[J]. Special Casting & Nonfer-
rous Alloys, 2023, 43(9):1 256-1 260.

[10] EPRIE PMNEFE, BILF . 5558 B 8K 8 0% i ROHL ) A A A2 3l [16] 31‘9&% IR, (UG, 4. S B TB3 B 4 i 4L 4RI T
J12EWR S 0] 864 4 )8 . 2019, 43(10): 1 103-1 108. MR ]. Bk Tl JFJ& . 2010, 27(6): 30-33.

[11] LI T, KEN T D,SHA G, et al. New insights into the phase trans- [17] KENT D, WANG G, WANG W, et al. Influence of ageing tem-
formations to isothermal omega and omega-assisted alpha in near perature and heating rate on the properties and microstructure of
beta-Ti alloys[J]. Acta Materialia, 2016, 106 353-366. Ti alloy, Ti-6Cr-5Mo-5V-4AI[J]. Materials Science & Engineer-

[12] DONG R F, LI1J S, KOU H C, et al. Precipitation behavior of « ing, 2012, A531(1): 98-106.
phase during aging treatment in a f-quenched Ti-7333[J]. Materials [18] LI T, AHMED M, SHA G, et al. The influence of partitioning on
Characterization, 2018, 140: 275-280. the growth of intragranular o in near-g Ti alloys[J]. Journal of Al-

[13] DEMAKOV S L, KARABANALOV M S, OLENEVA O A, et al. loys and Compounds, 2015, 643. 212-222.

Transformation of metastable beta-solid solution in alloy VTI-4[]]. (197 ks, B/NKE, ARar. 25, A ROR BE X — Rl B g 4k & 4 41 43
Metal Science and Heat Treatment, 2015, 56(9/10): 489-494. AR R R [T B A G Jm b RS TR 2019, 48(12):

[14] BALACHANDRAN S, KASHIWAR A, CHOUDHURY A, et al. 3 812-3 818.

On variant distribution and coarsening behavior of the a phase in a [20] SONG Y, CUIXF, YUY, etal. TTT curve of Ti-6Cr-5V-5Mo-
metastable beta titanium alloy[ J]. Acta Materialia, 2016, 106; 4Al-1Nb alloy[J]. Journal of Physics: Conference Series, 2021,
374-387. 1907(1): 12 046-12 049.

[15] E3chs, 2, ECIE . 55, B0 BEXS Ti1023 il Ti5553 & 43 [21] ZEpibk, T, BARGE. 5. Ti6554 Sk& 4 TTT fhki =[],
WAL G H L A LT ). W &R MRS TR, 2020, PEA GRS, 2010, 20(S1) : 560-564.

49(5): 1707-1 714. (R4 X RHE)

1256



