BAERMHSIRE
RARE METAL MATERIALS AND ENGINEERING

DOI: https://doi.org/10.12442/j.issn.1002-185X.20250314.

TALS & E BESIKUE N F

- )

E‘UJ%JE 1, ?’fiig 1, ﬁ?@}% 1,

"X

(1 HETRY MEREES TR SRR &SR RSN T8 M IREm s hG, %8 &8 230009)
Q P RECRE MERES TRYE MEBE SBABAREEEALRE, #db K 430074)

OE IR T Mot R B R A, 4SS SUE B

griit, X TALS k< i BALNEERRAAT . Bl HLEILL R

BREB) Sy R AE AT TR, G5 RN, AU LRI AORdE — IR Eh AL BL G, BRI B PRI L A 4
KA BRI RIITE o HeT Avrami TR T TALS A& UBEI RSN T 2R, RTINS BRAGIG FRIAE e A58 AR
BAEFRRIAL e IV FEILE 0.090 ~ 0.187 A1 5.02 ~ 6.31 2 [H],  HLAR FL I P (34 Kook /N o BRAGEN 7 2738 A2 it 25 AR AL I
WP IE R SEIE KGN . RO, TR EEROR,  BRALEh ) SR AR A K, VERRLXT I A N AN

KR TALS &4 HEAEY; shhEkib, shiesin
FREESERS: TG??2? XEARINAD: A

XEHS: 1002-185X(2017)02-0222-0?

TALS G4 —MiL o HHKES, H8 oy
N Ti-6.5A1-1Mo-1V-2Zr, 1%& 4 3 EIEE i — g =1
o FRETCER ALSKRSCILEA SR, BA RS . mf ik
UF REEMERRL R . P RGUERK AR, T RS
P, T R TS WUOR R B A A AR 0s), Oy 1A — 1t
KB BIR A ERE, B SE TALS 548
WILEW B B AR A N BROIRE A S, XA 7R 2
Xt FLE AT RIEAT B A TF IR SBOR IR TR IR, SR 1T %
HRETZENOA. A, feFER, ik, miEIFRe
B mR FRRE R X AL T2 e,

FL AR B T B A SR AE AT URR N L % ity 38 o ok o Fl
TR, R Rk B IR BT = AR 0 rR BB MRS, SRedE
—RTHR A S I RTEERES). K S HHIMOIN T4 4,
TR RERS 75 F -4 )RR G U T i B B A 216 AR
TR A, TEBURIIREE T ARKE R A A
RSCGEM RO, B ERFMRMERE. th4h, 1E
FHLAR B O FE HH TALS A & TOM 2H 2R AR B 5 44
THRAEBRWI TR AR B, HZUEAR ) 3 F L]
BAE, FHAEZLEERER, 21 20K, £
IR ZHUHIR G AR Xy RO 4 24 Ak
FRRIE TRt SR T 3T I Fk bk o

AT HRE kb R R A TR AR T A5 R A2V
HBEHLRWN L ZHE, TR ZEHN TALS &80k
MR R R, RIEAFZE &, BREEMA
FIRk R SET B EAH L TALS 548 PR EEE .
FEHIEERERGZ AR, REA Bk R R v R4
TA1S5 £KG SN ASERAGAUEE o S ik L e 47 B RO 1) 3 ik
FEMH LRI B 5 TAR 0 R F SR LB 5 B Bl

L=~

KRSLIM BN TALS G4k, B 50 mm, B A
SEAHEAR IR FETE 985 °C~990 °C2 I FAk 2 oy W3 1.
JRERIZ T 1020 °CHRIE 35 min HH4, R IR AS
FEHLR 1 ). HEHRTTEES]: ORI o M
SRR B ACIR AT THUKIK B SR, B dALdh i
Wiy WL, #8 o AHEIUM B SR 1R S N AR S, 5
FLA AL 7% IR o A Z TRIER A A [, J2 TR E 2009 2 pm,
TEfR A ML) o FrIRH LR KL 8 pm.

F1 TAL EEMEBLFENS
Table 1 Main chemical composition of TA1S alloy (/%)

Ti Al Mo Zr A% Bal.

88.38 6.06 2.08 1.86 1.32 0.30
- T ‘
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Fig. 1 The initial structure of TA15 alloy
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Table 2 Electric compression test scheme of TA1S alloy

Strain rate (s) Strain (%) Current density (A/mm?)
0.005 20 10, 12, 14, 16
0.005 40 10, 12, 14, 16
0.005 60 10, 12, 14, 16
0.01 20 10, 12, 14, 16
0.01 40 10, 12, 14, 16
0.01 60 10, 12, 14, 16
0.02 60 10, 12, 14, 16
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Fig. 2 The schematic diagram of TA15 alloy electri compression
experiment: (a) Schematic diagram of experimental device; (b)

Sample after cutting; (c) Sampling location
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Fig. 3 The true stress-strain curves of TA15 alloy with current density at different strain rates: (a) 0.005 s™'; (b) 0.01 s'; (c) 0.02s'; (d) £€=0.01

s’ the curve of stress drop Ao with current density under different strain
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Fig. 4 Metallographic structure and globularization phenomenon of TA15 alloy under 60% strain, 0.01 s™' strain rate with varient current densities:
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Fig. 5 Metallographic structure and globularization phenomenon of TA15 alloy under 16 A/mm? current density, 0.01 s”! strain rate with varient
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Fig. 6 Measurement point diagram (a) and strain curve diagram (b)
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Table 3 Dynamic globularization kinetic equation parameter fitting
value
Parameter 10 A/mm? 12 A/mm? 14 A/mm? 16 A/mm?
k 0.36875 0.39409 0.42805 0.47512
& 0.18747 0.14658 0.11246 0.08997
n 1.15606 1.15585 1.15430 1.15494
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Table 4 The fitting value of k and &: parameters and under the

influence of current density

arameter Value Parameter Value
k 0.36875 0.39409 0.42805
Ec 0.18747 0.14658 0.11246
n 1.15606 1.15585 1.15430
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Fig. 11 Dynamic globularization kinetic model fitting curves
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Electro-induced dynamic globularization kinetics of TA15 alloy

Yan Siliang!, Liu Zilong', Li Junhui', Meng Miao!, Huang Liang?

(1. School of Materials Science and Engineering, Engineering Research Center of High Performance Copper Alloy Materials and Processing,

Ministry of Education, Hefei University of Technology, Hefei 230009, China)

(2. State Key Laboratory of Materials Processing and Die & Mould Technology, School of Materials Science and Engineering, Huazhong
University of Science and Technology, Wuhan 430074, China)

Abstract: The dynamic globularization behavior, law, mechanism, globularization kinetic curve and model of TA15 titanium alloy lamellar structure

were studied by carrying out pulse current assisted compression test and quantitative analysis of metallographic structure. The results indicate that
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the increase of current density will further aggravate the flow softening phenomenon. The globularization rate increases with the increase of current
density and deformation. Based on the Avrami equation, a dynamic electro - induced globularization kinetics model for TA15 alloy is established.
The model predicts that the ranges of the critical strain & for dynamic spheroidization and the strain & for completing dynamic spheroidization are
between 0.090 - 0.187 and 5.02 - 6.31 respectively, and both decrease with the increase of current density. The globularization kinetics rate first
increases and then decreases with the increase of strain and current density. In addition, the higher the current density, the greater the peak value of
the spheroidization kinetics rate and the smaller the strain corresponding to the peak value.

Key Keywords: TA15 alloy; lamellar structure; dynamic globularization; dynamic model
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