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Effect of Heat Treatment on Microstructure and Mechanical Properties of Ti-58Ta Alloy
Li Minna, Gao Beite, Li Xinlin, Zhang Tianyou, Liu Xinmei
(Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)

Abstract: The influence of annealing temperature (700—900 °C) and cooling method (water cooling, air cooling, and
furnace cooling) on the microstructure and mechanical properties of Ti-58Ta alloy slab was studied. The results
indicate that under air cooling conditions, as the annealing temperature increases, the equiaxed f phase gradually
increases and grows, the tensile strength of the alloy gradually decreases, the plasticity gradually increases, and a
double yield phenomenon occurs. After complete recrystallization, this phenomenon disappears, and the yield strength
tends to stabilize, exhibiting a single yield. The tensile strength of the alloy is above 850 MPa, yield strength is above
600 MPa, elongation is greater than 20%, and the reduction of area reaches about 70%. When the Ti-58Ta alloy slab is
heat-treated at 900 °C for 60 min and furnace-cooled, some secondary a phases precipitate at the grain boundaries,
resulting in a significant increase in strength and a post-elongation of only 3%, which is markedly different from the
outcomes of air cooling and water cooling treatments. The recommended annealing heat treatment process for Ti-58Ta
alloy slab is 900 °C/60 min/AC.

Keywords: Ti-58Ta alloy; slab; annealing temperature; cooling method

EREEE S RA R EEaR T . DRI R T A R4 Y
AWIRRENE, ERENR. aR % VBRI EiES
AU R L H T R S AR R A g R T
R, WERERET Ak, FEEBUNMO AR AL . 4H
FESRL A S FIN, IR & REFE SR 28, JF A
AR I BT SR A A A, AR E
PEby . SEEET RS EN g HFE TR Ta, W LM
AR o M, ATIEZ V25 1F T8 pAARE &

IS HEA: 2025-06-03
BIEEE: B (1992—) , %, EHR LR,

S, R RS A HERE). Sing S R A ik
BWoektk (SLM) HiARM% T Ti-50Ta &4, KMiZE
ST RA MR REE R EEAR T A &P E R
flasE B M. BhAh, Lin 2 NTWEE T Ta SR X Ti-48Al-
2Cr-2Nb S WM AL 5 J1# YR R, KILE N Ta
TLE BB W E A A S kL, R L R s AR
feERE.

BT UF R 2996 °C) S5EK (A 55 1668 °C) 119
YR ERER, EEIEHE T MBS Ta 2K
A SR B s ], RIS BTRTE A R R T



£ N s =
2 Titanium Industry Progress 2 %5

AR SRR L. SR, Ky R B T2 B AT S
T Y SRR A 7= 100, BT A ¥4 R e PR 1
X p HLMRE M. AR, W&
& Ta & EHRE G &I RASUERIRMLIIFL, AT
PASRBEILA il 26 SR R PERESST, 0 HX T8 48 A 1%
RETE A Ta S RAE G S RAEEZ L. A, B
Ti-58Ta & ABETUNT R, 8T 1A A IR Kb B 6 2
Xt Ti-58Ta & e IR AL P RERI 2w, LAY
Ta & EWHE SN DAL RAE B T2k RS %,

1 £ I

LIS APRL NG I 1 VT ARG R 2 U I
MR AR A 855 . #5EEAAN 210 mm, Ta i&
TN 58% (FiEE, NED, O TR EEN 0.18%,
REN Ti MATBRIRIT . s 2 KIRBIEE,
HAREINTAAH] 30 mm EMRE. INTE Ti-58Ta &
S BRI I A ) S Al 2 2 3 R I R FL R 7 1l LA
THRENZILAL, WE 1 Fir.

Bl 1 INLAS Ti-58Ta & AR B MALA
Fig.1 Microstructure of Ti-58Ta alloy slab as-rolled
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Table 1 Heat treatment processes of Ti-58Ta alloy slab

No. Heat treatment process
1" 700 °C/60 min/AC
2" 750 °C/60 min/AC
3* 800 °C/60 min/AC
4" 850 °C/60 min/AC
5" 900 °C/60 min/AC
6" 900 °C/60 min/WC
7* 900 °C/60 min/FC
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Fig.2 Microstructures of Ti-58Ta alloy slab after annealing at different temperatures: (a) 700 °C; (b) 750 °C;

(c) 800 °C; (d) 850 °C; (e) 900 °C
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Table 2 Room temperature tensile properties of Ti-58Ta alloy

slab after annealing at different temperatures

Temperature/°C Rin/MPa Rpo2/MPa Al% ZI%
As-rolled 1214 375 4.0 11
700 1028 183 5.0 14
750 1017 289 10.0 31
800 975 442 10.5 34
850 930 640 25.5 70
900 880 613 33.0 73
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Fig.3 Tensile stress-strain curves of Ti-58Ta alloy slab
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Table 3 Room temperature tensile properties of Ti-58Ta alloy

slab in different cooling methods

Cooling method Rw/MPa Ry02/MPa Al%  ZI%
wC 816 568 37 84.4
AC 880 613 33 73.0
FC 1136 1113 3 7.5
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Fig.4 Microstructures of Ti-58Ta alloy slab in different cooling methods: (a) WC; (b) AC; (¢) FC
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Fig.5 SEM images of Ti-58Ta alloy slab in different cooling methods: (a) AC; (b) FC
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