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Abstract: Ti-5Cu alloy was prepared using cold isostatic pressing followed by vacuum sintering. The uniformity of Cu
distribution, hot workability, and comprehensive properties under different forging temperatures were systematically
investigated. The results show that the maximum deviation of Cu content in the as-sintered Ti-5Cu alloy is 0.31%,
indicating that the overall deviation is controllable and the uniformity is good. Hot compression simulation tests in the
temperature range of 700-900 °C reveal that when deformed at 850-900 °C, the flow stress decreases by about 56%
and the steady-state strain decreases by about 43% compared with the corresponding values at 700—750 °C, exhibiting
good hot deformation capability. Comparison of the antibacterial rates of Ti-5Cu alloy bars forged at 800 °C, 850 °C,
and 900 °C shows that the antibacterial rates against Escherichia coli and Staphylococcus aureus at all processing
temperatures are = 95%, showing no significant difference from those of the as-sintered billet. Phase analysis
indicates that the Ti-5Cu alloy is mainly composed of a phase and Ti,Cu phase. Compared with the as-sintered state
and the 800 °C forging condition, the diffraction peak intensity of the Ti,Cu phase slightly decreases after forging at
850 °C and 900 °C. When forged at 850 °C, the alloy exhibits a tensile strength greater than 750 MPa and an
elongation of 11.9%, achieving a favorable combination of strength and ductility.

Keywords: Ti-5Cu alloy; forging temperature; compositional uniformity; antibacterial rate; mechanical properties

IR G RGP MRV RE . IR RIE R WA SEER SR, AT, RRSEERRY, itk
RFpVERE SRR, B N TR E R ek & R TE A A BRI R A, AT
W B ok 5 00 T L D DR, 08 T T RE 5 A A N AR AR Bl

Wi BEA: 2026-07-10 e ; . S g
HETH: BRIGH & AR IR H (2024CY-11Q-69) R, MR, WA AR A
BIEEE: B (1987—), 4, TR, J G T R B G I R, RSN G SR F AR T




BRI
2 Titanium Industry Progress 43 %5

SUPERR, R TS RS FE O R E AR
Pk 2 Ak R e B v RED T (H I 2 e
T3 B 8O v BE A T A B R T SR SR K e R S
FRE M. BT Uk, BFF0E 3R I R A AT 4 5
Ak, B INGE € & 470 3= LA m i g ks . H T,
E AR F B A SBRIMICEA Cus Ag B, 78
PR, GEFEMAERE, Ti-Cu &R
HEE KNS, SN M ariE st #kon .

R, Ti-Cu AE&MIEBRES Cu LES
EHEUIMK. 2 Cu FEAKRT 3% JRESH, TED
i, AR R E A 60%; % Cu SR KT 5%
i, MEEEE TR 90%L E, HBE Cu & &4kt
FrE, PiERaTRae! Y, Wik, MEERMEH
FE MPURE AR, Cu INENAMET 5%. AT, b
% Cu g&Stm, P& gAY sl K2
FHREIG I, WP AR B AT 2 KR BT R B0 1 5 28
Yo ZAAEFIEPIH MRS 5 rEae, BB —Rftik
Ti-5Cu &4

BR TR B 4 I MR 08 SR 35 B A H SRS I
(VAR) L Z, (8454 VAR T Z1EH 4% Ti-5Cu & &I 1%
TEW KPR : — REBEIBHEE T, Cu tRAESE
SR BT, SEUERRER; —RET CufE Ti EikF
(I 5 43 e R RN, G T Bt X A AT 1 KA
Tk, 24 VAR ¥k Cu & B E T 3% & &,
AR AT S A8 450 IR 5% 3 388 T 1 SR R A VA 4 5 1
G IH] F EE S E S Y BRI A S, R AR AR
MR, JLUFAEER R NER LB, AT

W5 HR 1 SR SRR, ) AR AR BR 5 3 R S P g
Horb, BKRAEE>99.1%, A YS/T 654—2018 FriE;
Hi¥y 4l >99.5%, 154 GB/T 5246—2007 txifk . 4%
L RR R S, R R E T v AUREWLH R A 60 min;
B J5 SR ¥ S5 TR T 208 R A 0 oK R il B # 80 mm
x 800 mm [ AT TE BRI s # J5 £ WZDS30 B 37 e 45
AT SO AR B, BELEIRE N 1150 °C, R 4 h,
B 4 H1 G 3RS Ti-5Cu & &gk .

el 1 RS, W EER BB Rl AR B 5
PIHL #80 mm x 20 mm iXAF. o, b, RESEUREAL
B PR PR 10 mme TEREASRAFERETH R 7
RECRE: 1. 2. 3 B TS XE, 4. 5. 6 ST
12 ¥4 (12R) 4, 7 SAF 0k RES SEFE,
W% GB/T 4698—2017 MlE Cu & &, LAWMAEER
53 ¥ S

| 800 mm |

Bottom Middle Top

Bl 1 Ti-5Cu & iR 22 52y 73 A BURE 62 B R = 18
Fig.1 Schematic diagram of sampling positions for chemical

composition analysis of Ti-5Cu alloy bar billet
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Fig.2 Distribution of Cu content in as-sintered Ti-5Cu alloy
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Fig.4 Flow stress-strain curves of as-sintered Ti-5Cu alloy at different temperatures: (a) 700 °C; (b) 750 °C;

(c) 850 °C; (d) 900 °C
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Table 1 Antibacterial rates of Ti-SCu alloy under different

processing conditions
Sample Ant.ibacterial r.ate Agtibacterial rate
against E. coli/%  against S. aureus/%

As-sintered =95 =95
800 °C forged =95 =95
850 °C forged =95 =95
900 °C forged =95 =95
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Table 2 Room-temperature tensile properties of Ti-5Cu alloy

bars forged at different temperatures

Forging temperature/°C  R,,/MPa Rp02/MPa Al%
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900 781 721 7.3
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