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Preparation of high properties TC4ELI alloy bars for
medical application on industry
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Abstract: The effect of annealing temperature and time on the microstructures of the bars was studied after improving

the processing of TC4ELI alloy bars, and the optimum intermediate heating or annealing technology of alloy bars was

also determined during processing. Eventually, the alloy bars with the fine and homogeneous microstructure and

excellent mechanical properties were achieved. Meanwhile, the strength of the alloys with very high plasticity were

increased by at least 50—100 MPa, which meet fully the need of the new medical devices to material properties, and can

be comparable with the imported products.
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Table 1 Composition of TC4ELI alloy ingot in 710 mm diameter (mass fraction, %)

Sample Al \% Fe C N H (0]
TC4ELIL 6.02 4.01 0.046 7 0.007 5 0.004 5 0.001 0.09
GBT/13810—2007 5.5-6.5 3.5-45 0.25 0.08 0.03 0.012 0.13
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Fig.1 Original microstructure of TC4ELI alloy bar in 95 mm
diameter
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Fig.2  Microstructures of alloy after annealing at three
temperatures for 1 h: (a) 700 ‘C; (b) 850 C; (¢) 950 C
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Fig.3 Microstructures of alloy after annealing at 850 ‘C for
different times: (a) 0.5 h; (b) 2 h; (c)3 h
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Fig.4 Mechanical properties of common TC4ELI medical bars

AT A= R A I R AN, i R YR DT
BOPE 2, ANRE L B RHEA SR EE R, i
TR B Ti6AI4V 4K GG M Re i N 7RI KR
AT 10% M RN, e iR 24 900 MPa A L,
PUHIHRE A 1 000 MPa P . [E AN NI d5~20 mm
ff) TCAELL A4~ 35) i Ik 2R 55 A 846.5 MPa, Hv {5 5
EU A A2 A v 60 MPa, i IR IS 5 H T 40
MPa, BPEFEFRH 24P A SCE s T24k )5, TC4ELL
B AR A B T TC4 7K, AUEH
Hhem R T 14%0L b, JH AU AR (d10~20 mm)
Jet R 5 FEE 4350 900 MPa LA L, i s E L £ 1 000
MPa LA F. JEHX T d30~95 mm [R5 KM TC4ELI
B, B LG 5 R R Al O T B T
TC4 G4 MEREACT . ARG a Bk B TR RR A
IAPE RN, SRR T2 M 2D E T 50~100
MPa. AU, AR KO0 G G AL s,

ARG R I OR K T, WA R
LAERERIAN R EK

3 Zig

1) TCAELI BAG < b Bk Kk i JEE (R 32 sy iR -k
IR PAEG, WIHESRR o AR RIS AR AR R Al /Nl o
M, b B HACALIARKKR, SEfm s b
50 CHRAZ R a FEHRAH.

2) TCAELI SK& < #A4 1) T AR S AR a) 4 T
ZiN: 850~920 C, R 1.5~2h, &% BKLEN:
710~750 C, {Rift 0.5~1h, “¥%.

3) TC4ELI = H K5 43 FH RS d10~95 mm #4544
FEARFE K R (>14%) 10 R I, SR 2 /b4 T
50~100 MPa, A] 55 [E 4" S AHAEE .

REFERENCES

W, B E. BEHERE SR LR BLR]. AR
25 12,2002, 10(1): 100-106.
NING Cong-qin. ZHOU Yu. Development and research status of

<

(1]

]f

biomedical titanium alloys[J]. Materials Science and Technology,
2002, 10(1): 100—106.

[2] GEETHA M, SINGH A K, ASOKAMANI R, GOGIA A K. Ti
based biomaterials, the ultimate choice for orthopedic implants
—A review [J]. Progress in Materials Science, 2009, 54:
397-425.

Bl EDR, #ebte, = &, WaE. SARHADH

Ti6AI4V(ELD) & S 1805y« VR 24 ERe 0], A
48 24, 2010, 20(S1): s555-5559.
WANG Wei-min, LIN Shao-hua, LI Lei, CAO Ji-min.
Composition, microstructure and mechanical properties of
Ti6AI4V(ELI) alloy bars for surgical implant[J]. The Chinese
Journal of Nonferrous Metals, 2010, 20(S1): s555—s559.

4]  FELR, A8, WAk, sk 9E, ST4. Hn T T2

I TCA &M b A 2R s maT]. Bk Tk fE, 2012, 29(3):
14-29.
WANG Wei-min, LIN Shao-hua, CAO Ji-min, ZHANG
Zhan-ying, FAN Ya-jun. Effect of thermal processing on
microstrcuture of medical TC4 alloy bars[J]. Titanium Industry
Progress, 2012, 29(3): 14-29.

[5]  E&7, g, Barsk, &30, RIETV. ARMEHTZ
XAk TC4 &bk 2 Z3A L REI 2 W (0], Bk Ml it g,
2010, 27(6): 27-29.

WANG Rui-ning, YANG Jian-chao, LU Li-giang, GAO
Wen-zhu, XI Zheng-ping. Influence of heat-treatment on

microstructure and mechanical properties of TC4 plate[J].



s352

A G A R

20134512

Titanium Industry Progress, 2010, 27(6): 27-29.

G, A EILRE RN Ti-6AI4V &E&3E T F RN
WD), Jbxt: bRt G m TR, 2012: 1-43.

LIU Qing-hua. Effect of the content of alloying elements on
dynamic mechanical properties of Ti-6Al-4V alloy[D]. Beijing:
General Research Institute for Nonferrous Metals, 2012: 1-43.
BV, WAk, M, &K, & . Fe S EX
Ti-6A1-4V k& S J7 2 PERE KIS R (7], &)@ #ib 2, 2013,
38(3): 21-23.

FAN Ya-jun, CAO Ji-min, YANG Hua-bin, CHEN Zhi-hong, LI
Lei. Effect of Fe content on mechanical properties of Ti-6Al-4V
alloy [J]. Heat Treatment of Metals, 2013, 38(3): 21-23.

FREA, FEHEAS. TI6AI4V 754 SIM JaHRid #rh %00 S IV i
Sy, MRS T2, 1999, 21(3):18-21.

GUO Jing-jie, CUI Shi-gong. Oxygen solubility and its control

in Ti6Al4V melt during ISM process [J]. Material Science and
Technology, 1999, 21(3): 18-21.

JEJEAE. TCA KA &I EDITLI]. FeiEAR, 2009, 15(60):
28-31.

ZHOU Mao-hua. Study on homogenization of TC4 titanium
alloy[J]. Special Steel Technology, 2009, 15(60): 28—31.

Mk %, Wilsdt, BUKEK, EIEW. FALHEX TC4-DT #4454
HEA AR REM SE M [J]. ARG BREL R, 2010, 39(6):
143-146.

CHEN Jun, YANG Hai-ying, ZHAO Yong-qing, WANG
Ting-xun. Effect of heat treatment on microstructure and
mechanical properties of TC4.DT alloy bar[J]. Material and
Heat Treatment, 2010, 39(6): 143—-146.

(4mi8 ¥4T)



