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Abstract: By using two self-prepared TC4 alloy ingots with different oxygen content, the high-perform-
ance TC4 ELI titanium alloy bars are prepared by the processes of cogging-forging-annealing for inter-
stitial impurities well below GB/T 13810—2017 and UNS R56401 requirements. The properties are in-
vestigated via chemical analysis, metallurgical microscopy, tensile tests and scanning electron micro-
scopy (SEM). The results show that after process of blooming-forging-annealing, the contents of inter-
stitial elements such as oxygen, nitrogen and hydrogen in titanium alloy bar are significantly lower than
these in ingot, and the oxygen contents for two kinds of bar are less than 0.07%. The mechanical proper-
ties of the resulted bar are not affected by oxygen content, showing high strength and plasticity. The
static tension shows plastic fracture. The microstructure of the bar is mainly composed of equiaxed,
bimodal and basket-weave microstructure.
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Table 1 Chemical compositions of TC4 ELI ingot %

i 'S HAL Fe 0 N H Al \% Ti

b 0.03 0.100 0.006 0.004 8 6.00 3.96
BEEEL i 0.02 0.107 0.018 0.005 0 5.66 3.68

i 0.03 0.106 0.006 0.004 8 5.91 3.88 .
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Fig.2 Microstructure of bar 2

T TC4 HEe iR 1E B HIXIFURASIE, 720
FHIX S SRASTE (1 85 B #iads, L 2l 21 R B
otB WAH X AR T R B, DR A 1 R 3550 1 S
A, MR 2 KBtk 4 IS 2, il hg e
P TR AR R X ok AR X A AR T e s i A 22
Sl
2.2 E RN ERE RN

S B R P RE b i IR S | PR
SR M BTS00 % . Y AU T E A RS A N,
FEA T A RN, R EER A A S AR, Xk
P INEOE DA =peresi [ NE i /1A I i L1 PR S VA R AN
ESTRIE M & A tERE L, £ A BRI, 4
B hER s, SR AL T R, Bk A A )
REBLEIE TS, A B /N T 0.3% 2 A7 i X Sk A R
FAEA R

MR SN 0.064% . 0.044% 1Y TC4 ELI #K}
()3t Sk B BE A B 4 AP ARRE, g5 1-1-1,
1-1-2, 2-1-1, 2-1-2 }¢ 1-2-1. 1-2-2, 2-2-1, 2-2-2,
PR RSHnE 3 iR . Hidp L, o 30 mm, L,
N 42mm, AR 12mm, d, 25 5.5mm, D°H 16 mm,
IS 2578 0.03, £ RE S B AR 599, 597,
6.00. 6.02 mm.

e o]
i 2 i
- |
—— ""_hl LO
- L

-~ L=Lj#2ht2h, —— =

B3 ArfEtAEm IR

Fig. 3 Dimension of tensile sample
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Table 2 Static tensile properties of TC4 ELI titanium al-
loy end and middle sections

ETRE R,,/MPa R,/MPa A% Z/%
1-1-1 837 917 13.0 42
1-1-2 857 922 15.5 49
1-2-1 828 897 13.5 47
1-2-2 812 883 13.5 46
2-1-1 833 890 12.5 54
2-122 849 916 13.5 52
2-2-1 825 889 15.0 54
2-2-2 800 867 15.0 53
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Fig. 4 Stress displacement curve of TC4 ELI titanium alloy tensile sample
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