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Research and Application Status of Titanium Alloys for Marine Engineering

Li Yonghua, Zhang Wenxu, Chen Xiaolong, Huang Xiang
(Shangi Institute for Advanced Materials( Nanjing) Co., Ltd., Nanjing 210046, China)

Abstract; Titanium alloy is widely used in the field of marine engineering equipment because of its excellent properties
such as high specific strength, excellent corrosion resistance and high temperature resistance. The characteristics of
marine service environment is briefly introduced, and the application status of titanium alloy in marine engineering is
reviewed. The material selection elements of titanium alloy for marine engineering are analyzed, which included fatigue
strength, creep resistance, welding performance and fracture toughness. Russia and United States have established
complete titanium alloy system for marine engineering equipment. And titanium alloy has been successfully applied to
submarines, submarine pipelines, pressure shells of deep submersibles and so on. Although China has initially
established titanium alloy systems with different strength levels for marine engineering, there is still a big gap compared
with foreign countries. In the future, the basic research of titanium alloy should be strengthening and gradually improve
titanium alloy system for marine engineering in our country.

Key words: marine engineering; titanium alloy; material selection elements

WPE T ARG IEIIIE S P R AR, © 1 SRR PRI R A A TS s Sk
TEH 5 M R R P R ARG T R, JRIGE TR A MR SR RIS A
B IR VR P B U 3 B B AR 0 7 U (2020 45 Rk Tl % R ) S5 4
R, THPEEHE TR A, BANENEORZ ) 2000 4Eh E 6k i T4 72 5k 97 029 , JLih
Ao BRPANCILEREE R, ATRWBEIRSE I AR, e p g o b PR 7 13K 7. 7% . LATEEAS
M LEREERSL?, PRI URRRZE o o mpsepen (e mBr I Mok, B 2 i
%%ﬁ¢%ﬁ@ﬁ%%iﬁﬁﬁ%§%ﬂg,%@ BLAF 0 TR AR A 4. 0 TS TIB1 5 Tiol
TR A I F AR BB IORGAL, 0T L L e e
SEKIE TR B A, WS P RS B zgz?ﬁiﬁm$%%‘M%‘ﬁM%éﬁﬁi

BIEVEE . O (1995—) , B, TR, FETREH RN GO, BRG] i [ N AN T & 09 T v




BTl Bk R

44 Titanium Industry Progress

39 &

TREAERA 4 L H N RSO, S5 HRe . A
PERE . KEEEVERE . TR 5 T 0 I T TR AR
MEA HEATIE A, DL SE— 20 HE SRR & &b R E 1
TE TR R 2 A ) N
1 EFRENERR

GRS, . WA, LY
Te oK IR 7 200 04 S i U P TR A 1 75
fir, KPVEAE . DRI R £ S TR R 1 IR A
SRR E VRS B R, P4, g b
T R P 2T e AR T 35 7000 [ N T, IS B4
A

T 7 5 e AR 5 1) R AR P A I, A7 A A ol
RIREE T (CL7 ), Cl” @I 4 @ R
AALIE, 55 e BT R IL M EA B RN A
e, IR A R i, ol 4 A R AR A T
JEE L MK RS A R, SRR E A,
MAAA IR FRBE 1, PR 1 1 09 & | T
R AFHFAL B AN, WK RIS &8 T A5
REHFRCA AN, — 3 Z AR A2 i, 3
FRBIT Y,

M — M"" +ne” (1)
0, +2H,0 +4e " —> 40H " (2)
M"* +nOH™— M(OH), (3)
M"* +nCl™— MCI, (4)

METEAE Y e S B0 TR R A I Pl 2
RZ—o WA 2 I 36 7 5 T K4 fioh 1) 9 9 T A%
Pk, WAV, HEmGI YR, B
VA RS T A T TS IR v R A 1 G
Fo BESEABL, MMM, T AT B L A T
S, ARV R TR RS, LI A=)
SRIIME AT e R0, MR ORI R I I b 5 2
Ko e RERE 53, TE—ERE LBk
YrE .

DR S T AR 3 2NN R K s A
K T i fle 2 s i A A B 4 e AR v i R
A7, AR BB MhERE . M MEE R
T K R0 TA2 Sl Bk Al 2 M RE LK ) I i Ay
MR . BTS2 B, TA2 4Bk 7E i K 3R 5E rp i IF
S LA A K R T B B RGO, AR AT T R
FK R T3 RG22 1 TA2 2l Bk it 150 85 inh K% BH %
Prea s nir, il TA2 4l B fd 5 b R O % B2 38 R Liu

2l 8 R AR SRR, WFST T E K R 4 Ti-
6A14V £ 4: 7E 3. 5% NaCl %5 ¥ v N J7 8 il FF %84
(SCC) Wy, BEFERM, #KEJIH 0.1 MPa 4
=% 20 MPa J5, BRAYVS MR IN L, AR FL BH AL,
I Ti-0A14V & 4N 1 BT 2 . #oKE )
HRIA AR IE Ti-6Al4V 54 o/ FHfT L 6 S
T o

-0.25 F
2 030 | ,Jh N easal il Ao badBOSLNA
ZEU ¥ A )
4 -0.35 FY - 000000000000000%C
; ) /\’LHD&A& 0000
= —0.4do
= —o—0 MPa
S 045 o .)MPu'
—&—10 MPa
I v—15 MPa
ST (S S S S S i i

Fl
0 1000 2000 3000 4000 5000 6000 7000
Elapsed time/s

B 1 FRE#KREST TA2 Sh4R T ¥, 45 E B 18]
Tty
Fig. 1 Curves of open circuit potential vs. time of TA2 pure

titanium in seawater with different hydrostatic pressure
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