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Study on Microstructure and Properties of TA1 and TA10 Cold Rolled

Titanium Strips Prepared by Short Flow Process
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(2. School of Materials Science and Engineering, Kunming University of Science and Technology, Kunming 650093, China)

Abstract; TAl pure titanium and TAI10 titanium alloy slab ingot were casted by electron beam cold hearth melting
technology. The cold rolled titanium strips with thickness of 0. 3 mm were prepared by the short flow process of direct
hot rolling and cold rolling. The microstructure, mechanical properties and electrochemical corrosion properties of TA1
and TA10 cold rolled titanium strips after annealing were investigated. The results show that TA1 cold rolled titanium
strip is mainly composed of equiaxed o« phase, while TA10 cold rolled titanium strip is composed of equiaxed « phase,
a small amount of intergranular B transition structure and Ti,Ni chain particles. TAI1 cold rolled titanium strip has good
strength and plasticity. The strength of TA10 cold rolled titanium strip increased, while the plasticity decreased. Two
titanium strips have good corrosion resistance in simulated seawater medium. By comparison, the seawater corrosion
resistance of TA10 cold rolled titanium strip is more outstanding due to higher corrosion potential, larger polarization
resistance and lower corrosion current and passivation current density.
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Table 1

Chemical composition of TA1 pure titanium and

TA10 titanium alloy slab ingots

Ti Mo Ni Fe C N H (0]

TA1 Bal. — — 0.023 0.005 0.008 0.0012 0.134

TA10 Bal. 0.25 0.64 0.026 0.008 0.006 0.0022 0.040

MR K F B TAT T TA10 A 5L 8 BUR ~F
710 mm x 10 mm x 0. 3 mm [ 4 AHIRRE, P45
AT IS, ] Kroll 57 (HF, HNO,, H,0
AL R 1220 17) J& i 30 s, 43 % F] i Nikon
ECLIPSE MA200 %2 3 f4%/%% (OM) Fl FEI Quanta-
200 AU HL - A0 (SEM) W ZE V8 BL R 1Y i 1
A2, MR K v LKA L EURE, $%HR GB/T
228. 1—2010¢ & J@ AHRE Frfiitad 45 —3B4 it
5575 ) B T A v R A, SR A B AG-X

AN S RN 3 B R AL G F W | = B
5 mm/min, BN 3 A FATFE, BOFBEE R
2%

FIH CHI660D FYHL fh2: TAER, R bRifE —H
Wt R AEAT H A 24 Pl BE N, T AR AR O TAL
FTAL0 R 4L IRE, SHBIRARC) P, St
HLBR R AR RN H SR LA (SCE ) o SR FHAE IR 7K U 48 4 5
WR R (25 £1)°C, i 3.5% (i 7 4K,
T IA]) NaCl i AE A B A BT, r Ak 2A i 50 I IR i,
FEFE AT A B30 1 b, A5 TAE R A R 1
REFE . TFEE AL (OCP) I & IFE] 2 10 hy B35
WAL AT 1.0 ~ 1.5 V(vs. SCE) , 43
FER 1 mV/s; 78 e 7 T 254738 I BT IS I
AT R 10 7 ~ 10° Hz, il f5 5 0 IE 5%k,
PRIEH 10 mV,

2 #R5itE
2.1 EBRIAER

&1 3B kA& TAT FI TA10 ¥ 5LEKAHE 0% 27 R
Ao BT ATLIE H, TAL LR b %4l 4,
FE &R o ML ; TAI0 BELEH IR G5 S
PO S A - A B 2R 4R 80, BB i 45 o A AN
it B AR BV

g

B 1 B KA TAL Fo TAIO ALk 69 5 1B K

Fig. 1 Optical microstructures of annealed TA1 and

TA10 cold rolled titanium strips
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Fig. 2 SEM images of annealed TA1 and TA10 cold rolled
titanium strips: (a, b) TAl; (¢, d) TAIO
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Fig. 3 Room temperature mechanical properties of annealed

TA1 and TA10 cold rolled titanium strips
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Fig. 4 Open potential circuit-time curves of TA1 and TA10
cold rolled titanium strips at 3. 5% NaCl solution
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Fig. 5 Potentiodynamic curves of TA1 and TA10 cold rolled

titanium strips at 3. 5% NaCl solution
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Table 2 Parameters of potentiodynamic curves of TA1 and TA10

cold rolled titanium strips at 3. 5% NaCl solution
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TAl -0.515 4.22

10 984 9.3
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Fig. 6 Electrochemical impedance spectroscopy of TA1 and
TA10 cold rolled titanium strips at 3. 5% NaCl solution ;
(a) Nyquist plots; (b) Bode plots
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Fig. 7 Equivalent circuit model of fit electrochemical impedance

spectroscopy of titanium and titanium alloy
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Table 3 Fitting values of electrochemical impedance spectroscopy of TA1 and TA10 cold rolled titanium alloy

strips under simulated equivalent circuit diagram

Material R/Q-cm™ CPE/pF-ecm™ R /kQ-em™  CPE/pF-cm™  R/kQ-cm”’ X
TA1 6.107 9.312x107° 18.72 7.315%10°° 35.91 1.153 x107*
TA10 9.541 4.105 %1077 275.9 3.616 x10°° 387.5 1.608 x10~*
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