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Abstract: The high-temperature tensile tests of the forged commercially pure titanium TA1 were carried out to study its
high-temperature tensile properties by Gleeble—1500D thermal simulated test machine. The tensile properties at high
temperatures were investigated. The relevant fracture morphologies and formation mechanism were analyzed by SEM.
The result shows that, with the increase of temperature, the yield strength and tensile strength of CP titanium TA1
decrease from the original values of 83.7 and 94.8 MPa to 19.3 and 29.6 MPa, respectively. The ductility reaches the peak
values of 36.3% and 28% at the temperatures of 950 and 1000 C, respectively. Below the phase transition temperature of
882.5 C, the ductile fracture failure occurs for the CP titanium in the form of microvoid coalescence shear fracturing.
With the further increase of temperature, allotropy transformations occur, and the ductility increases, resulting in the
quasi-cleavage fracture as the major failure mechanism.

Key words: commercially pure titanium; high-temperature tensile; fracture morphology; formation mechanism

BRIV G G AT USSP | i, TR TORAR IR AR R L AR RAF
RHLPERELE « b REL AR A, B, B2 IR AR AR, R T AR, B,
R TRUEMR . AR, My, (TR AEY) AR R T aE gk iR b i RED L R AR TR B

EEWMA: WEARHEIHIA HAA ST HRITTH (144200510009); AKIL24 5 FIGTHT 1B A & o1&l %8 W) (IRT1234)
Igis BH#A: 2014-10-27; &iTHHEA: 2015-04-10
BIEEE: A%, #9%, Wt diE: 13592088565; E-mail: sujh@mail haust.edu.cn



1472 FP A (<R AR

201546 H

RN T AE A L R ORI AR JE 46 A I n] i Tt
AP LA T R IT T KT

IS W OB SRR AT LS 5 i, TR
Wik Jrae JRRIHLER SR B AN R A R
PARIT S R ILWT RS AE, O R I,
MBI KR BEARAY R WALR GG
PRI W28 LA Rk 2R DAy = (R B0 i Ve 45 D 2 A
fife R 2 TR

EL A 10 56 F b 5k 1) BF 5T il 5 K 22 4R vh A
800 ‘CLL R, TSAO BRI R, Aitk7riR
5 A 623~773 K(350~500 °C) . N A% i FE N
5.0X10°~83X 10 s i Bl P AU AR . 7 A8 40 AT
I (A B A TS R AR AE s YUN 25293047 T
JE K 298~573 K(25~300 ‘C)H MW AFHZ(0.01 s )4t
RN OEDA ISR R s | A2 R R DR RIS 7 17 L
170 BAT R m R UM ;. LONG 5% Luik ot T
B2 A i T 4iEKAE 77~873 K(=196~600 C)
(1) R4 AR TR AT h,  RILALER I TE S e T
ROK U E %k £, SUN 25 DPOE b 77~293
K(=196~20 ‘C) [y fikae, $i th 5 T aigk i) - %
BIEHUH R, AR 28 58y B2 AR TE AL
TAN 2 PTHEAT T [ 52 B AS 3 3(0.01 s AN [+ i i
(400~800 “C)Ju [ iy bz ik s, 45 R W] 2 Tl (¥ A7 AR AL
TbZEERF I H B 22 (B M, THOTA 2608 it 44
FEAFRIIT T o-Ti LR FE A 700~900 C AR A
75.0.003~1 s ' JEFEIMAR AT Ay, AT T W AR AUk
PRSI, RIEE S 700 'C. WARHE Jy 0.000 3
s RN VS LA 850~900 °C . W AR 3 K Y [l b
0.01~0.1 s~ PHANAN [ [ B AR AR MUK X Sk 4R1f7, A
X TA4EEK TAT £E 800~1050 “C R Vi 52 Vi Bl )y %
S QINEVA UL R EAY N TR IR LR IDI 72 v SR RN T A ]
o WA . A SCAEF ST Gleeble—1500D kbl ik
I MUR R PR LA A A B T 7T T Tk 4k TAL
{ i (800~1050 “C)Hi A T fryhr A g LA K Wr L TES,
b TR EEER TAT RN T3 .

IRIG AR A B T aiEk TAT, HARm Wk 1.
LT 26 V) EI N TR d 15 mmX 50 mm F7 ik ke,
B AL BRI TR 1 TR KA.

KH Gleeble—1500D USRS HLIEAT my il bz fif
WK, PR EEWE 1 s, MR R g5
SR 5 S () e P R e IR R, BRI T Mk 4

x1 WRBARL R
Table 1  Chemical composition of specimens used in

experiment (mass fraction, %)
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Fig. 4 Relationship between elongation and temperature of
pure commercially titanium TA1 at different strain rates
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Fig. 5 Metallographs of fracture of commercially pure titanium TA1 deformed at different temperatures: (a) 800 C, 0.1 s™'; (b)
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Fig. 8 Tensile fracture morphologies of samples above 882.5 C: (a) 900 C; (b) 950 C; (c) 1000 C; (d) Magnified image of (a);
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