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Abstract

The effects of microstructure, impurity content and testing temperature on the relation between the
fracture toughness and tensile strength of various titanium alloys were systematically studied. Moreover,
the crack extension resistance curves (R curves) of the “micro-crack” extending from the pre-crack tip
before unstable fracture were exactly measured and the crack initiation point and crack extension

resistance were determined. As a result, it has b

een clarified that differences in the fracture toughness of

titanium alloys can be explained by differences in crack extension resistance or crack initiation, irre-

spective of the alloy system and testing temper

ature, and that the extension resistance property of the

micro-crack is an important factor affecting the fracture toughness at 0°C in particular. Based on these

results of study, a method of improvement of f
temperature is proposed.
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Alloy(type) Al \Y% Cr | Sn Cu | Mo 0 N C Fe 5

Ti-5A1-2.55n(«) 5021 — — 12940046 ] — | 017 {0006 | 0005|034 ] 0.0556
Ti-8Al-1Mo-1V 8265 | L.O04 | - - - 1.02 | 0.04 | 0.008 | 0.005 | 0.07 | 0.0051
(Neara) 813 | 102 — - - 1.04 | 0.12 | 0.006 | 0.006 | 0.08 | 0.0027
Ti-6Al-4V 6.59 | 413 | — - - — 1 0.05 {0010 ] 0.010 | 0.07 ] 0.0071
(a+pB) 6.31 {429} — - - — | 0.4 | 0.010 | 0.010 | 0.17 | 0.0082
Ti-6A1-6V-2Sn(a+B) | 6.36 | 447 | — - | 037 — 10193 { 0.014 | 0.007 | 0.17 | 0.0029
Ti-10V-2Fe-3Al(Nears) | 3.26 | 993 | — - - — | 0.08 | 0.008 | 0.006 | 2.06 | 0.0022
Ti-15V-3Cr-3Sn-3Al 326 153|328 | - - — 1 0.08 |0.012 ] 0.005 | 0.04 | 0.0080
(B) 291|157 | 3.40 | — - — | 0.17 10.014 ] 0.006 | 0.06 | 0.0070
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Room temperature

Extra low temperature(~—196C)

Alloy type

Crack initiation

Crack extension resistance

Crack initiation

Crack extension resistance

a, Near a type

Suppression of «.
precipitation

+Change from equiaxed a to

acicular

«Reduction of oxygen content
«(Coarsening of grain size)

Suppression of «.
precipitation

-Change from equiaxed « to

acicular

«Reduction of oxygen content

a+pB type

Suppression of fine
a precipitation

*Change from equiaxed « to

acicular

«Reduction of impurity

content

+Making secondary « acicular

Suppression of «
precipitation

~Reduction of oxygen content

B type

Suppression of @ or
fine @ precipitation

+Making secondary « coarse
or acicular

-Reduction of oxygen content
or coarsening of grain size
(As solution treated)

*Reduction of oxygen
content

FOH % KR EHF
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