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Abstract

Stress corrosion cracking of titanium was studied in 0.5wt % iodine in methanol
solution by measuring the time to fracture and fractgraphy by scanning electron micro-
scope. Increase of tensile stress applied to the surface of specimens by bending is found
to decrease the time to fracture, and also alter the mode of fracture from a intergranular
cracking to a transgranular craking. The transgranular cracking surface shows a very
characteristic feature consisting of fluted striations parallel to the direction of crack
propagation. A small portion of the transgranular carcking surface contains a pseudo-
cleavage surface. Intergranular cracking may be a kind of stress-assisted corrosion
cracking. The velocity of transgranular cracking (=3.33X 10! cm-sec™, or equivalent
dissolution current of 9.07 A-cm™? is two orders of magnitude higher that the inter-

I or equivalent dissolution current of

granular cracking velocity (=1.85X10"%cm-sec™
504 mA-cm~?). Anodic dissolution model according to the tunnel formation mechanism

is suggested to account for the transgranular cracking.
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Fig. 1. Schematic sketch of apparatus for applying the bend to
thin plate specimen in methanol-iodine solution.
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Fig. 2. Deflection of thin plate specimens by
bending against applied load.
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Fig. 3. Relation between the time to fracture and applied
bending tesile stress as percent of yield stress.
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Photo. 1. Ductile fracture surface obtained Photo. 3. Outer surface of bend specimen
after ordinary tensile experiment showing a selective dissolution
in atmospheric environment. of grain boundary and drop-off

of grains.

Photo. 2. Typical intergranulari fracture Photo. 4. Transition of cracking mor-
surface observed at the condition phology from intergranular to
of low applied stress and long transgranular mode observed
time to fracture of 180 min in at increasing level of applied
methanol-iodien solution. stress leading to shorter time

to fracture of 90 min.
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Photo. 5. The same transition of morpho- Photo. 7. Another example of pseudo-
logy as Photo. 4, observed for cleavage surface observed for
the specimen having the 60 min the same specimen as Photo. 5
fracture time. and Photo. 6.

Photo. 6. Pseudo-cleavage surface in tran- Photo. 8. Severe intergranular corrosion
sitional area of mode of crack- attack observed for non-stressed
ing observed for the same spe- specimen immersed in methanol-
cimen as Photo. 5. iodine solution for 25.5 hrs.
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Fig. 4. Schematic models for splitting of : and fluted surface, suggesting a
fractured surface according to (a) necking type splitting illustrated

cleavage, and (b) necking process. in Fig. 4 (b), or tunnel formation.
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Fig. 5. Ratio of transgranular cracking in the fractured
surface indicated against time to fracture.
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