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formation in order to accept the abundance of Ti. On the other hand 

the atomistic model for aT'.-*S transition which is similar to that for 

a' ->to shows that the misfit between a' and 6 is even less than the 

misfit between a and w. Thus the emergence of 6 in the metastable 

a1 should be easier than that for a> in a„ . There is a difference 

between transition a,*-»-6 in comparison with a -HO. The former trans-
u ^r 

forms orthorhombic structure into an ordered alloy, the latter 

involves the transformation of hexagonal structure into a disordered 

phase. Thus it should be expected that in the uranium-titanium 

alloy there are fewer variants by which 6 can be oriented with 

respect to the uranium parent crystal. 
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TENSILE FLOW AND FRACTURE BEHAVIOR OF AUSTENITIC STAINLESS STEEL AFTER 

THERMAL AGING IN HYDROGEN ATMOSPHERE 
+ * 

Y. Rosenthal, M. Mark-Markowitch, A. Stern and D. Eliezer 

The introduction of a hydrogen content of about 300 appm, by 

concurrent sensitization and precharging from the gas phase at 

60O°C, in 304L and 316L austenitic stainless steels induced 

noticeable degradation of mechanical properties, changes in fracture 

mode or morphology, and an increase in the amount of deformation 

martensite. The various changes in properties were revealed upon 
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post-treatment tensile testing in air at ambient temperature, SEM 

fractography and X-ray diffractometry. The degradation in mechanical 

properties was described quantitatively by a detailed examination 

of the entire range of uniform deformation. The relevant effects were 

ductility losses of the order of 30%, flow stress increases (hydrogen 

hardening) of the order of 7% (304L) to 10% (316L) at moderate and 

large strains, and a decrease in strain-hardening capacity of the 

order of 30% at moderate strains. The yield stress and UTS of both 

steels were little affected by hydrogenation and thus shown to be 

of doubtful value as criteria of hydrogen effects, when examined 

out of the context of overall plastic behavior. Strain-induced 

martensite was suggested to be the dominant factor in the behavior 

of the 304L steel. The large susceptibility to hydrogen effects 

shown by the 316L steel was considered in terms of Ni content, 

surface and geometry effects, as well as void growth. 

PLASTIC FLOW AND FRACTURE OF Ti-MODIFIED TYPE-316 AUSTENITIC STAINLESS 

STEEL AFTER HIGH TEMPERATURE AGING IN HYDROGEN 

M. Mark-Markowiten, Y. Rosenthal, A. Stern and D. Eliezer 

Design studies and early materials evaluation conducted over 

the last decade have led to the choice of type-316 austenitic stain

less steel (ASS) as a candidate material for the "first structural 
(I 2) 

vail" of fusion reactors ' . Small Ti additions are known to 

improve the performance of this steel under the expected operational 

conditions of the first wall. 

The objective of the present work was to study the influence 

of thermal aging in a hydrogen atmosphere on room temperature 

tensile properties and fracture of 316-Ti-ASS. Preliminary results 
(3) of this study were published elsewhere 

Tensile specimens, either annealed or annealed and 22% cold-

worked, were hydrogenated at 780 C, for aging times of 24, 96 and 

170 h. The H„ pressure was kept constant at 0.5 MPa-gage. Tensile 

ductility was tested in air at room temperature. 
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