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SUNMARY

The wpphicaion of ll‘c attofrettage principle te materials of 165.000 psi
yield strenzth has heen expeorimentally investizguted. Resuliing from this
investic: tion are g series ol'rc stonships for ihe stresses and displacements in
overstriined thick-wall cxlind ws in 12.: o,u‘-\::d condition. These relution-
ships. sliich ean beased for p-ossure vessel desien purposes, are based on the
von Mises vicld eriierion but incosporating empirieal constants for simplicity.
The agreement betwoen thes: l;..'.u\~.1\“=:‘5 and the experimental Jamw 3
cood.
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Abstraet- =To clucikdate the micchan e e LEoateel: The stress

conditien and thevehzied phenomena fractin. LT he experiments

VeTe uﬂd.-..g't i lquid nitrogen e e sl Fwilled hollow

sseimons with lest portin., e Sl | - e and torsion

te i3, of an idonncal low=colyan stect 1 RIRGRTE BT (R 1 (R e size that s,
renging from AST ! UG8 No. T4 o AS S Nos 8.5 :

The folowine distics and conclosioas were olitained:

(s ahe & m ‘le“u\"'l\ froctire prodie o0 bl spival L anial
fr W Proy cotion af il spival fracture vnahes

e Tracture supfiese appaars o o ur earlier than the axial part
“face imtorsion frintune;

i Bateey the fee Sree s i e ihabspiral et o sl part
e e flaamkd W e of e @lean g i,

Aosmution priortach et eopeater in the tarsion test than
in the tension test.

(5) I the vorsion fracture test, very ! Jopendich o in found of fract o stress on
ferrite grain size.

(6) The ratio 5. "ay of torsional fractur - ossz 0 to boo b fractine stress oy increases

et b.\ with increase of ferriic grain size, o cwmple, virying from 0.55

to 0-82 corresponding to the variation ul’lh gritin e from ASTMGS No. 5.5 o
TASTMGS No. L4,

(7) A Tiquid n. rogen temperature, the ratio =q/u, of forsional yvield stress =, to
1 stress oy inereises considerably switl e increase of ferrite grain size,
ey vanving from 050 v 0.63 correspiacding 1o the variation of the

ur.:in size fTem ASTMGS No. 5.5 to ASTMGS a4,

(8) Thesaress eriterion for brittle cleavaze fracturein b« rbon steel dass notobey the
mieximam tensile stress Taw, nor the masimunyshear wness Loy, nor the von NMises
criterion nar the modified van Mises ¢riterion by Feterson, The tensile stross
componant and the shear stress evmmponemt of appdicd stress should be involved
at the sam time in brivile fracture, In this respe o the Contrell theery of brittle
fructure is most fuvorable.

The poss hitivies of the interprezation of the iconlis mentioned from (1) to (8)
in terms of the Cotirell's thewry of brittde fravtue i mild steel or i terms of
anoilier mechanism su fv.\'.\d wre discussed.
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