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SUMMARY

The application of the awtelrctiane pr > 1o materials of 165,009 psi
yield strength has been exper .mnl..h\ I 'm::azc\.‘ Resulting from this
in

nyestic: tion are a series of relationships for the strésses and displacenients in
overstrained thick-wall exhindes in the up:;:-czzd condition. These relation-
ships, whiich can be ased for prossure aessel design purposes, are based on the
von Mises vicld eriierion but oo x»ox.m w8 empirical constants for simplicity.
The agreement between thess relutionships and ahe experimental daa 35
good.
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Alstraet~To elucidate the mcchani ittde fran L oateels the stress

condition and the rehued phenomenn fractune o 11 he experinents

were condit “at liguid nitrogen e on Gl Fwatlled hollow

e Jimdrical \1 scimens with 1est pmtv oo same shay, e and torsion

1esis, of an ide 4 Tow-ciobon steed T o A eansidevalide o T st g0 Thabas;
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ristica and concliesions were oliained:

macroscopic fracture prodo: ol both spiral 1 anial
Iy propiamition ton af 1l spiral fracture ; conihes
e spocimen anis. )

Sfracture surfieze appaars 1o ooour earlicr than the axial part
e in tarsion fircture,

vine, vhe T e el e ol hagdy spiead part and asialpart

in porsien feog tere voere fouid lw el slnoehsaniie 16 )ee,

1) The shistic d-furmation privr toch Slractone e preater in e tarsion test than
in '(n.‘ tension test

(5) 1o the tersion fracture test, very ! Jependei i found of fract e stress on
ferrite grain si

(6) The Fatio 7,46 of torsional fractu ot Lo i fractiinre Siress oy inCreases
considerably with inerease of ferriic grain size, L cqumple, varying from 0.55
10'0-82 correspandingtoithe muatmn of the gt ave from ASTMGS No. 5.5 10
TASTNMGS No. 14

(7) At Hquid nitregen temperature, the ratlo wafan of torsional yield stress 4y to
h-N" vield stress oy inereases considerably with e increise of ferrite grain size,
vanving from 0.30 1o 0.63 corresfiacdhing to the variation of the

o ASTMGS No. 5.5 ta ASTMGS Mo 14,

(&) Thestress eriterion for brittle cleavage fracture il < arbonstecl dacs notabey the
frenimeem tensile stress law, nor the masimum sl sy ess Ly, nor the von Mises
criterion nor the modified von Mises eriterion by Peterson, The tensile stress
componant and the shoeur stress component of appdicd stress should be involved
at the sume time in brivle fracture, In this respe o, the Cottrell theory of brittle
frecture is most fiuvorable,

The possibitities of the interprezation of the peanli, mentioned from (1) to (8)
in tenms of the Cottrells theory of brittde fractae in mild steel or in terims of
another mechunism sugzested are discussed.
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