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OVERSTRAIY OF HIGH-STRENGTII ¢ ND
CYLINDERS O ‘NTERMEDIATE DIAMI RATIO

T. E. DAvipsoxn, 7. 8, BARTON,* A, N, } o3 P KESBALE
Watervlict Arsenal, Waterylic:

Al-fract —Those assaciated with the pressure vesse! “ave lang been interested in
means for increasing the elastic load carrying capa | dhick-wall eylinders. Over
the years, such techniques as wire wrapping, bore guuching and the more commion
jocketing and autofrettage have been utilized.

Recent requirements in the pressure vessel and weapons fields now make it necessary
to consider moonos for even further inereasing the elustic loud carrying capacity of
eylinders fiubticated from high-strength materials. This puper deseribes the results of an
expatiniental program assodiated with the application of the autofrettage principle to
nriterials in the 160,000-190,000 psi yicld strength level and diameter ratio range of
F1-2.4,

D are prosented for the elastic breakdown and full overstrain pressure as a

o of diameter nutio an! compared to that theoretically predicted based on the
Trescu and von Mises yiek! eriteria,

Datw are also presented for the perniment enkuagement and enlargement ratio
aveonintad with the eomplete ovemeeain condition.

i ab euitions for tlie strcsses g seradivg in both

@ placii= = of S vwerstoained openeenad eyt Do T Jlese Cuations

are tsed on un approsinadion of e von N e viehd eriterion ard show very good
agreement with the experiincnn roso'is
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= pressure
unit strain
stress
= yield stress
- variable radius
inside radius
= oulside radius
radius of listic —plastic inteeface
= diameter ratio, b'a
= Poisson’s nutio
Young's xodulus of elasticity
= pressure factor. Ploy,
strain factor, el o,
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