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The theoretical relationship for permanent enlargement ratio may be
derived as follows. The enlargement of the bore under pressure is given by
Fa. (2D sobstitwingr a. Tofind the permanent enlargement of the bore, the
elastic recovery must he substracted from the enlargement under pressure,
The elastic recovery is given by the Lamé equition and the salue of pressure
o 1 (220

The enlurgement of the eutside surface under interna] pressure is found
from V. (12) letting b and the elastic recovery of the exterior surface is
apain subiraeted as was that for (he inside surface. Dividing e resulting
eqution Tor parmanent bore enlargenient by that for permanent < nlurgement
of the outside surface yields the following equation for the perse cut enlarge-
ment rutio.
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A plot of this equation is shown in Fig, 10 for g = 0-3.
I iy inieresting to note that Eq. (23) can be derived directly from geometvic
cansiderutions tsaaotne no net change involume as a result ol overstrain.

Dereest Peenisini s e Pl geiment

Prom Fig. 931 con bie soenthiab, when a condiion of 100 poresnt overstrain
(steain Factor == 1Oy i cenched, the pressure-strain curve becomes essentially
flut. U ise therefore. avamed that no additional benclit can he ohtained by
Curthier deformation e f st B percent overstrain is the optimam gmonnt
of deforing’ g wer diameter ratios where reverse yielding
will eeeu D b i b eetense @fl the 100 percent oversirain pressiire,
thie eptin cont bore enlargement may be slightly less. However, i the
diameter Sivestigated, this reverse yielding effect is considered neglig-
ible.

The p. manent bore enlargement required to produce 100 percent
oversti dermined experimentally by plotting the maximum exterior
surfuce tor vs. the percent permanent bore enlargement obtained
for each n. This yielded a family of curves, one for ecach diameter
ratio. The | ot of intersection of cach of these curves with the horizontal
line pepresenting a strain factor of 1.0 indicated the value of permanent bore
enlirgement to just produce 100 percent overstrain. These points are plotted
2y T [ '

The theoreti 4l curve shown is obtained by substituting r == a and p==bin
Fq. (21) yielding the following equation for bare strain at 100 percent over-
SErain pressuic.
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Fi16. 11. Pereent permanent bore entargement for 100 per cent overstrain vs. diameter
ratio.

The clastic re-avery at the bore is given by the Lamé equations and Eq. (4).
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Subtracting Eq. (27) from Eq. (26) yiclds:
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This cquation is plotted in Fig. 11 for e == 0.3 and is in good agreement with
the experimentad values,




