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The theoretical reketionship for permanent enlargement ratio may be
derived as follows, The enlargement of the bore under pressure is given by
Fa. (2D substituting r @ Tolind the permanent enlargement of the bore, the
elastic recovery must be substracted from the enlargement under pressure,
The clastic recovery is given by the Lamé equation and the salue of pressure
et 17 (229,

The enlurgement of the outside surface under interna] pressure is found
from Ve (12) letting v b and the elastic recovery of the exterior surface is
apuin subiracted as was that for the inside surface. Dividing the resuliing
eyution for pormanem bore enlargement by that for permunent
of the outside surfuce yields the following equation for the peri
ment ratio.
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A plot of this equation is shown in Fig, 10 forp — 0-3.
Tis feresting to pote that Eq. (23) can be derived directly from geometric
carisiderations ussunifite ao net change in volure as a result of overstiain,
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(stesiny fuctor = L0y is seschad, thie pressure-strain curve becormes essentinlly
flat. U is therefore. dermned that no additional benelit can be ohtained by
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useof the 100 percent oversirain pressure,
[he wptin vient bore enlargement may be slichtly less. However, in the
diametor svestigaded, this reverse yielding effeet is considered neglig-

ible.

Thep manent bore enlargement required to produce 100 percent
overstin’ termined experimentally by plotting the maximum exterior
surfice tor vs. the percent permanent bore enlargement obtained

n. This yielded a family of curves, one for each diameter
ravo. The | ot ol intersection of cach of these curves with the horizontal
line reprecenting a strain fuctor of 1.0 indicated the value of permanent bore
enbirzement to just produee 100 percent oversirain. These points are plotted
i g, 11, »

The theoret al curse shown is obtained by substituting r == a and p == bin
Fa. (21) viclding the Tollowing equation for bore strain at 100 percent over-
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Fic. 11, Pacent permanent bore cn!‘:rgmne_m for 100 per cent overstrain vs, diameter
ratio.
The clastic re-nvery at the bore is given by the Lam¢ equations and I‘q ).
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Subtracting Eq. (27) from Eq. (26) yields:
etaperm = [+ Q= )17 [; - ]?,Szln_ ,]’J

This cquation is plotted in Fig, 11 for e == 0.3 and is in good sereement with
the expeninenta! values,




