ON THE INITIAL PERMEABILITY OF A ROD
SHAPED SINGLE CRYSTAL OF IORN
PLASTICALLY STRAINED
By

M. Botros, Faculty of Enginering, Ein Shams University,
R. Sadek Nashed, Higher Industrial Institute, Minia.

Stewart(1) constructed a theoretical magnetization curve of a rod-
shaped iron crystal under tension. The eurve (fig. 1) consists of three
straight parts; OA, AB and BC where O is the origin. QA and BC
have small inclinations with respect to the effective field axis, while
AB is nearly parallel to the magnetization axis. Stewart deduces that
the slope of OA does not change with the variation in the applied
tension, i.e. the initial permeability remains constant. Increasing the
{ension only moves AB further away from the intensity axis.
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Fig. (1)
Typlcal mageetization cuxve for single crystal under tension
{schemate).

The authors have determired the magnetization curve fur a rod
shaped single erystal of iron under plastic strain (fig. 2) the effects
of inereasing the plastie strain is a decrease in the initial permeability
and a turning of the magnetization curve away from the intensity axis.
The second effect conforms Lo Stewart’s theory but the decrease in
the initial permeability does not. In ithe authors’ view this is due to
the neglect by Stewart of the role played by closure domains. 'The
authors think that the stituation is better described by Becker’s{2)
work which shows tyat thc magmnetization near the origin will be less
for high stress than for a low siress, although the conditions of the
experiment are somewhat different Irom Becker’s idenlized conditions.



— 128 —

-]

Fhanerizerion Corves
laon Stwcte Crysree Prasrreauy Siaatnep
¢ ”‘Jach.-ckr Hetiao)

Ao. § =0 [ mo & - 132
- =127 « £ o boZX i
M 0N 4 . 6 . 52
ErveCTIVE FIELD. . Qeasreo
3 70 5 20

Lata for Fig. 2

He = Effective Field ( Oersied )

He = Effective Field ( Ocrsted )
B = Induction {Gauss)
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