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Synopsis :

An investigation was made on the initiation and propagation of Luders band and flow in
the region of work hardening in annealed iron — 3wt% nickel polycrystals. Stress
relaxation test in pre-yield region showed delayed yield, accompanied by the formation
of Luders band which was triggered at the stress-concentrated region. Activation
analysis showed that a single thermally activated dislocation mechanism may be rate
controlling during the propagation of Luders band and flow in work hardening region.
By means of relaxation test, the same value for dislocation velocity-stress exponent m*
was obtained over the whole range of strain including Luders and work hardening
region. These observations strongly suggest that Luders band is initiated by release of
dislocation from Cottrell atmosphere as proposed by Fisher, whereas, its propagation
and flow in work hardening region are controlled by the dynamical behavior of

dislocations.
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Liders Deformation in Iron—3wt% Nickel Polycrystals

H f 8 X

Tomoo Tanaka

Synopsis:

An investigation was made on the initiation and propagation of Liders band and flow in the region
of work hardening in annealed iron—3wt? nicke! polycrystals. Stress relaxation test in pre-yleld region
showed dslayed vield, accompanied by the formation of Liders band which was triggered at the stress-
concentrated region.

Activation analysis showed that a single thermally activated dislocation mechanism may be rate-con-
trolling during the propagation of Liders band and flow in werk hardening region. By means of
relaxation test, the same value for dislocation velocity-stress exponent m* was obtained over the whole
range of strain including Liiders and work hardening region.

These cbservations strongly suggest that Liders band is initiated by release of dislocation from
Cottrell atmosphere as proposed by Fisher. whereas, its propagation and flow in work hardening region

are controlled by the dynamical behavior ol dislocations.
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Table 1 Chemical composition of the material used (wt"/)

Si i Mn | P | S | Ni

0.006 i 0.001

0.002 | 0.00 \ 2.99 | <oor | <o.001| 0.002 ‘ <o, 0005 | 0.0085

Cr ‘ sol Al : C N O
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Photo. 1 Metallograph of Fe- 3wt?% Ni
annealed at 650°C ¢ x 200)
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