g g 2 h—oBEktrk L TREME#HE Bz o 791

X

-

UDC 669.12-172: 539.4.013

ﬁv4zw~®m$%ﬁmw;&¢
AHEHrEmRE O I oW T

HOHE K

Effect of the Cross-sectional Area on the Tensile
Properties of Iron Whiskers

Synopsis:

Eiichi NARATA and Shigemitsu KIHARA

The tensile test and the creep test of the iron whiskers having [100] and [111] growth directions which
were produced by the reduction of iron chloride were carried out.

The cross—sectional area dependence of the feature of the stress—strain curves and the creep curves of
iron whiskers was observed. Work hardening did not appear on the stress—strain curves of [111] iron whisk-
ers, which were similar to the curves calculated from the Johnston—Gilman theory on LiF single crystal.

The equation for the relation between stress and strain of the iron whisker was derived from the Johnston-
Gilman theory. The equation was solved under the condition of various initial mobile dislocation den—

sities and dislocation multiplication rates.

The result showed that the calculated stress—strain curves cor—

responded with the experimental stress—strain curves of [111] iron whiskers under the assumption that the
initial mobile dislocation density and dislocation multiplication rate were reduced with a reduction of the

cross—sectional area of iron whisker.

(Received july 11, 1972)
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Fig. 1. Relation between the shapes (schematically
drawn) and the growth orientations of

iron whiskers.
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Fig. 3. Schematic representation of apparatus for
tensile test of iron whiskers under constant
load.
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Fig. 4. Typical stress-strain curves of [100] iron
whiskers.
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Fig. 5. Typical stress-strain curves of [111] iron
whiskers.
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Fig. 6. Schematic stress-strain curves for iron
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Fig. 7. Relation between cross-sectional area and
elastic limit 7o, upper yield point zy of
[100] iron whiskers.
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Fig. 9. Relation between cross-sectional area and
' percent yield drop of iron whiskers with
[100] and [111] growth directions.
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Fig. 10. Relation between cross-sectional area and
elongation of iron whiskers with [100]
and [111] growth directions.
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Fig. 11. Stress-strain curves of [100] iron whisker
on cyclic tensile test.
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Fig. 12. Stress-strain curves of [111] iron whisker
on cyclic tensile test,
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Fig. 14, Creep curves of [111] iron whiskers.
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Fig. 15. Creep curves of [111] iron whiskers.
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kg/ mm? mm? mm A cm ~2 mm/ min | kg/mm? ¢ n
150 9x10-4 3:0 2-48 2-:0x10-° 0-5 10-2 07 35-0
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Fig. 18. Effect of initial mobile dislocation

density and work hardening coefficient
on calculated creep curves.
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Fig. 19. Effect of 8, i on calculated stress-strain

curves.
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Fig. 20. Lffect of § on calculated creep curves.
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Fig. 21. Effect of ¢ on calculated creep curves.
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