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Relation between fractured elongation and deformation structures on
the Cu-30 mass?% Zn alloy at 673 K.

by
Akira Murtot Shuichiro Kawacmsuitt and Michihiro Tacamrt

Abstract

For a further understanding of high temperature tensile-deformation behav-
ior of a Cu-30 mass% Zn binary alloy depending on the strain rate, the structure
and the stress-strain curves were investigated in detail, at 673K, using a salt
bath (NaNO:: KNO:= 1:1) under a strain rate range from 3.3x107°to 2.0X
107's™". Specimens with three grain sizes ranging from 0.012 to 0.045 mm diame-
ter were used. When dynamic recrystallization occurred at 673K, the stress
decreased. After the initial grain shape changed to dynamic recrystallization,
the stress-strain curves showed a steady state, and did not depend on the occur-
rence or the growth of voids. The peak strain, which is the strain at maximum
stress, was hardly dependent on the size of the initial grain, but dependent on
the strain rate. Thus, the peak strain increases with strain rate. At this time,
the dynamic recrystallization form is a bulging mechanism and simultaneously,
a nucleation mechanism. This occurrence happened at about 20~309% peak
strain. Initial void formation depended on the strain rate. And the strain
appearing void increased with increased in strain rate. Cavities of fractured
specimens showed 4 different shapes in three dimensions which corresponded to
initial grain size and strain rate. Fractured elongation reveals a tendency to
become smaller, when cavities start to combine and grow into a 45 degree angle
in relate to the tensile direction. On the other hand, the specimens exhibit large
elongation, when cavities combine and grow in the tensile direction.

Key Words : a-brass, high temperature deformation, grain size, strain rate,
cavity, intermediate temperature embrittlement, high ductility,
dynamic recrystallization
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Fig. 4 Microstructures of the specimen with initial grain size of 0.012 mm, tested at 673K

under strain rate of 3.3X107°s7".
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Fig. 6 Microstructures of the specimen with initial grain size of 0.012 mm, tested at 673K
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under strain rate of 3.3x107°s™
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Fig. 8 Microstructures of the specimen with initial grain size of 0.045mm, tested at 673K

under strain rate of 6.7 x 107*s™".
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Fig. 9 Microstructures of the specimen with initial grain size of 0.045 mm, tested at 673K

under strain rate of 2.0X107%s7%,
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Fig. 10 Microstructures of the 70-30 brass specimen close to the fracture surface, tested

at 673 K.

(a) Initial grain size of 0.012mm under strain rate 3.3x107%s™".
(b) Initial grain size of 0.012 mm under strain rate 6.7x107*s™".

(c) Initial grain size of 0.012 mm under strain rate 2.0xX107%s’

1

(d) Initial grain size of 0.045 mm under strain rate 2.0x107%s™".
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Fig. 12 SEM microstructures of the specimen with initial grain size of 0.012mm, tested at
673 K under a strain rate of 3.3X107°s™".
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Fig. 13 SEM microstructures of the specimen with initial grain size of 0.012 mm, tested at
673K under a strain rate of 6.7xX107's™.
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Fig. 14 SEM microstructures of the specimen with initial grain size of 0.012 mm, tested at
673K under a strain rate of 2.0X107%s7".
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Fig. 15 SEM microstructures of the specimen with initial grain size of 0.045 mm, tested at
673K under a strain rate of 2.0X107%s™",
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Fig. 16 Schmatic figure of the cavity for the
specimen of initial grain size of 0.012
mm, tested at 673 K under a strain rate
of 3.3x107°s7.
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Fig. 17 Schmatic figure of the cavity for the
specimen initial grain size of 0.012
mm, tested at 673 K under a strain rate
of 6.7X107°s™",



Akita University

86

E. - ( ) Seee Ll
_-\._-. i SRR -
- AT TTeeelll Tteels s
Seeeenl :
- o - . ':
LR \ 5/ | ‘
RPN N

Fig. 18 Schmatic figure of the cavity for the
specimen initial grain size of 0.012 mm,
tested at 673K under a strain rafe of
2.0x107%s7

BB - NEH-8 -

2N R=LIN

A€~ll$ (a)
“““““““““““““ \‘ . -~ \_—j,—’t‘:z
""" S TP S
\ Ny -""T ~ H
N < R
__________ - S e

Fig. 19 Schmatic figure of the cavity for the
specimen initial grain size of 0.045 mm,
tested at 673K under a strain rate of
2.0X107%s7".

Table. 1 Formated strain of bulging, nucleation and void.

Initial grain size 0.012mm
Strain rate & 3.3x107°s™! 6.7x10™"'s™ 2.0x107%s7!
Peak strain ¢, 0.19 0.34 0.49

Bulging ‘ <0.0421% €,)

=0.10 (29% ¢ ,) =0.11 (22% € ,)

Nucleat ion <0.04(21% €,)

=0.10 (29% € .) =0.11 (2% € ,)

Void =0.04 21% e ,) =0.22 (65% €,) =0.39 (80% €,)
Initial grain size 0.045mm
Strain rate & 38Xx10%s | 6.7x107's 2.0}10%s™
Peak strain €, 0.30 0.38 0.47

Bulging <0.07 (23% ¢,)

<0.13 (4% &, =0.09 (19% ¢ ,)

Nuc leat ion

=0.07 (23% ¢ ,)

=0.13 4% &) =0.09 (19% ¢ ,)

Void }

=0.07 (23% ¢.)

=0.13 (4% e.) <0.20 3% €,)
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