5523 A4 12 PEEEEEFIR 2013 4 12 A
Vol.23 No.12 The Chinese Journal of Nonferrous Metals Dec. 2013

TEHES: 1004-0609(2013)12-3308-08

ZEERLTR Cu-38Zn SEEMAERSFNNTRIKR AR

PR, RER £TH

(1. #MKZE MEEIES TR MM 350108;
2. MR HUBRCCRE e B8l Be, 4w 350108;
3. MG TR A TR A TR, AR 350002)

& ZE: RH ABAQUS # X Cu-38Zn A& Rl R ST B TAT R FHAS SUBE R PR T AR I AR AT FROTHEY,

WS R T AR JG R AL 2R, WER Cu-38Zn B AR TR G MM AR SN AL R R, R EH: &

BERTEAR G Cu-38Zn & 41 dlh 40 A AH S5 T AR IS AR BN AF 0N ARG O¢, T H S BUR TR AR I A T3 I 5 2k

%Dﬁtﬁﬁ’ﬂﬁ#ﬁ Ko Cu-38Zn £ 41 ki N~} A S 4000 %%E@ijcﬁﬁﬁdx {HZTEAH SN AR T, A
WHRATABI SRR BRI R T 2 128 i R

9&%121%]: Cu-38Zn Héx; BURTEAS; FRRICHEL; KIPHEARTY, aaiméﬁﬂt

hESHES: TGI13.12; TG38 XEkFRERD: A

Relationship between microstructure of Cu-38Zn alloy subjected to
constrained groove pressing and equivalent strain
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Abstract: The parallel constrained groove pressing and the cross constrained groove pressing were imposed on a
Cu-38Zn alloy sheet with different sizes numerically and experimentally. The relationship between the microstructure
and equivalent strain of the Cu-38Zn alloy was investigated. It is found that the grain reduction of a Cu-38Zn alloy
subjected to both constrained groove pressing is not only related to the accumulated equivalent strain but also related to
the complexity of the deformation field and the specimen size. With the increase of the equivalent strain, the grain size of
the Cu-38Zn alloy decreases. However, the cross-orientation pressing procedure results in finer grains than the
single-orientation pressing procedure even though both pressings have the same equivalent strain. The larger the
specimen size is, the more the twin in the specimen is.
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Fig. 1 Schematic diagrams of groove pressing: (a) Die and
workpiece before groove pressing; (b) During groove pressing;

(c) Regions of different deformation modes in workpiece
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Table 1 Finite element model parameters

Specimen ~ Number of Number of  Mesh

1
size/mm element node type Cycle
50%2 400 505 CPE4R 5
91X2 640 805 CPE4R 4
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Fig. 2 True stress—true strain curve of Cu-38Zn alloy used in

FE simulation
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Fig. 3 Equivalent strain as function of CGP cycle under
different CGP modes
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Fig. 5 Microstructures of specimen with dimensions of 50

mm X 60 mm X2 mm after being annealed and 4 parallel CGP
cycles: (a) Under annealed condition; (b) In surface region after

4 parallel CGP cycles; (¢) In interior after 4 parallel CGP cycles

Table 2 Twin thickness of Cu-38Zn alloy after different CGP methods

Twin thickness/mm

CGP method
I-cycle 2-cycle 3-cycle 4-cycle 5-cycle
Parallel CGP No twin A little twin 0.1-0.2 0.2 0.3
Cross CGP 0.15 0.4 0.5 0.7 Whole x-section
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Fig. 6 TEM images of specimen with dimensions of 50
mm X 60 mm X2 mm after 4 parallel CGP cycles: (a) In surface

region; (b) In interior
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Fig. 7 Equivalent strain of specimens with different lengths
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Fig. 8 Microstructures of specimens with different lengths after 3 parallel CGP cycles: (a) In surface region of specimen with size

of 50 mm X 60 mm X2 mm; (b) In interior of specimen with size of 50 mmX 60 mm X2 mm; (c) In surface region of specimen with

size of 91 mm X 60 mm X2 mm; (d) In interior of specimen with size of 91 mm X 60 mm X2 mm
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Table 3 Equivalent strain of specimens with different sizes

after parallel CGP pressing cycles

Cycle Equivalent strain

No. 50 mmX60 mmX2mm 50 mmX60 mmXS5 mm

Einterior =0.67
Esurface =0.76

Einterior =0.63

Esurface =0.82

Einterior =1.14 Einterior =0.90

Esurface =1.40 Esurface =1.38
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Fig. 9 Microstructures of specimens with different thicknesses after 2 parallel CGP cycles: (a) In surface region of specimen with

size of 50 mm X 60 mm X 2 mm; (b) In interior of specimen with size of 50 mm X 60 mm X2 mm; (c) In surface region of specimen

with size of 50 mm X 60 mm X5 mm; (d) In interior of specimen with size of 50 mmX 60 mm X 5 mm
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