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Abstract: T he variation regularity of the strength and the plasticity of high silicon nicketcopper alloy
NCu306-4-2-1 influenced by temperature was investigated by shorttime high temperature tensile tests.
Hot compression tests of as-cast nickelcopper alloy were performed under the condition of different
temperatures and different strain rates with a Gleeble- 1500 thermal mechanical simulator. The regu
larity of the flow stress influenced by temperature and strain rate was researched, and the effects of
temperature and strain rate on the deformed microstructure were studied. Based on the test results,
the appropriate extruding temperature and extruding velocity were determined. As a result, the me
chanical properties of extrusion bars were greatly improved.
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1 NCu30-4-2-1 ( ! %)
Table 1 Compositions of high silicon nicketcopper alloy NCu36-4-2 1(mass fraction/ %)
Impurity <
Cu Si Fe Mn Ni+ Co Total im purity
Mg Al C S
29.631.0 3.94.7 1.52.5 0.81.5 Bal 0.10 0.30 0.20 0.02 0.50
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Fig. 1 Effect of deformation temperature on strength
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Fig 5 Microstructure under different strain rate
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Table 2 Main processing parameters of extruding experiment at the first time
Ex perim ental Heating-up tem perature H eatin g-up H eating-up tem perature b
batch of as-cast bars / C temperature of die / ‘C of squeezer / 'C Lubricant
1 920 420 400 High temperature lubricant
2 930 420 400 High temperature lubricant
3 950 420 400 High temperature lubricant
T3 ) ’ ’
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T able 3 Mechanical properties of extrusion bars Vs
Diameter of o,/ MPa 85/ % HRC ( 3) T .
extrusion bar/ mm 75%
$22 1202 13 4 390
$30 1179 156 38 2
¢34 1169 16 4 378 (4 ’
5% 12% , 900M Pa
4 1100M Pa

T able 4 Comparison betw een the research findings

and previous related findings

[1] . [M]
) Percentage of
Material 8/ % 0,/ MPa ,2002. 494- 495.
extruding yield/%
Russi 22 2800 ' 7 ’ 7
ussian Z Z - [1. , 2004, 27(5): 26— 27.
. > > -
German 21 2750 [ 3] , . [M].
Domestic as-cast bar ~2 ~ 760 - 2001.
Domestic extrusion bar ~5 ~ 900 Low [ 4] R , . [M]. . s
Bars prepared by this study > 12 > 1100 > 75 1988.
[5] KOBAYASHI S, ALTAN T. Metal forming and the finite ele-
3 4 ’ N Cu30-4 2 ment method[ M]. New York: Oxford University Press, 1998.
1 [6] . [J]. )
’ 2006, 4:16- 19.
5% 12% s 900M Pa

[7] LOF J, BLOKHUIS Y. FEM simulations of the extrusion of
1100M Pa R 75% complex thir-walled aluminum sections[ J]. Journal of Materials
Processing T echnology, 2002, 3:60- 70.
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