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Tab. 1 Chemical compositions of experimental alloys W /%
Hais C Si Mn Cr Ni w N Nb Ti zr Fe
ZG50Ni48Cr28W5 0.48 1.02 1.3 27.5 475 45 0.06 - - - S
PR AE 4 0.48 1.05 15 275 27.0 45 0.29 0.2 0.015 0.021 A

(a) ZG50Ni48Cr28wW5

(b) BERETATIG 4

E1l MRS SA0HELR
Fig. 1 Microstructures of the two experimental alloys
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Tab. 2 Main compositions of the precipitated phases in the experimental alloys W5 /%
Gais YW C Si Cr Ni w N Nb Fe
ZG50Ni48Cr28wW5 AT AR 15.8 72.7 2.2 5.1 - - 3.8
IR AT AR 105 54.6 35 15.2 14.3
VR FEHT R AR 3.7 5.7 23.0 18.5 26.0 2.4 8.3 10.0
F3 WS SHERAMIERE
Tab. 3 Room temperature tensile properties of the two experimental alloys
GAaS Y5 R./MPa Ry2/MPa Al%
$4591-1 589 284 115
ZG50Ni48Cr28wW5 $4591-2 567 280 1
SEEE 578 282 11.25
$4592-1 613 475 7
PRI AR 4 $4592-2 646 483 6
SEHIE 629.5 480.5 6.5
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Fig. 2 Tensile properties of the two experimental alloys at 1 000 °C
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Fig. 3 Tensile properties of the two experimental alloys at 1 100 °C
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Tab. 4 High temperature stress rupture properties of the
two experimental alloys
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Tab. 5 Creep properties of the two experimental alloys

Ak R AR 9%
$4591-1 2.76
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PR RIS 4 $4592-2 0.98
SFEAE 0.995
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Microstructure and Properties of a Resource-Saving Heat-Resistant Alloy

WANG Jian-tao, WAN Xiao-ning, WANG Ming-hua, WANG You-gang, WANG Xing-lei
(Technology Research Center, Qingdao NPA Industrial Co., Ltd., Qingdao 266000, Shandong, China)

Abstract:

A resource-saving heat-resistant alloy was developed by N replacing of Ni and combined with second
phase particles strengthening of carbides and nitrides. The centrifugal casting pipes were prepared, and the
microstructure and typical mechanical properties were studied. The results show that the microstructure
of the alloy is composed of austenite, carbides and a small amount of nitrides, and the nitrogen element
added mainly exists in a solid solution state. Compared with ZG50Ni48Cr28W5 alloy, the nickel content
of the resource-saving alloy is saved by more than 40%, and the comprehensive mechanical properties are
significantly improved. The yield strength at room temperature is increased by 70%, while increased by 36.5%
at 1 000 °C and increased by 23% at 1 100 °C. , and the creep elongation at 1 100 °C /16 MPa and loading time
of 100 h is reduced by about 2/3. It is cost-effective and has a broad prospect for industrial applications.

Key words:
low-cost; centrifugal casting; heat-resistant alloy; microstructure; stress rupture property; creep property
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