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Effects of Pouring Process on Microstructure and Durability of K416B Alloy
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Abstract ;: The microstructure of K416B nickel-based superalloy prepared by adjusting the pouring temperature and
cooling method were observed and analyzed, and the durability at 975 C and 235 MPa were tested to investigate
the influence of pouring temperature and cooling method on microstructure and durability of K416B alloy. The re-
sults indicate that with increasing in the cooling rate, the interdendritic distance of the as-cast alloy can be re-
duced, and the eutectic structure and the size of ¥ are refined. The large-size eutectic ¥’ can be obtained in the as-
cast structure of the alloy by sand cooling, which is mainly composed of (y+7') eutectic by single shell cooling.
A higher pouring temperature can increase the grain size of as-cast alloy and decrease the size and content of resid-
ual eutectic between dendrites, which has little effect on size of y'. The persistent fracture mechanism of the alloy
during stress rupture at 975 ‘C and 235 MPa is dominated by cracks initiation and propagation along the grain
boundary, the interface between eutectic and matrix and the interdendritic loose area. Among them, grain size ob-
tained by casting and single shell cooling at 1 550 C is larger, and content of interdendritic eutectic and shrinkage
is low with fine and uniform y' phase, which is the main reasons for desirable durability.
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Tab.1 Chemical compositions of K416B alloy %
cC Cr Co AlWTiB Nb Hf Zr B Ni
0.11 50 7.0 59 160 1.0 1.8 1.1 0.01 001 ##&
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Fig.1 Macro morphologies of grains in the K416B alloy under various pouring process
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Fig.2 Morphologies of K416B alloy under different pouring processes
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Fig.3 Morphologies of ¥’ phase in K416B alloy under different pouring processes
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R RF/ R R/ pom
1440-MS 1.28 1440-DK 0.43
1480-MS 1.48 1480-DK 0.55
1520-MS 1.65 1520-DK 0.57
1550-MS 1.68 1550-DK 0.59
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Fig.4 Endurance life of K416B alloy under different
pouring processes at 975 ‘C /235 MPa
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Fig.5 Longitudinal profile of persistent fracture of K416B alloy under different pouring processes
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Fig.6 Persistent fracture morphologies of K416B alloy at low magnification under different pouring processes
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Fig.7 Persistent fracture morphologies of K416B alloy at high magnification under different pouring processes
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Effects of AC Magnetic Field on Structure and Mechanical Properties

of Mg-Gd-Y-Zr Alloy
Xie Dongyuan', Zhou Quan', Chen Leping', Chen Ge’
(1.School of Aeronautical Manufacturing Engineering, Nanchang Hangkong University;
2.Shanghai Spaceflight Precision Machinery Institute)

Abstract: Using OM, SEM, universal tensile testing machine and other testing methods, effects of continuous AC
magnetic field and intermittent AC magnetic field with different parameters on solidification structure and me-
chanical properties of Mg-6Gd-3Y-0.6Zr alloy were explored. The results indicate that both continuous AC mag-
netic field and intermittent AC magnetic field can refine grains of Mg-6Gd-3Y-0.6Zr alloy and improve its mechan-
ical properties effectively. There is no significant difference in grain size of the alloy under the two different mag-
netic field treatment conditions, however mechanical properties of the alloy with intermittent AC magnetic field
treatment is lower than those of ones with continuous AC magnetic field treatment. Under the condition of contin-
uous AC magnetic field, in the range of 200~600 ‘C, with the increase of mold preheating temperature, grain
size of the alloy is decreased gradually. In the range of 0~300 V, with the increase of AC voltage, grain size of
the alloy is decreased at first and then increased, and the turning point is 250 V. Under the condition of intermit-
tent AC magnetic field, when the discharge frequency is 1~10 Hz or the duty cycle is 10% ~40% , as the dis-
charge frequency or duty cycle increases, grain size of the alloy is decreased at first and then increased, where the
turning point is 5 Hz or 20% , respectively.

Key Words: Mg-Gd-Y-Zr Alloy, AC Magnetic Field, Solidification Structure, Mechanical Properties
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