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Formation Mechanism of Vacuum Induction Electrode Crack in La-containing Cobalt-
based Alloy
JIANG Shichuan'*, ZHOU Yang"?, TANG Pingmei?, XIA Changlin®, PEIl Binghong®, WANG Fu’

(1. Chengdu Institute of Advanced Metallic Material Technology and Industry Co., L.td., Chengdu 610303; 2.
State Key Laboratory of Metal Material for Marine Equipment and Application, Anshan 114009; 3. Pangang Group
Jiangyou Changcheng Special Steel Co., Ltd., Jiangyou 621704)

Abstract: The chemical composition, morphology, precipitated phase, secondary dendrite arm spacing and crack for-
mation mechanism of LLa-containing cobalt-based superalloy electrode with various cracking degree were analyzed. The
role of La element during the solidification process was revealed to control casting cracks. The results indicate that
cracks in La-containing cobalt-based superalloy electrode are characterized by internal thermal cracks, which are
related with solidification conditions and element segregation. With La content exceeding 0.35% , the non-equilibrium
solidification path and redistribution patterns of elements are changed, and La-riched La (Ni, Co),La precipitates with
high microhardness are generated between dendrites or grain boundaries, which is prone to preferred channel for crack
propagation under tensile stress. With the increase of LLa content, the spacing between secondary dendrites is increased,
and the ability to resist crack propagation is weakened, thus increasing the tendency towards hot cracking. Vacuum
induction electrode crack in La-containing cobalt-based alloy can be effectively prevented by controlling L.a content,

solid-liquid two-phase region, and reducing the secondary dendrite spacing.
Key Words: La-containing Cobalt-based Alloy, Electrode Cracks, Solidification Path, (Ni, Co) ,La Precipitate
Phase, Secondary Dendrite Arm Spacing
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Fig.1 Macro morphology of electrode rod cracks
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Fig.2 As-cast microstructure and precipitates of electrode cracks
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Fig.5 Morphologies of electrode precipitates with different cracking degrees
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