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Directional forced cooling device after induction
remelting: 1—Flow-meter; 2—Cooling water pipe; 3—Pancake
coil; 4—Magnetize; 5—Outfall; 6—Sample; 7—Coating; 8—
Seal circle; 9—Stage; 10—Lift stage; 11—Lift bar; 12—

Impounding reservoir
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Fig. 2 Metallograph of section of prefabrication Ni60 coating
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Fig. 3 Metallographs of section and surface of remelting coating under different cooling water fluxes: (a) 0 L/h, section; (b) 0 L/h,

surface; (c) 20 L/h, section; (d) 20 L/h, surface; (e) 80 L/h, section; (f) 80 L/h, surface; (g) 120 L/h, section; (h) 120 L/h, surface
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Fig. 4 SEM images((al), (b1)) and main element distributions((a2)—(b4)) on section of remelting coating under different cooling

water fluxes
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Fig. 6 SEM images of remelting coating surfaces under
different cooling water fluxes: (a) Prefabrication, Ni60; (b) 0
L/h; (c) 80 L/h
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Table 1 EDS point analysis result of coating surface by EDS
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Location Mass fraction/%

No. Ni Cr Fe C B Si (¢}
a 64.15 16.80 430 570 440 3.85 040
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b 3544 14.75 3236 623 703 235 1.85
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Effect of forced cooling on microstructure of
induction remelting Ni60 alloy coating

WANG Peng-chunl' 2 LU Yangl' 2 YANG Xiao-tian" % XIAO Rong-zhenl’ 2 YANG Xiao-wei'"2

(1. College of Materials and Engineering, Lanzhou University of Technology, Lanzhou 730050, China;
2. State Key Laboratory of Advanced Processing and Recycling of Nonferrous Metals,
Lanzhou University of Technology, Lanzhou 730050, China)

Abstract: The Ni60 alloy coating was prefabricated on 45 steel substrate by supersonic plasma spraying technology and
fasted cooling was then conducted on the coating by directional cooling device under conditions of cooling water at
different flux after induction remelting. The effect of cooling rate on the microstructures of the induction remelting
coating was investigated by OM, SEM (EDS) and XRD, etc. The results indicate that the microstructures of the coating
change greatly and the metallurgical bond forms between the coating and substrate with the increase of flux of the
cooling water. When the flux of cooling water is 80 L/h, the directional solidification microstructures of the cross in the
coating are dense and fine. The symmetry of the cross is perfect and the orientation of the cross is well consistent.
Besides, its deviation angle is small with respect to the [001] direction and the range of deviation angle is 0°—8°. At the
same time, it has a highly preferred orientation along the (200) crystallographic plane.

Key words: Ni60 coating; induction remelting; forced cooling; directional solidification microstructure; preferred

orientation
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