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Microstructure evolution of Ndy3sFeze 75Be 75 peritectic alloy under
laser rapid solidification
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(State Key Laboratory of Solidification Processing, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: Laser rapid solidification experiments were performed on Nd;3 sFes9 75Bs 75 hyperperitectic alloy to investigate
microstructure evolution. The results show that at scanning velocity higher than 2 mm/s, peritectic 7; phase directly
precipitates from the liquid instead of by peritectic reaction. Using KGT model and the maximum growth temperature
criterion, critical velocity for the transition from primary y-Fe phase to 7| phase is calculated to be 0.34 mm/s, which
approaches the experimental value of 2 mm/s. High velocity banding structure, showing oscillatory plane front and
cellular microstructures, is firstly detected in Nd,; sFes9 75Bg 75 peritectic alloys. The growth velocity for banding structure

is deduced to be in the range of 100—500 mm/s. The experimental appearance of the banding structure agrees well with

the theoretical prediction.
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Fig.1 SEM image of laser remelted pool at scanning velocity

of 50 mm/s
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Fig.2 Microstructures of Nd,;sFes975Bg 75 alloy in longitudinal

section at scanning rates: (a) 2 mm/s; (b) 5 mm/s
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Fig.3 Changes of interface temperatures of y-Fe and T phases

in Ndi3 sFe;9 75B¢ 75 alloy at different growth rates
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Table 1 Physical constants of NdFeB

Symbol Parameter y-Fe T, phase Reference
m/K Equilibrium liquidus slope -16.5 =17 [15]
I'/mK Gibbs-Thomson coefficient 2X107 1X10°° [15]
Dy(m*s™) Diffusion coefficient of Nd in liquid 5X107° 5%107° [15]
wd(ms K Kinetic coefficient 1 0.01 [16]
c/% Composition of solid phase 0 11.78 [7]
T/K Peritectic temperature 1453 [7]
/% Composition of L at T}, 15 [7]
T/K Melting point of pure substance 1700 1478 *
k Equilibrium distribution coefficient 0 0.784 *x
ay/m Characteristic interface width 5%X107°
Di/(m*s ™) Interface diffusion coefficient 5%107°
G/(K:m™) Interface temperature gradient 4x10*
*Tp =T, —mlcy, —¢) s wxf= s
Cp

Bl 4 IR 100 mm/s T IR 4141
Fig.4 High velocity banded structure in Nd;;sFe975Bg7s at
scanning rate of 100 mm/s
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Fig.5 Microstructure in Nd;3sFe;975Bg7s alloy at scanning

rate of 500 mm/s and schematic diagram of elements analysis
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Table 2 EDS results of Fe and Nd contents of each phase

shown in Fig.5

Spectrum w(Fe)/% w(Nd)/%
Spectrum 1 73.72 26.28
Spectrum 2 73.71 26.29
Spectrum 3 96.78 3.22
Spectrum 4 77.89 22.11
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