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Fig. 1 Schematic of experimental setup
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Fig. 2 Schematic illustration of spall process
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Table 1 Hugoniot parameters of flyers'”!

Material  pgi/(g-em™)  cq/(km-s7") A
PMMA 1.186 2.65 1.54
LY12 2.784 5.37 1.29
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Table 2 Parameters and results of spall experiments for Nd-Fe-B

Exp. No.  Material of flyer ~ Thickness of flyer/mm Vi(m-s™) Thickness of sample/mm  0/GPa 05,/GPa
01 PMMA 1.17 122.67 3.99 0.375 0.209
02 PMMA 1.16 173.99 3.99 0.550 0.249
03 PMMA 1.17 230.72 3.96 0.739 0.263
04 LY12 2.28 146.33 3.95 1.591 0.274
05 LY12 2.33 161.90 3.90 1.737 0.313
06 LY12 2.28 190.89 3.94 2.092 0.251
07 LY12 2.34 230.73 3.95 2.512 0.224
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Fig. 3 Free surface velocity profile of the sample Fig. 4 The relationship between spall strength

in the spall experiment and impact stress
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Fig. 5 SEM images of the fractured surface
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Spall Strength and Fracture Mechanism of Sintered Nd-Fe-B
WAN Yin, WANG Huanran, CHU Guangxiang, REN Chunying
(Key Laboratory of Impact and Engineering of Ministry of Education, Ningbo University, Ningbo 315211, China)

Abstract: The plate impact experiment was carried out through use of one-stage gas gun platform to study
the spall of sintered Nd-Fe-B magnet subjected to one-dimensional loading. The free-surface velocity profile
was measured using fiber velocity interferometer system for any reflector, and the spall strength was
determined. The main results show that spall strength increases and then decreases when the impact stress
increases from 0.377 GPa to 2.512 GPa. The reason is attributed to compression damage of the material
when the impacted stress exceeds a stress threshold. Furthermore, the fractured morphology of sinter Nd-Fe-B
was analyzed by scanning electron microscopy and the transgranular fracture was observed.

Keywords: sintered Nd-Fe-B; spall strength; fracture mechanism; transgranular fracture
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