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An equipment under a high 

magnetic field was used for the directional solidification and quenching experiments. 

The equipment consisted of a superconducting magnet and a Bridgman directional 

solidification furnace [25]. The schematic diagram of the equipment is shown in Fig. 

1(a). The furnace was evacuated to 2 × 10 3 Pa, and then 350 Pa of argon gas was 

introduced as a protective gas. According to the phase diagram of the Cu-Ag system, 

its eutectic temperature is 

 

for 30 min to achieve a steady temperature inside the alloy. Then, the samples were 

pulled down 20 mm to the liquid Ga-In-Sn 

directional solidification, followed by quenching to preserve the solid-liquid interface. 

The solidification direction (v) was upward and parallel the long axis of the samples (z). 

The temperature and atmosphere remained unchanged during directional solidification 

and quenching experiments. The product of the magnetic flux density (B) and its 

gradient (dB/dz), BdB/dz, was used to characterize the magnetic field gradient effects. 
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4 magnetic field gradients, i.e., 0 T and 0 T2/m, 5.31 T and 0 T2/m, 5.31 T and -30 T2/m, 

and 5.31 T and -70 T2/m were chosen by fixing the samples at different positions in the 

bore of the superconducting magnet (Figs. 1(b) and (c)). 
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