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Supplementary Figure 1 

2 
Figure S1. Schematic diagram of the heat flux measurement setup. 3 

The heat flux measurement setup modified from the thermal conductivity measurement setup 4 
using a flow-meter method was used to measure the heat dissipation property in a previous study 5 
and shown in Figure S1 [1]. Stainless steel 304 block (thermal conductivity=16.2 W⋅m−1⋅k−1 at 200 ℃, 6 
POSCO, Korea) used in meter bar was cut to 50 x 50 x 120 mm, and was placed at the center of the 7 
setup. The heat loss of the meter bar was minimized by surrounding the heat insulator, and the heat 8 
source was inserted at the bottom center of the meter bar. The magnesium specimen was placed on 9 
the top of the meter bar with thermal grease (3.8 W⋅m−1⋅k−1, Evercool TC-200, Taiwan), which 10 
reduces the interfacial thermal resistance. Four T-type thermocouples are placed 10 mm apart from 11 
the top of the meter bar. Temperature changes were recorded on a monitoring system (MV 1000, 12 
Yokogawa, Japan). The temperature of the heat source was maintained at 200 ℃ during the 13 
measurement. After more than 30 minutes, the heat flux was calculated when the steady-state 14 
temperature was reached. 15 

The heat from the heat source is transferred to the specimen through conduction and released 16 
to the atmosphere through the radiation of the specimen. Therefore, the dissipated heat flux can be 17 
calculated from the heat flux of the meter bar. The heat flux was calculated by the temperature of 18 
the four thermocouples and the thermal conductivity of the meter bar. The heat flux (Qxy, W/m2) 19 
between two thermo-couples (x and y) can be expressed as following equation [2,3]: 20 

Qxy = (λ x A / dxy) x (Tx −Ty ), (1) 

where λ, A, dxy, Tx and Ty are the thermal conductivity of the meter bar (16.2 W⋅m−1⋅k−1), the 21 
cross-sectional area of the meter bar (25 cm2), the distance between two thermocouples (10 mm), the 22 
temperatures of the any thermocouples x and y, repectively. That is, the heat flux can be obtained 23 
by the average of Q21 Q32 and Q43 through temperatures of four thermocouples (Thermocouple1, 24 
Thermocouple2, Thermocouple3 and Thermocouple4). 25 
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