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1. Experimental procedure: 

 

Figure S1. Sintering curve of Mo2FeB2-based cermets. 

2. Characterization 

The particle size of Mo2FeB2 hard phase was measured using the equivalent circle method. The 

equivalent circle method states that elongated particles are equivalent to the circular particles with 

the same area, and that the diameter of the equivalent circle is the particle size of Mo2FeB2 hard phase. 

The particle size was calculated using Equation (1): 

𝐷 = 2√
𝑆

π
 (1) 

where 𝑆 is the area of a single Mo2FeB2 hard phase. 

The sphericity (𝐾) was calculated using Equation (2): 

𝐾 =
4π𝑆

𝐿2
 (2) 

where 𝑆 and 𝐿 are the area and perimeter of single Mo2FeB2 hard phase, respectively. The closer the 

value is to 1, the closer the shape of Mo2FeB2 hard phase is to a circle. More than 500 grains were 

measured for each sample to obtain the statistical results.  
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The relative density of Mo2FeB2-based cermets was measured according to Archimedes 

technique. The relative density (𝜌) was calculated using Equation (3): 

𝜌 =
𝑚1 − 𝑚2

𝑚3 − 𝑚2
 (3) 

where 𝑚1 , 𝑚2  and 𝑚3  are dry weight, suspending weight, and wet weight of the samples, 

respectively. The weight of samples was measured using an electronic analytical balance (XS105, 

Mettler Toledo, Zurich, Switzerland) with the accuracy of 0.01 mg. 

The hardness of Mo2FeB2-based cermets was measured under a hardness tester (MX1000, Jinan, 

China), and each sample was measured at least 5 times. Fracture toughness (KIC) at room temperature 

was obtained using Single Edge Notched Beam (SENB) method with line incision. Five specimens for 

each kind of cermets, with dimensions of 2.5 mm × 5 mm × 25 mm, were prepared and tested to 

ensure the reproducibility of data. The measurements were performed using a three-point bend test 

with a cross-head speed of 0.1 mm/min (INSTRON-1195, Boston, MA, USA). Fracture toughness (KIC) 

was calculated using Equations (4) and (5): 

𝐾𝐼𝐶 = 𝑌
3𝐹𝑙

2𝑏ℎ2
𝑎

1
2⁄  (4) 

𝑌 = 1.93 − 3.07
𝑎

ℎ
+ 14.53(

𝑎

ℎ
)2 − 25.11 (

𝑎

ℎ
)

3

+ 25.80(
𝑎

ℎ
)4 (5) 

where 𝑌 is the geometrical factor related to the crack depth ratio, 𝐹 is the critical rupture load, 𝑏, 𝑙 

and ℎ are width, length and thickness of bar, respectively, and a is the initial crack length. 

The transverse rupture strength (TRS) tests of Mo2FeB2-based cermets at room temperature were 

conducted using a three-point bend test with a cross-head speed of 0.1 mm/min. Five specimens, each 

with dimensions of 3 mm × 4 mm × 22 mm, were prepared and tested to ensure the reproducibility 

of data. The TRS (𝛿) was calculated using Equation (6): 

𝛿 =
3𝐹𝑙

2𝑏ℎ2
 (6) 

where 𝐹 is the critical rupture load,  𝑙 , 𝑏 and  ℎ are length, width and thickness of the bar, 

respectively. 
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