[bookmark: _GoBack]Table 1.
	Sample designation#
	Density 
(%)
	Mean grain size
 
	Experimental Vickers hardness (GPa)
	Fracture toughness 
(MPa m1/2)

	
	
	
	Indentation load: 4.91N
(HV0.5)
	Indentation load: 9.81N
(HV1)
	Indentation load: 19.6N
(HV2)
	

	1: 220-B4C*, SPS 1800˚C -3 min
	99.2
	17.2 μm
	33±3
	33±1
	29±2
	2.0±0.1

	2: 500-B4C*, SPS 1700˚C -3 min
	100
	690 nm
	[bookmark: OLE_LINK4]37±3
	[bookmark: OLE_LINK3]36±2
	34±2
	2.5±0.2

	3: 220-B4C$, SPS 1700˚C -3 min 
	98.5
	370 nm
	36±2
	36±1
	33±1
	2.6±0.2

	[bookmark: OLE_LINK6]4: 40-B4C&, SPS 1200˚C-10 min, 1600˚C-1min
	94.7
	120 nm
	30±1
	28±2
	27±1
	3.5±0.2


# SPS was done under pressure of 75 MPa with heating rate of 100 ˚C/min, *500-B4C denotes sub-micrometric B4C powders with average particle size of 500 nm, $ 220-B4C denotes sub-micrometric B4C powders with average particle size of 220 nm and & 40-B4C denotes nano-B4C powders with average particle size of 40 nm. 






Table 2.
	Sample Number
	Mean grain size
	Mean twin spacing
(nm)
	Porosity 
(%)
	Experimental
hardness of 
HV2
 (GPa)
	True hardness of HV2
(GPa) 
	Raw toughness
(MPa m1/2)
	Defect size
	Corrected Kc 
lower bound: 
Y = 2/
(MPa m1/2)
	Corrected Kc 
upper bound: 
Y = 1.12
(MPa m1/2)

	1
	17.2 μm
	290±100 
	0. 08
	29±2
	31
	2.0±0.1
	20 m
	1.9
	2.0

	2
	690 nm
	47±16 
	0
	34±2
	34
	2.5±0.2
	7 m
	1.9
	2.3

	3
	370 nm
	28±13
	1.5
	33±1
	36
	2.6±0.2
	6 m
	1.9
	2.4

	4
	120 nm
	6.1±2.7 
	5.3
	27±1
	40
	3.5±0.2
	2 m
	1.8
	2.7
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