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Materials and Methods

Fig. S1.  The analysis and comparison of the power-law scaled yield strength of high-entropy alloys (HEAs) and metallic glasses (MGs) to an experimental data set.
Fig. S2.  Bonding-charge-density isosurface (Δρ = 0.009 e- Å-3) of the BCC MoTaVW high entropy alloy together with its response to elastic deformation..
Fig. S3.  Bonding-charge-density isosurface (Δρ = 0.009 e- Å-3) of the BCC MoNbVW high entropy alloy together with its response to elastic deformation.


Table S1. Properties of HEAs and HE MGs mentioned in the present work (Figure 2), including the crystal structure, bulk modulus (B), Shear modulus (G), Young’s modulus (E), hardness (Hv), yield strength (σ0.2), ultimate strength (σf), valence-electron-concentration (VEC), and electron work function (EWF).
Table S2. Predicted properties of pure elements (W, Mo, Ta, Nb, and V) and their corresponding HEAs.
Table S3. Predicted elastic properties of pure elements (W, Mo, Ta, Nb, and V) and their corresponding HEAs.
Table S4. Predicted properties of pure elements and HfNbTiZr HEA.
Table S5. Predicted elastic properties of pure elements and HfNbTiZr HEA.
Table S6. Predicted Young’s modulus and shear modulus of pure elements and their corresponding HEA

Table S7. CPFE parameters for HfNbTiZr and MoNbTaW, including the reference strain rate (), the inverse strain-rate-sensitivity exponent(n), the initial hardening modulus (h0), the initial value of the slip resistance (τ0), and the saturation value of the slip resistance (τs),



1. Equations of State (EOS) Fitting
The four-parameter Birch-Murnaghan (BM4) equation 1-3 is used to describe the relation between the volume and energy, shown as follows,

				(1)


where the fitting parameter, a, is defined as .  The parameters of V0, E0, B0, and , represent the equilibrium volume, energy, bulk modulus, and its first derivative with respect to the pressure, respectively.




Table S1. Properties of HEAs and HE MGs mentioned in the present work (Figure 2), including the crystal structure, bulk modulus (B), Shear modulus (G), Young’s modulus (E), hardness (Hv), yield strength (σ0.2), ultimate strength (σf), valence-electron-concentration (VEC), and electron work function (EWF)
	Composition
	Phase
	B
GPa
	G
GPa
	E
GPa
	Hv
MPa
	σ0.2
MPa
	σ0.2(Cal)
MPa
	VEC
	EWF
	Ref

	HfNbTiZr
	BCC
	-
	-
	-
	-
	879
	1,084 #
	4.25 *
	4.14 *
	4

	HfNbTaTiZr
	BCC
	-
	-
	-
	3,826
	929
	1,118 #
	4.40 *
	4.17 *
	5

	MoNbTaW
	BCC
	-
	-
	-
	4,500
	1,135 (RT)
405 (1,873K)
	1,605 #
	5.50
	4.42 *
	6-8

	MoNbTaVW
	BCC
	-
	-
	-
	5,300
	1,246 (RT)
1,536 (1,073K)
477 (1,873K)
	1,551 #
	5.40
	4.40 *
	

	NbTiVZr
	BCC+
	118.6
	45.70
	121.1
80
	3,285
3,035
	1,105 (RT)
834 (873K)
	1,251 #
	4.50
	4.25 *
	9-11

	NbTiV2Zr
	BCC+
	-
	-
	98

	2,987
2,958
	918 (RT)
571 (873K)
	1,347 #
	4.60 *
	4.30 *
	11


	CrNbTiZr
	BCC+
	-
	-
	120
	4,099
3,888
	1,260 (RT)
1,035 (873K)
	1,347 #
	4.75 *
	4.30 *
	

	CrNbTiVZr
	BCC+
	-
	-
	100
	4,720
4,402
	1,298 (RT)
1,230 (873K)
	1,348 #
	4.80 *
	4.30 *
	

	CrMo0.5NbTa0.5TiZr
	BCC
	-
	-
	-
	5,288
	1,595 (RT)
	1,392 #
	4.90 *
	4.32 *
	12, 13

	AlMo0.5NbTa0.5TiZr
	BCC
	-
	-
	178.6
80
	5,800
	2,000 (RT)
1,597 (1,073K)
	1,309 #
	4.30 *
	4.28 *
	12, 13

	Al0.4Hf0.6NbTaTiZr
	BCC
	-
	-
	78.1
	4,900
	1,841 (RT)
796 (1,073K)
	1,167 #
	3.96 *
	4.20 *
	13

	CuHfNiTiZr
	AM
	-
	-
	-
	-
	1,920
	1,585 #
	6.60 *
	4.42 *
	14, 15

	Ti40Zr25Cu12Ni3Be20
	AM
	109.6
	35.5
	96.2
	-
	1,680
	1,667 #
	6.54
	4.45 *
	7, 16, 17

	Zr41.2Ti13.8Cu12.5Ni10Be22.5
	AM
	114.7
114.1
	37.4
34.1
	101.3
95
	-
-
	-
1,860
	1,735 #
	5.03
	4.48 *
	7, 16, 18

	Ti32.8Zr30.2Cu5.3Ni9Be22.7
	AM
	
	36.1
	97.8
	-
	1,831
	1,737 #
	4.46 *
	4.48 *
	14, 19

	Ti55Zr10Cu9Ni8Be18
	AM
	-
	-
	-
	-
	2,050
2,097
	1,807 #
	4.75 *
	4.51 *
	14, 20

	Ti45Zr16Cu10Ni9Be20
	AM
	-
	-
	-
	-
	2,105
	1,826 #
	4.84 *
	4.52 *
	14, 20

	Ti20Zr20Cu20Ni20Be20
	AM
	-
	-
	-
	-
	2,315
	2,111 #
	6.2 *
	4.63 *
	14


Note: * indicates that the EWFs of HEAs are estimated by the ideal mixing of those of pure elements while # presents the data predicted in the current work. The abbreviations of AM and BCC+ mean the amorphous state and the BCC matrix combined with a second phase, respectively. RT indicates room temperature.

Table S2. Predicted properties of pure elements  (W, Mo, Ta, Nb, and V) and their corresponding HEA
	
	Lattice Parameter
Å
	V0
Å3/atom
	E0
eV atom-1
	ΔHmix
KJ mole-1
	B
GPa
	Bʹ
	Rs/a0
Å
	EF
eV
	EWF
	Hv
MPa
	σ0.2
MPa

	
	
	
	
	
	
	
	
	
	HD
	Exp.
	
	

	W (BCC)
	FP
	3.187
	16.185
	-12.78005
	-
	-
	-
	2.171
	10.610
	4.170
	
	
	-

	
	BM4
	3.190
3.190a
	16.231
16.229b
	-12.78011
	-
	302.35
302.2b
	4.29
4.29b
	2.174
2.04c
	10.590
11.47c
	4.168
4.41c
	
4.55e
	
3,430d
	-

	Mo (BCC)
	FP
	3.151
	15.644
	-10.90748
	-
	-
	-
	2.147
	10.854
	4.193
	
	
	-

	
	BM4
	3.153
3.178a
	15.665
15.956b
	-10.90793

	-
	264.89
260.4b
	4.53
4.41b
	2.148
2.03c
	10.840
11.36c
	4.192
4.46c
	
4.6e
	
1,530d
	-

	Ta (BCC)
	FP
	3.318
	18.260
	-11.73280
	-
	-
	-
	2.261
	9.789
	4.086
	
	
	-

	
	BM4
	3.321
3.320a
	18.306
18.313b
	-11.73279
	-
	195.64
195.3b
	3.91
3.82b
	2.263
2.13c
	9.771
10.19c
	4.085
4.37c
	
4.25e
	
873d
	-

	Nb (BCC)
	FP
	3.306
	18.068
	-10.19391
	-
	-
	-
	2.253
	9.860
	4.094
	
	
	-

	
	BM4
	3.310
3.322a
	18.133
18.342b
	-10.19400
	-
	171.25
172.3b
	3.76
3.89b
	2.255
2.13c
	9.836
10.82c
	4.091
4.25c
	
4.3e
	
1,320d
	-

	V (BCC)
	FP
	2.990
	13.363
	-8.95884
	-
	-
	-
	2.037
	12.054
	4.305
	
	
	-

	
	BM4
	2.999
2.992a
	13.480
13.453b
	-8.95940
	-
	181.61
182.9b
	4.00
3.84b
	2.043
2.09c
	11.982
11.09c
	4.298
4.32c
	
4.3e
	
628d
	-

	MoNbTaW

	O1
	FP
	3.233
	16.894
	-11.48474
	-7.833
	-
	-
	2.203
	10.310
	4.140
	-
	4,498.9
	1,076.1

	
	BM4
	3.234
	16.916
	-11.48476
	-7.820
	234.05
	4.18
	2.204
	10.304
	4.139
	-
	4,494.8
	1,075.1

	O2
	FP
	3.235
	16.931
	-11.52368
	-11.590
	-
	-
	2.204
	10.297
	4.139
	-
	4,490.6
	1,074.1

	
	BM4
	3.237
	16.952
	-11.52366
	-11.573
	234.30
	4.21
	2.206
	10.285
	4.137
	-
	4,482.3
	1,072.1

	R1
	FP
	3.236
	16.944
	-11.48997
	-8.337
	-
	-
	2.205
	10.291
	4.138
	-
	4,486.4
	1,073.1

	
	BM4
	3.237
	16.964
	-11.48995
	-8.321
	230.81
	4.15
	2.206
	10.285
	4.137
	-
	4,482.3
	1,072.1

	R2
	FP
	3.234
	16.918
	-11.48593
	-7.947
	-
	-
	2.204
	10.304
	4.139
	-
	4,494.8
	1,075.1

	
	BM4
	3.235
	16.931
	-11.48591
	-7.931
	232.47
	4.17
	2.204
	10.297
	4.139
	-
	4,490.6
	1,074.1

	R3
	FP
	3.234
	16.913
	-11.49185
	-8.519
	-
	-
	2.204
	10.304
	4.139
	-
	4,494.8
	1,075.1

	
	BM4
	3.235
	16.930
	-11.49186
	-8.505
	232.97
	4.18
	2.204
	10.297
	4.139
	-
	4,490.6
	1,074.1

	MoNbTaW (Exp.)
	3.220c
3.213d
	
	
	-6.50f 
	
	
	
	
	
	4.373*
	4,500c
4,455d
	1,135c (RT)

	MoNbVW

	O1
	FP
	3.159
	15.764
	-10.77261
	-6.034
	-
	-
	2.152
	10.799
	4.188
	-
	4,822.6
	1,153.5

	
	BM4
	3.161
	15.791
	-10.77262
	-6.007
	229.92
	4.23
	2.154
	10.785
	4.187
	-
	4,813.4
	1,151.4

	O2
	FP
	3.159
	15.765
	-10.78981
	-7.694
	-
	-
	2.152
	10.799
	4.188
	-
	4,822.6
	1,153.5

	
	BM4
	3.162
	15.802
	-10.78985
	-7.669
	232.06
	4.17
	2.154
	10.778
	4.186
	-
	4,808.9
	1,150.3

	R1
	FP
	3.163
	15.821
	-10.76278
	-5.086
	-
	-
	2.155
	10.772
	4.185
	-
	4,804.3
	1,149.2

	
	BM4
	3.164
	15.844
	-10.76278
	-5.058
	225.97
	4.21
	2.156
	10.765
	4.185
	-
	4,799.7
	1,148.1

	R2
	FP
	3.162
	15.803
	-10.76716
	-5.508
	-
	-
	2.154
	10.778
	4.186
	-
	4,808.9
	1,150.3

	
	BM4
	3.164
	15.832
	-10.76720
	-5.484
	228.88
	4.19
	2.156
	10.765
	4.185
	-
	4,799.7
	1,148.1

	R3
	FP
	3.162
	15.807
	-10.77075
	-5.855
	-
	-
	2.154
	10.778
	4.186
	-
	4,808.9
	1,150.3

	
	BM4
	3.163
	15.823
	-10.77077
	-5.829
	228.83
	4.22
	2.155
	10.772
	4.185
	-
	4,804.3
	1,149.2

	MoNbVW
	
	
	
	
	
	
	
	
	
	4.360*
	
	

	MoTaVW

	O1
	FP
	3.165
	15.822
	-11.17814
	-8.042
	-
	-
	2.155
	10.772
	4.185
	-
	4,804.3
	1,149.2

	
	BM4
	3.164
	15.843
	-11.17818
	-8.020
	235.33
	4.22
	2.156
	10.765
	4.185
	-
	4,799.7
	1,148.1

	O2
	FP
	3.163
	15.849
	-11.16675
	-6.943
	-
	-
	2.157
	10.758
	4.184
	-
	4,795.2
	1,147.0

	
	BM4
	3.167
	15.877
	-11.16683
	-6.925
	235.51
	4.18
	2.158
	10.744
	4.183
	-
	4,786.1
	1,144.8

	R1
	FP
	3.167
	15.877
	-11.16075
	-6.364
	-
	-
	2.158
	10.744
	4.183
	-
	4,786.1
	1,144.8

	
	BM4
	3.168
	15.900
	-11.16075
	-6.338
	232.19
	4.19
	2.159
	10.738
	4.182
	-
	4,781.6
	1,143.7

	R2
	FP
	3.165
	15.855
	-11.16473
	-6.748
	-
	-
	2.157
	10.758
	4.184
	-
	4,795.2
	1,147.0

	
	BM4
	3.166
	15.874
	-11.16473
	-6.722
	234.45
	4.18
	2.157
	10.751
	4.183
	-
	4,790.6
	1,145.9

	R3
	FP
	3.166
	15.863
	-11.17499
	-7.738
	-
	-
	2.157
	10.751
	4.183
	-
	4,790.6
	1,145.9

	
	BM4
	3.167
	15.878
	-11.17489
	-7.703
	235.39
	4.22
	2.158
	10.744
	4.183
	-
	4,786.1
	1,144.8

	MoTaVW
	
	
	
	
	
	
	
	
	
	4.390*
	
	


Note: * indicates that the EWFs of HEAs are estimated by the ideal mixing of these of pure elements.
a Wang et al., first-principles calculations with PAW-GGA 21
b Shang et al., first-principles calculations with PAW-GGA 3
c Halas et al., key parameters calculating EWF by the Halas-Durakiewicz (HD) model 22
d  Senkov et al., experimental measurements 23
e Michaelson, EWF from experimental measurements 24 
f Guo et al., calculations7
 

Table S3. Predicted elastic properties of pure elements (W, Mo, Ta, Nb, and V) and their corresponding HEAs
	
	c11
	c12
	c44
	c12-c44
	cʹ
	AZ
	B
	G
	E
	B/G
	v
	AVR

	W
	GGA
	526.451
	198.220
	141.194
	385.257
	164.116
	0.86033
	307.63
	149.96
	386.99
	2.05
	0.290
	0.00271

	
	GGA
	517.8a
	201.7a
	139.4a
	378.4a
	-
	-
	-
	-
	-
	-
	-
	-

	Mo
	GGA
	472.813
	169.751
	56.782
	416.031
	151.531
	0.37472
	270.77
	85.20
	231.34
	3.18
	0.358
	0.11127

	
	GGA
	466.0a
	165.2a
	99.5a
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Ta
	GGA
	262.180
	164.916
	62.081
	200.099
	48.632
	1.27655
	197.34
	56.30
	154.23
	3.51
	0.370
	0.00714

	
	GGA
	260.9a
	165.2a
	70.4a
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Nb
	GGA
	248.209
	137.339
	2.512
	245.697
	55.435
	0.04531
	174.30
	13.87
	40.54
	12.56
	0.461
	0.70705

	
	GGA
	247.2a
	140.0a
	14.2a
	-
	-
	-
	-
	-
	-
	-
	-
	-

	V
	GGA
	286.938
	138.105
	18.367
	268.571
	74.4165
	0.24681
	187.72
	33.54
	94.96
	5.60
	0.416
	0.21619

	
	GGA
	272.0a
	144.8a
	17.6a
	-
	-
	-
	-
	-
	-
	-
	-
	-

	MoNbTaW

	MoNbTaW
	O1
	369.072
	168.697
	48.321
	320.751
	100.188
	0.48231
	235.49
	65.00
	178.58
	3.62
	0.374
	0.06251

	
	O2
	384.122
	160.274
	64.144
	319.978
	111.924
	0.5731
	234.89
	80.30
	216.27
	2.92
	0.347
	0.03676

	
	R1
	-184.595
	-66.545
	-107.129
	*
	*
	*
	*
	*
	*
	*
	*
	*

	
	R2
	376.488
	162.684
	66.741
	309.747
	106.902
	0.62432
	233.95
	80.67
	217.07
	2.90
	0.345
	0.02641

	
	R3
	370.985
	162.628
	70.955
	300.03
	104.179
	0.68109
	232.08
	82.79
	221.97
	2.80
	0.341
	0.0176

	MoNbVW

	MoNbVW
	O1
	382.523
	159.104
	51.069
	331.454
	111.710
	0.45716
	233.58
	70.28
	191.62
	3.32
	0.363
	0.0718

	
	O2
	394.338
	149.980
	62.182
	332.156
	122.179
	0.50894
	231.43
	81.78
	219.49
	2.83
	0.342
	0.0538

	
	R1
	381.889
	151.830
	70.884
	311.005
	115.030
	0.61622
	228.52
	86.14
	229.57
	2.65
	0.333
	0.02788

	
	R2
	381.921
	154.305
	61.002
	320.919
	113.808
	0.53601
	230.18
	78.51
	211.50
	2.93
	0.347
	0.04598

	
	R3
	381.921
	154.305
	61.002
	320.919
	113.808
	0.53601
	230.18
	78.51
	211.50
	2.93
	0.347
	0.04598

	MoTaVW

	MoTaVW
	O1
	354.584
	174.180
	41.031
	313.553
	90.202
	0.45488
	234.31
	56.59
	157.11
	4.14
	0.388
	0.07269

	
	O2
	373.399
	169.311
	54.093
	319.306
	102.044
	0.53009
	237.34
	69.94
	191.06
	3.39
	0.366
	0.04761

	
	R1
	371.826
	163.176
	71.446
	300.380
	104.325
	0.68484
	232.73
	83.17
	222.96
	2.80
	0.340
	0.01711

	
	R2
	370.752
	165.318
	64.207
	306.545
	102.717
	0.62509
	233.80
	77.57
	209.54
	3.01
	0.351
	0.02627

	
	R3
	364.810
	169.724
	65.424
	299.386
	97.543
	0.67072
	234.75
	76.81
	207.77
	3.06
	0.352
	0.01903


Note: * indicates that the improper arrangement of atoms causes the large lattice distortion/misfit, and, thus, to result in a mechanically-unstable state (i.e., negative values of elastic constants). 
a Shang et al., first-principles calculations with PAW-GGA 3

Table S4. Predicted properties of the pure elements and HfNbTiZr HEA
	
	Lattice Parameter
Å
	V0
Å3/atom
	E0
eV atom-1
	ΔHmix
KJ mole-1
	B
GPa
	Bʹ
	Rs/a0
Å
	EF
eV
	EWF
	Hv
MPa
	σ0.2
MPa

	
	
	
	
	
	
	
	
	
	FP
	Exp.
	
	

	Zr (BCC)
	FP
	3.570
	22.746
	-8.35526
	-
	-
	-
	2.432
	8.456
	3.940
	4.05e
	-
	-

	
	BM4
	3.576
3.574a
	22.873
22.885b
	-8.35539
	-
	89.20
89.7b
	3.24
3.13b
	2.437
2.33c
	8.427
8.50c
	3.936
4.19c
	-
	-
	-

	Ti (BCC)
	FP
	3.240
	17.003
	-7.69395
	-
	-
	-
	2.208
	10.266
	4.135
	4.33e
	-
	-

	
	BM4
	3.251
3.241a
	17.182
17.123b
	-7.69456
	-
	106.70
107.3b
	3.27
3.47b
	2.215
2.24c
	10.196
8.84c
	4.128
4.36c
	-
	-
	-

	Hf (BCC)
	FP
	3.533
	22.053
	-9.65480
	-
	-
	-
	2.407
	8.634
	3.960
	3.9e
	-
	-

	
	BM4
	3.538
3.538a
	22.137
22.128b
	-9.65489
	-
	102.00
101.8b
	3.17
3.32b
	2.411
2.43c
	8.609
8.69c
	3.957
3.89c
	-
	-
	-

	Nb (BCC)
	FP
	3.306
	18.068
	-10.19391
	-
	-
	-
	2.253
	9.860
	4.094
	4.3e
	1,320d
	-

	
	BM4
	3.310
3.322a
	18.133
18.342b
	-10.19400
	-
	171.25
172.3b
	3.76
3.89b
	2.255
2.13c
	9.836
10.82c
	4.091
4.25c
	-
	-
	-

	HfNbTiZr

	O1
	FP
	3.408
	19.790
	-8.92984
	4.307
	-
	-
	2.322
	9.278
	4.032
	-
	-
	918.7

	
	BM4
	3.413
	19.885
	-8.93029
	4.286
	112.11
	3.47
	2.325
	9.251
	4.029
	-
	-
	914.7

	O2
	FP
	3.416
	19.938
	-8.95379
	1.996
	-
	-
	2.328
	9.235
	4.027
	-
	-
	912.3

	
	BM4
	3.424
	20.074
	-8.95484
	1.917
	108.28
	3.78
	2.333
	9.192
	4.023
	-
	-
	905.9

	R1
	FP
	3.425
	20.091
	-8.99100
	-1.594
	-
	-
	2.334
	9.187
	4.022
	-
	-
	905.1

	
	BM4
	3.433
	20.226
	-8.99320
	-1.784
	107.75
	3.01
	2.339
	9.144
	4.017
	-
	-
	898.8

	R2
	FP
	3.426
	20.107
	-8.97026
	0.407
	-
	-
	2.334
	9.181
	4.022
	-
	-
	904.3

	
	BM4
	3.433
	20.225
	-8.97102
	0.356
	106.98
	3.55
	2.339
	9.144
	4.017
	-
	-
	898.8

	R3
	FP
	3.426
	20.115
	-8.97289
	0.153
	-
	-
	2.334
	9.181
	4.022
	-
	-
	904.3

	
	BM4
	3.431
	20.195
	-8.97296
	0.169
	107.87
	3.56
	2.338
	9.155
	4.019
	-
	-
	900.4

	HfNbTiZr (Exp)
	
	
	
	
	
	
	
	
	
	4.145*
	-
	879f


Note: * indicates that the EWFs of HEAs are estimated by the ideal mixing of these of pure elements.
a Wang et al., first-principles calculations with PAW-GGA 21
b Shang et al., first-principles calculations with PAW-GGA 3
c Halas et al., key parameters calculating EWF by the Halas-Durakiewicz (HD) model 22
d  Senkov et al., experimental data 23
e Michaelson, experimental data 24 
f Wu et al., experimental data 4  

Table S5. Predicted elastic properties of pure elements and HfNbTiZr HEA
	
	c11
	c12
	c44
	c12 -c44 
	cʹ
	AZ
	B
	G
	E
	B/G
	v
	AVR

	Ti (BCC)
	GGA
	100.935
	112.484
	38.383
	62.552
	-5.775
	-6.647
	108.63
	*
	*
	*
	*
	*

	
	GGA
	95.9a
	115.9a
	40.3a
	55.6
	-10
	-4.03
	109.23
	*
	*
	*
	*
	*

	Zr (BCC)
	GGA
	64.236
	102.601
	29.953
	385.257
	164.116
	0.860
	307.63
	149.96
	386.99
	2.05
	0.290
	0.00271

	
	GGA
	81.8a
	94.3a
	30.2a
	378.4
	158.05
	0.882
	307.07
	146.58
	379.38
	2.09
	0.294
	0.00189

	Hf (BCC)
	GGA
	94.018
	107.906
	54.263
	39.755
	-6.944
	-7.814
	103.28
	*
	*
	*
	*
	*

	
	GGA
	73.7a
	117.0a
	51.7a
	22
	-21.65
	-2.388
	102.57
	*
	*
	*
	*
	*

	Nb (BCC)
	GGA
	248.209
	137.339
	2.512
	245.697
	55.435
	0.045
	174.30
	13.87
	40.54
	12.56
	0.461
	0.70705

	
	GGA
	247.2a
	140.0a
	14.2a
	233.0
	53.6
	0.265
	175.73
	25.04
	71.71
	7.02
	0.432
	0.19663

	

	HfNbTiZr
	O1
	98.659
	122.264
	-41.911
	*
	*
	*
	*
	*
	*
	*
	*
	*

	
	O2
	115.418
	92.291
	25.471
	89.947
	11.564
	2.203
	100.00
	18.55
	52.42
	5.39
	0.413
	0.07305

	
	R1
	154.022
	93.079
	8.588
	145.434
	30.472
	0.282
	113.39
	14.70
	42.26
	7.72
	0.438
	0.18006

	
	R2
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*

	
	R3
	148.707
	91.204
	34.680
	114.027
	28.752
	1.206
	110.37
	32.17
	87.97
	3.43
	0.367
	0.00421


Note: * indicates that the improper arrangement of atoms causes the large lattice distortion/misfit, and, thus, to result in a mechanically-unstable state (i.e., negative values of elastic constants). 
a Shang et al., first-principles calculations with PAW-GGA 3


Table S6. Predicted Young’s modulus and shear modulus of pure elements and their corresponding HEA
	
	Young’s Modulus
	Shear Modulus

	
	[100]
	[110]
	[111]
	[100]
	[110]
	[111]

	W
	328.23
	269.50
	254.33
	141.19
	173.78
	188.26

	Mo
	303.06
	154.12
	132.43
	56.78
	89.02
	109.80

	Ta
	97.26
	89.67
	87.39
	62.08
	69.61
	72.55

	Nb
	110.87
	9.47
	7.25
	2.51
	4.88
	7.12

	V
	148.83
	55.36
	45.78
	18.37
	31.49
	41.33

	High Entropy Alloys

	WMoTaNb
	O1
	200.38
	118.32
	104.11
	48.32
	72.61
	87.22

	
	O2
	223.85
	147.30
	132.23
	64.14
	91.35
	106.39

	
	R1
	*
	*
	*
	*
	*
	*

	
	R2
	213.80
	147.27
	133.43
	66.74
	92.96
	106.96

	
	R3
	208.36
	150.28
	137.50
	70.95
	96.31
	109.33

	WMoNbV
	O1
	223.42
	128.36
	112.41
	51.07
	77.21
	93.09

	
	O2
	244.36
	150.82
	133.75
	62.18
	90.86
	107.37

	
	R1
	230.06
	158.27
	143.35
	70.88
	98.39
	113.00

	
	R2
	227.62
	144.36
	128.67
	61.00
	88.30
	103.77

	
	R3
	227.62
	144.36
	128.67
	61.00
	88.30
	103.77

	WMoTaV
	O1
	180.40
	102.28
	89.37
	41.03
	62.88
	76.45

	
	O2
	204.09
	127.62
	113.45
	54.09
	79.27
	93.83

	
	R1
	208.65
	150.91
	138.17
	71.45
	96.81
	109.81

	
	R2
	205.43
	141.28
	127.96
	64.21
	89.65
	103.30

	
	R3
	195.09
	138.93
	126.76
	65.42
	89.76
	102.46

	HfNbTiZr
	O1
	*
	*
	*
	*
	*
	*

	
	O2
	23.13
	24.37
	24.81
	25.47
	22.91
	22.16

	
	R1
	60.94
	24.75
	20.66
	8.59
	14.61
	19.07

	
	R2
	*
	*
	*
	*
	*
	*

	
	R3
	57.50
	52.06
	50.46
	34.68
	39.69
	41.69


Note: * indicates that the improper arrangement of atoms causes the large lattice distortion/misfit, and, thus, to result in a mechanically-unstable state. 




Table S7.CPFE parameters for HfNbTiZr and MoNbTaW, including the reference strain rate (), the inverse strain rate sensitivity exponent(n), the initial hardening modulus (h0), the initial value of the slip resistance (τ0), and the saturation value of the slip resistance (τs),
	HEA
	
	Slip system
	

	n
	h0
MPa
	τ0
MPa
	τs
MPa

	HfNbTiZr
	O2
	

	0.001
	50
	10000
	304.1
	349.7

	
	R1
	
	
	
	
	301.7
	347

	
	R3
	
	
	
	
	301.4
	346.6

	[bookmark: OLE_LINK1][bookmark: OLE_LINK2]MoNbTaW
	O1
	
	
	
	
	358
	411.7

	
	O2
	
	
	
	
	358.7
	412.5

	
	R2
	
	
	
	
	358.4
	412.2

	
	R3
	
	
	
	
	358.4
	412.2
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Figure S1 The analysis and comparison of the power-law scaled yield strength of high-entropy alloys (HEAs) and metallic glasses (MGs) to an experimental data set.  a): The EWFs of these alloys are estimated from the summation of EWF of the pure elements.  b): currently predicted yield strength of the ordered configurations (O1, O2, O3), random arrangements (R1, R2, R3) and  amorphous configurations (AM1, AM2, AM3, AM4, AM5, AM6 ) for the MoTaNbW, MoVNbW, MoVTaW, and HfNbTiZr HEAs, and Vitreloy-1 MG (Zr41Ti14Cu12.5Ni10Be22.5) Vit1, comparing to the available experimental data.  The solid and open symbols denote the measured yield strength as a function of the EWF values predicted by the summation of EWF of the pure elements and by first-principles calculations, respectively.  The solid-open symbols are the predicted values in the present work.  The calculated yield strength using the EWF-scaled power law () compared with the experimental data listed in Table S1.  The EWF (φ) are estimated by ideal mixing of the pure elements.  
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Figure S2 Bonding-charge-density 25, 26 isosurface (Δρ = 0.009 e- Å-3) of the BCC MoTaVW high entropy alloy together with its response to elastic deformation.  (A), 3D view of configurational transformations of O1, O2, R1, R2, and R3 structures shown in Figure 1 of the main content.  The embedded table presents the details of the first four nearest neighbors of the center atom.  Atoms in the CN12 cluster are written in red letters.  (B to F), (100)supercell view of the variations of the bonding-charge-density response to the elastic shear under a normal and shear strain (±0.01).
[image: D:\02-PSU-Work\2 Manuscripts\2-Submitted-Accepted-Published\00-Submitted\2016-09--HighEntropyAlloys\2016-09-06-SciAdv\FigS3-MoNbVW.tif]
Figure S3 Bonding-charge-density 25, 26 isosurface (Δρ = 0.009 e- Å-3) of the BCC MoNbVW high entropy alloy together with its response to elastic deformation.  (A) 3D view of configurational transformations of O1, O2, R1, R2, and R3 structures shown in Figure 1 of the main content.  The embedded table presents the details of the first four nearest neighbors of the center atom.  Atoms in the CN12 cluster are written in red letters.  (B to F) (100)supercell view of the variations of the bonding-charge-density response to the elastic shear under a normal and shear strain (±0.01). ). 
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