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Figure S1. Full field strain measurement using digital image correlation (DIC) on VN-A foam submitted to quasi-static compression (strain rate = 0.01 s-1)
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[bookmark: _Hlk52565259]Figure S2. Sensibility analysis of the quality of the fit (measure with R2) between experimental point and the fitted stress vs. strain vs. strain rate surface in impact compression. The varied parameters are the degree of the polynomial fit function (x=strain rate, y=strain and z= stress)
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Figure S3. Stress vs. strain data dependant of the falling height of the impactor in compression (a), b) and c)) and in combined compression and shear (d), e) and f) for VN-A, VN-B and VN-C
Table S4. Coefficient of the equation of the fitted surface for the dynamic compression and compression and shear experiments. The equation for engineering strain (ε), strain rate (τ, in s-1) and engineering stress (σ, in MPa) is : σ = P01+ P02*τ + P03* ε + P04* ε * τ + P05* ε 2+P06* τ * ε 2 +P07* ε 3 +P08* τ * ε 3 +P09* ε 4 +P10* τ * ε 4 +P11* ε 5
	 
	P01
	P02
	P03
	P04
	P05
	P06
	P07
	P08
	P09
	P10
	P11

	Compression
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	VN-A
	0.015024
	-0.00016
	7.179431
	0.005303
	-50.6775
	-0.00474
	154.9543
	-0.00683
	-212.629
	0.009198
	109.9579

	VN-B
	-0.00778
	-8.5E-05
	17.21608
	-0.00916
	-115.953
	0.100709
	326.1629
	-0.24255
	-410.552
	0.173589
	193.9375

	VN-C
	0.020099
	-0.0002
	23.80014
	-0.01559
	-163.719
	0.236052
	475.953
	-0.6654
	-616.255
	0.549516
	300.7181

	Compression and shear
	
	
	
	
	
	
	
	
	
	 

	VN-A_comp.
	0.010035
	-0.00011
	6.520374
	0.002314
	-45.8227
	0.025353
	131.3971
	-0.08157
	-168.306
	0.063221
	82.45689

	VN-A_shear
	0.006431
	-6.1E-05
	2.413618
	-0.00104
	-16.7353
	0.022327
	48.17804
	-0.05594
	-61.3093
	0.04315
	29.39983

	VN-B_comp.
	-0.00087
	-3.5E-05
	8.395636
	-0.00377
	-49.0205
	0.048529
	122.1456
	-0.10801
	-139.781
	0.062038
	63.01459

	VN-B_shear
	0.008019
	-5.2E-05
	2.821841
	8.46E-05
	-17.6541
	0.009947
	49.44416
	-0.02467
	-63.359
	0.015053
	31.24846

	VN-C_comp.
	-0.05293
	0.000265
	17.50793
	-0.04863
	-75.113
	0.639532
	-96.6524
	-2.03703
	978.5668
	1.879094
	-1241.44

	VN-C_shear
	-0.01047
	5.2E-05
	7.936058
	-0.02321
	-63.965
	0.3558
	196.4778
	-1.39452
	-191.083
	1.650063
	-17.8061
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Figure S5. Strain rate dependent behavior of Vinyl Nitrile foams in combined compression and shear: surface plots and experimental data (markers) showing engineering stress vs strain and dynamic strain rate for (a1) and (a2) VN-A in compression and shear, respectively; (b1) and (b2) VN-B in compression and shear, respectively; (c1) and (c2)  VN-C in compression and shear, respectively
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