

Material extrusion of TPU: thermal characterization and effects of infill type and extrusion temperature on void formation, tensile strength, and compressive properties: Supplementary material
Section A – Complementary information on differential scanning calorimetry (DSC)

Table A1 – Details of experimental characterization of TPUs using DSC found in literature. NA: Not Available.
	Source
	Material
	Temperature range of the analysis [°C]
	Sample
Mass [mg]
	Temperature change rate [°C/min]
	Nitrogen feeding rate [ml/min]
	 [°C]
	 [°C]

	(Frick and Rochman, 2004)
	TPU 80 SH(A)
	[30, 300]
	3.6
	20
	NA
	NA
	[230, 250]

	(Arifvianto et al., 2021)
	Generic TPU
	[25, 300]
	NA
	10
	NA
	100
	170

	(Mian et al., 2024)
	Raise3D 
TPU 95A
	[20, 250]
	10
	10
	50
	NA
	NA

	(Haryńska et al., 2019)
	S-TPU(PCL)
	[-85, 220]
	[7, 8]
	10 / 20
	20
	[-57, -54]
	[132, 138]

	(Haryńska et al., 2020)
	Bioflex®
	[-80, 250]
	5
	10
	20
	-69
	189

	(Kasmi et al., 2022)
	TPU (Pollen AM)
	[-80, 250]
	5
	10
	50
	-51 / 81*
	[215]*

	(León-Calero et al., 2021)
	TPU 95A (Ultimaker)
	[-80, 240]
	NA
	NA
	NA
	[-54, -34]
	[220, 238]*

	
	Flexfill (98A)
	
	
	
	
	[-18, 9]
	[174, 203]*

	
	Smartfil Flex (93A)
	
	
	
	
	[-49, -27]
	[198, 226]*

	
	PolyFlex (95A)
	
	
	
	
	[-32, -8]
	[160, 191]*

	
	eFlex (87A)
	
	
	
	
	[-59, -31]
	[165, 194]*

	
	Filaflex (95A)
	
	
	
	
	[-57, -19]
	[174, 218]*

	
	Filaflex (82A)
	
	
	
	
	[-57, -33]
	[163, 184]*

	
	Filaflex (70A)
	
	
	
	
	[-69, -51]
	[64, 180]*

	
	Flexi Smart (88A)
	
	
	
	
	[-35, -19]
	[164, 191]*


* Includes reference temperatures for the hard segment of the material.



The two upper curves in Figures A1(a) and A1(b) refer to the cooling step, while the four lower curves refer to the heating step. In the glass transition temperature region of Figure A1, the displayed values represent the lowest to highest temperatures (, , ), from left to right, respectively. An estimate of the heat capacity jump between the glassy and rubbery phases is also provided, shown in units of J/(g.ºC).
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Figure A1 – Result of the DSC analysis, comparing filament and FFF processed: (a) TPU 95 A; (b) Reciflex. (Exo up)
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Figure B1. SEM results of TPU 95A specimens: (a) T1_TPU_T225_0_90; (b) T2_TPU_T235_0_90; (c) T3_TPU_T240_0_90; (d) T4_TPU_T235_45_-45; (e) T5_TPU_T235_Concentric; (f) T6_TPU_T235_0_0.
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Figure B2. SEM results of Reciflex specimens: (a) T7_Reci_T220_0_90; (b) T8_Reci_T225_0_90; (c) T9_Reci_T230_0_90; (d) T10_Reci_T225_45_-45; (e) T11_Reci_T225_Concentric; (f) T12_Reci_T225_0_0.



Section C – Complementary information on tensile test results
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Figure C1 – Nominal stress-strain plot of the tensile tests performed on the batch of TPU 95A specimens (T1_TPU_T225_0_90).
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Figure C2 – Nominal stress-strain plot of the tensile tests performed on the batch of TPU 95A specimens (T2_TPU_T235_0_90).
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Figure C3 – Nominal stress-strain plot of the tensile tests performed on the batch of TPU 95A specimens (T3_TPU_T240_0_90).
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Figure C4 – Nominal stress-strain plot of the tensile tests performed on the batch of TPU 95A specimens (T4_TPU_T235_45_-45).
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Figure C5 – Nominal stress-strain plot of the tensile tests performed on the batch of TPU 95A specimens (T5_TPU_T235_Concentric).
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Figure C6 – Nominal stress-strain plot of the tensile tests performed on the batch of TPU 95A specimens (T6_TPU_T235_0_0).
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Figure C7 – Nominal stress-strain plot of the tensile tests performed on the batch of Reciflex specimens (T7_Reci_T220_0_90).
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Figure C8 – Nominal stress-strain plot of the tensile tests performed on the batch of Reciflex specimens (T8_Reci_T225_0_90).
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Figure C9 – Nominal stress-strain plot of the tensile tests performed on the batch of Reciflex specimens (T9_Reci_T230_0_90).
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Figure C10 – Nominal stress-strain plot of the tensile tests performed on the batch of Reciflex specimens (T10_Reci_T225_45_-45).
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Figure C11 – Nominal stress-strain plot of the tensile tests performed on the batch of Reciflex specimens (T11_Reci_T225_Concentric).
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Figure C12 – Nominal stress-strain plot of the tensile tests performed on the batch of Reciflex specimens (T12_Reci_T225_0_0).


Section D – Complementary information on compression test results
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Figure D1 – Nominal stress-strain plot of the compression tests performed on the batch of TPU 95A specimens (C1_TPU_T225_0_90_Z).
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Figure D2 – Nominal stress-strain plot of the compression tests performed on the batch of TPU 95A specimens (C2_TPU_T235_0_90_Z).

[image: ]Figure D3 – Nominal stress-strain plot of the compression tests performed on the batch of TPU 95A specimens (C3_TPU_T240_0_90_Z).
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Figure D4 – Nominal stress-strain plot of the compression tests performed on the batch of TPU 95A specimens (C4_TPU_T235_45_-45_XY).
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Figure D5 – Nominal stress-strain plot of the compression tests performed on the batch of TPU 95A specimens (C5_TPU_T235_Concentric_XY).
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Figure D6 – Nominal stress-strain plot of the compression tests performed on the batch of TPU 95A specimens (C6_TPU_T235_0_0_X).
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Figure D7 – Nominal stress-strain plot of the compression tests performed on the batch of TPU 95A specimens (C7_TPU_T235_0_0_Y).
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Figure D8 – Nominal stress-strain plot of the compression tests performed on the batch of Reciflex specimens (C8_Reci_T220_0_90_Z).
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Figure D9 – Nominal stress-strain plot of the compression tests performed on the batch of Reciflex specimens (C9_Reci_T225_0_90_Z).
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Figure D10 – Nominal stress-strain plot of the compression tests performed on the batch of Reciflex specimens (C10_Reci_T230_0_90_Z).
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Figure D11 – Nominal stress-strain plot of the compression tests performed on the batch of Reciflex specimens (C11_Reci_T225_45_-45_XY).
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Figure D12 – Nominal stress-strain plot of the compression tests performed on the batch of Reciflex specimens (C12_Reci_T225_Concentric_XY).
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Figure D13 – Nominal stress-strain plot of the compression tests performed on the batch of Reciflex specimens (C13_Reci_T225_0_0_X).
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Figure D14 – Nominal stress-strain plot of the compression tests performed on the batch of Reciflex specimens (C14_Reci_T225_0_0_Y).
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