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Supplementary Tables and Figures
[bookmark: _Hlk166656778]Table S1 Construction parameters of the films
	[bookmark: _Hlk166656719]Fabrication Parameters
	DSWCNT0.08
	DSWCNT0.12

	d1 (cm)
	6.4
	6.4

	d2 (cm)
	42.0
	41.6

	d3 (cm)
	6.8
	7.2

	d4 (cm)
	41.5
	41.0

	d5 (cm)
	7.6
	8.0

	l1 (cm)
	20.0
	20.0

	l2 (cm)
	66.0
	66.0

	l3 (cm)
	21.5
	22.0

	l4 (cm)
	65.0
	65.0

	l5 (cm)
	21.5
	22.0



[bookmark: _Hlk166656808]d1:circumference of the uninflated substrate,
d2: circumference of the substrate after the first inflation,
d3: circumference of the substrate after the first deflation,
d4: circumference of the substrate after the second inflation,
d5: circumference of the substrate after the second deflation,
l1:length of the uninflated substrate,
l2: length of the substrate after the first inflation,
l3: length of the substrate after the first deflation,
l4: length of the substrate after the second inflation,
l5: length of the substrate after the second deflation.
[bookmark: _Hlk166656895][bookmark: _Hlk166933363]Table S2 Comparison of the mechanical properties of related works
	[bookmark: _Hlk166656885]Composites
	Breaking elongation  (%)
	Tensile strength(MPa)
	Thickness(mm)
	Refs.

	PU-AgNW/CFF fabric
	15
	9.6
	0.36
	[S1]

	TaS2 film
	5
	125
	0.003
	[S2]

	MFEA/AgNWs film
	280
	3.7
	5
	[S3]

	PEDOT:PSS/Li-TFSI/XSB film
	200
	10
	0.2
	[S4]

	EMA/ TPO/RGO film
	653
	7.1
	1
	[S5]

	LM/PDMS composite mesh
	150
	0.4
	0.4
	[S6]

	AMLM/Ecoflex
	600
	0.3
	0.2-0.78
	[S7]

	LM/PDMS lattice
	180
	2.6
	13
	[S8]

	DSWCNT/Latex film
	660
	9
	0.27
	This work


[bookmark: _Hlk166657181][bookmark: _Hlk166932586]Table S3 Comparison of EMI shielding performance of related works
	[bookmark: _Hlk166657168]Composites
	Preparation method
	Thickness
(mm)
	EMI(dB)
	Refs.

	
	
	
	Original
	Stretched (tensile strain)
	

	MFEA/AgNWs film
	polycondensation
	5
	53
	36(30%)
	[S3]

	PEDOT:PSS/XSB film
	evaporation
	0.2
	40.9
	30.9(100%)
	[S4]

	PDMS/LM composite mesh
	cast molding and mechanical sintering
	0.4
	35
	42(60%)
	[S6]

	LM/PDMS lattice
	3D printing
	3
	37
	36(100%)
	[S8]

	MXene/TPU film
	uniaxial prestretching
	>0.3
	31
	29(50%)
	[S9]

	Steel wool/rubber film
	cast molding
	5
	38
	35(80%)
	[S10]

	MXene/PDMS film
	thermal annealing and spin-coating
	-
	30
	26(50%)
	[S11]

	Cu mesh/PDMS film
	self-forming and electroplating
	-
	40.4
	26(30%)
	[S12]

	MXene organohydrogel
	solvent displacement
	1
	32.8
	21(100%)
	[S13]

	AgNWs/PDMS film
	pre-stretching and spray coating
	0.2
	32.2
	22.5(100%)
	[S14]

	CNT/TPU film
	microwave sintering
	2
	35.5
	26.5(100%)
	[S15]

	DSWCNT/Latex film
	3D pre-stretching and coating
	0.3
	38.4
	52.7(200%)
	This
work

	
	
	
	36
	20.1(200%)
	



Fig. S1 SEM and EDS images of the films. (a) Optical image of DSWCNT@latex, (b) SEM image of the latex substrate surface, (c) TEM image of SWCNT, (d) TEM image of GO, (e, f) EDS images of GO, (g-i) EDS images of SWCNT, and (j-l) EDS images of DSWCNT0.12
[bookmark: _Hlk166656694][image: ]
[bookmark: _GoBack]Fig. S2 FTIR and Raman spectra of the films. (a) FTIR spectrum of GO film, (b) FTIR spectrum of SWCNT film, (c) FTIR spectrum of DSWCNT0.12 film, (d) Raman spectrum of GO film, (e) Raman spectrum of SWCNT film, and (f) Raman spectrum of DSWCNT0.12 film
[image: ]

Fig. S3 Wrinkling scales observed from SEM images. (a-c) SEM images of DSWCNT0.08 film, and (d-f) SEM images of DSWCNT0.12 film

[image: ]
Fig. S4 Mechancial performance of the tape stripping test. (a) Illustration of the tape stripping test, (b) tensile force of the tape stripping test, (c) optical image of the tape stripping test, (d) SEM image of DSWCNT0.12 film, (e) cross-sectional SEM image of DSWCNT0.12 film, and (f) cross-sectional illustration of the interlocking structure
[image: ]
Fig. S5 Resistivity of the films. (a) Average resistivity of DSWCNT0.08 and DSWCNT0.12 films, and (b) assembly diagram of strain sensor
[image: ]
Fig. S6 EMI shielding measurement illustration of the anisotropic films. (a) A vector network analyzer, (b) the mapping of TE10 transverse wave in the waveguide, (c) the stretching direction is parallel to the polarization direction of the electric field, including A//E and C//E, and (d) the stretching direction is perpendicular to the polarization direction of the electric field, including A⊥E and C⊥E
[image: ]

Fig. S7 SET of the stretched DSWCNT0.08 film. (a) SET of the stretched DSWCNT0.08 film when A//E, (b) SET of the stretched DSWCNT0.08 film when C//E, (c) SET of the stretched DSWCNT0.08 film when A⊥E, and (d) SET of the stretched DSWCNT0.08 film when C⊥E
[image: ]
[bookmark: _Hlk156484068]Fig. S8 SET of DSWCNT0.08 film at different strains. (a) SET of DSWCNT0.08 film when the axial and circumferential drawing direction is parallel to the electric field direction, and (b) SET of DSWCNT0.08 film when the axial and circumferential drawing direction is perpendicular to the electric field direction
[image: ]
Fig. S9 Comparison of SET of the films without stretching (at 0% strain) 


[bookmark: _Hlk166656988]Fig. S10 Cycling stability of DSWCNT0.12 film. (a) Comparison of SET of DSWCNT0.12 film before and after 10000 stretching cycles(A//E), (b) comparation of SET of DSWCNT0.12 film before and after punching(A//E), and (c) comparation of SET of DSWCNT0.12 film before and after vacuum impregnating with methyl silicone oil (A//E)
[image: ]

Fig. S11 Deicing performance of DWSCNT0.12 film. Optical images of the deicing performance of DWSCNT0.12 film under 5V-heating at (a) 0 s and (b) 60 s


[image: ]
[bookmark: _Hlk166657055]Fig. S12 Mechanical property of the punched DSWCNT0.08 film. (a) SEM images of the punched DSWCNT0.08 film, on which a slit could be observed, (b) stress-strain curve of the punched DSWCNT0.08 film, (c) ΔR/R0-ε curve of the punched DWSCNT0.08 film during axial stretching
[image: ]
[bookmark: _Hlk166941512]Fig. S13 Water resistance performance of the films. The film could withstand 60min-soaking under ultrasonic treatment, and 3day-soaking without ultrasonic treatment



[image: ]

[bookmark: _Hlk166657129][bookmark: _Hlk166941593]Fig. S14 Microstructure of DSWCNT0.12 film impregnated with methyl silicone oil. (a) Optical image of DSWCNT0.12 film impregnated with methyl silicone oil, (b) SEM image of DSWCNT0.12 film impregnated with methyl silicone oil, (c) elemental distribution of Si on the surface of DSWCNT0.12 film impregnated with methyl silicone oil, (d) ΔR/R0-ε curve of DWSCNT0.12 film during axial stretching impregnated with methyl silicone oil
Movie S1 Elephant trunk-inspired fabrication process 
Movie S2 Demonstration of EMI shielding effectiveness
Movie S3 Recording Joule heating with an infrared camera
Movie S4 Air bubbling using the punched film 
Movie S5 Rolling droplets on the film impregnated with methyl silicone oil
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