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Sample preparation and characterization

Figure. S1 Key steps in fabricating SWCNT papers.
SEM


Figure. S2 SEM image of the laser-engraved SWCNT paper in a top view.
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Figure. S3 (a) A laser-engraved SWCNT paper with controlled crack density. (b) A typical sample of the
SWCNT paper embedded in the PDMS substrate. (c) The sample holder for the sensor. (d) The setup for
electromechanical test. (e) A typical example of the strain sensor during stretching.
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Mechanical sensing

Figure. S4 Crack opening of a high crack density SWCNT paper in PDMS substrate when stretched from 0
to 150% strain.

Figure. S5 Raw data of stretchability against crack density.
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Figure. S6 Relative resistance change versus applied strain of the sensor. Inset shows the sensor is able to
detect a strain as small as 0.001%. The stretching speed is 0.05 µm s−1.
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Figure. S7 Optical images of a pure SWCNT paper (a) and SWCNT interface on PDMS (b) under loading,
respectively.
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Figure. S8 Optical images of a tire attached with 3 sensors before and after inflation, respectively.

Table. 1 Summary of strain sensing properties based on nanomaterial-enabled stretchable conductors.

Materials Initial electrical properties (R0) ∆R/R0 Maximum strain Gauge factor Ref.
CNT yarn R0 = 3.4KΩ 0.016 3.5% 0.45 1

Random SWCNT film on PDMS σ = 2200Scm−1 5 150% 3.4 2

Random MWCNT film in Ecoflex σ = Scm−1 2.5 100 % 1 ?

Thickness gradient SWCNT film on PDMS σ = 2200Scm−1 3.2 2 % 161 3

Aligned SWCNT film on PDMS - 3.28 40% 0.82 4

Aligned SWCNT film on PDMS - 0.12 200% 0.06 4

3D SWCNT network in PDMS σ = Scm−1 0.35 1% 35 5

(PU-PEDOT/PSS)/SWCNT/(PU-PEDOT:PSS) on a PDMS σ = Scm−1 62 100% 62 6

Aligned mico/nano carbon particles in PDMS Rs = 60Ω�−1 20000 100% 20000 7

CNT fiber on prestrained Ecoflex substrate σ = 0.257Scm−1 358 960% 64 8

AgNW film in PDMS R0 = 7.5−246Ω 9.8 70% 14 9

AgNW arrays in pre-strained PDMS R0 = 5.3Ω 7 35% 20 10

Graphene on PE fiber in PDMS σ = 0.012−0.136Scm−1 1.8 50% 3.7 11

Graphene foam on PDMS R = 1000Ω 30 70% 29 12

Graphene on PET R = 15KΩ 0.8 2% 15 12

Nanoscale crack based metal/Polyurethane acrylate - 35 2% 6 13

Metal foil strain gauge - - 2-5 ref
Single crystal silicon Strain gauge - - 200 ref
SWCNT wire in PDMS R = 40−4000Ωcm−1 3.0×104 15% 1×105 ref
SWCNT paper in PDMS R = 1.7−9.3Ωcm−1 1.0×106 50% 1×107 ref
Laser-engraved SWCNT paper in PDMS R = 5Ωcm−1 4.2 ×104 153% 5.1×104 This study
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