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Fig. S1 Pictures showing (a) a flexible GO foam, (b) the corresponding RGO foam and (c-d)

CRGO foam.
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Fig. S2 (a) XRD patterns of the GO, RGO and CRGO foams, showing a strong characteristic
peak at around 10.7° and no obvious graphite peak for the GO foam, and a broad peak at
around 26° caused by the disorder in the graphene layers for the RGO and CRGO foams. The
XRD patterns indicate the effective reduction of the GO to RGO foam. (b) Raman spectra of
the GO, RGO and CRGO foams. The ratio of the Ip to I increases significantly from 0.86 to
1.28 when the GO is reduced to RGO, which can be attributed to the decreased average size
of the sp?> domain after thermal annealing treatment of GO. The I, to I ratio remains similar
when RGO is compressed to form CRGO, demonstrating insignificant structural change of
the graphene layers after the compressive process. '8 42
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Fig. S3 Cryogenically-fractured surfaces of the CRGO/PDMS strain sensors: (a . fractured
surface parallel to the longitudinal direction with distinguishable aligned graphene layers and
(b) the fractured surface parallel to the transverse direction, showing the absence of the

aligned graphene layers in this plane. (Scale bars are 100, 10, 10 and 1pm from left to right
columns, respectively.)
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Fig. S4 (a-b) Dynamic mechanical performance of the CRGO/PDMS nanocomposite strain
sensors under 30 % cyclic strain (minor hysteresis can be observed due to the mechanical
properties of PDMS), (c) stress versus strain curves of the strain sensors stretched along
transverse and longitudinal directions, and schematics showing the strain sensors stretched
along (d) transverse and (e) longitudinal direction.
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Fig. S5 (a, c) Resistance change and (b, d) relative resistance change of the CRGO/PDMS
nanocomposite strain sensors at stretched strain of 30 %: (a, b) stretched from the initial state
and (c, d) stretched after pre-stretching. (e, f) Relative resistance change of CRGO/PDMS
nanocomposite strain sensors at stretched strain of 100 %: stretched (e) from the initial state
and (f) after pre-stretching.
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Fig. S6 Relative resistance change of the CRGO/PDMS nanocomposite strain sensors under a

cyclic strain along the longitudinal direction.
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Fig. S7 Relative resistance change versus time curves of uncompressed RGO foam/PDMS
nanocomposites under cyclic strains of (a) 37.5 % and (b) 60.0 %.
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Fig. S8 Relative resistance change versus time curves of the thicker CRGO foam/PDMS
nanocomposites under cyclic strain of 60 %. The foam was prepared by compressing a RGO
foam with thickness of 8mm.
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Fig. S9 Relative resistance change versus time curves of the higher-density CRGO foam
/PDMS nanocomposites under cyclic strains of (a) 30 % and (b) 50 %. The foams were
prepared by compressing the RGO foams with a density of 3 mg/cm?.



Table S1. Calculated GF of a CRGO foam/PDMS nanocomposite sensor in the transverse
direction at various strains.

Strain  10.0% 272% 408% 544% 68% 81.6% 953% 1089% 122.5%
GF 8.2 9.2 8.2 7.4 7.2 6.9 7.0 6.9 8.3




Table S2. Strain sensing performance of the graphene-based sensors

Device Gauge Cycli Linear Measurable  Response Notes
factor c region  strain limit type
strain
Compressed aligned 7.2 100% 0- ~122% Linear Transverse
porous graphene 110% direction
foam/PDMS
(This work) 12.2 30% 0- ~57% 2 Linear Longitudinal
27.0 30%, region direction
30% -
57%
Graphene-nanocellulose 1.6 - / 100% Exponential
/PDMS! 7.1
Graphene yarn/PDMS? 1.4 100% 0- 150% Linear
150%
Graphene fiber/PDMS? 3.7 50% 0- 200% Linear &
15% exponential
CVD graphene foam
coated with PDMS* 1-2 55% 95% Exponential
Fish-scale-like Linear &
graphene on elastic 16.2 30% 0- 82% exponential
tape® 60%
Fragmentized graphene
foam/PDMS® 24-15  50% 78% Exponential
CVD graphene
foam/PDMS’ 2.6, 25% 0- ~48% 2 Linear &
8.5 18%, exponential
22% -
40%
Graphene-CNT/PDMS?® 100 40%  10% - 40% Linear
40%
Graphene woven
fabrics/PDMS° 35-106  10% / 30% Exponential
Graphene 2 / 0- 30% Linear Resistance
ripple/PDMS!? 30% decrease
Graphene
aerogel/PDMS!! 61.3 ~10% 0 - ~19% Linear &
12% exponential
Graphene 27.7 -
platelets/PDMS!2 1645 10% 12.1% Exponential
Monolayer graphene on
PDMS! ~151 / 3% - 5% /
4.5%



Suspended graphene
ribbon'*

Rosette
graphene/PDMS!3

Ultrathin graphene film
on PDMS!6

Percolative graphene
film on PET substrate!’

Few-layer graphene on
PDMS'®

Graphene nanoplatelet
on PET®
SWCNT/Graphene
nanoplatelet on PET!

Freestanding Graphene
film20

Graphene/PVDF?!

1.9

24

228

15

6.1

8.59

5.01

/
12.1

3%
2% 0 -
2%
2% 0 -
2%
1.7% 0-
1.7%
1% 0 -
1%
0.16 0.1%
%
0.1%
0.16
%
/ /
0.13 0-
0.13%

3%

7.1%

~4.4%

0.16%

0.16%

0.85%

Linear

Linear &
exponential

Linear &
exponential

Linear

Linear

Linear

Linear

/

Linear

Perfect
reversible

only under
2%

Few-layer
graphene

/: not shown, the numbers in the square brackets denote the numbers of references which are
at the end of the supporting information.
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