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Figure Y: Thermal properties of graphene (a) Specific heats of graphite, diamond, and
graphene. The inset compares the specific heats of graphene and graphite at low
temperature; (b) Thermal conductivity of bulk carbon allotropes as a function of

temperature; (c) Figure of a graphene layer suspended across a trench and the
1y
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measurement of the thermal conductivity; (d) SEM image of a suspended graphene layer
across a Y-um-wide trench in a Si wafer; () Raman spectrum of graphene showing the
G-peak region measured at two different power levels; (f) Graph showing the G-peak
position shift versus power change; (g) Graph of measured Seebeck coefficients as a
function of temperature for graphene samples. (a) Reproduced with permission from
[) £]. Copyright MRS Bulletin, Y+ Y. (b), (c), (d) Reproduced with permission from [ °].
Copyright Nature Materials, Y+, (e), (f) [\1]. Copyright Nano Letters, Y+ +A. (g)
Reproduced with permission from [)V]. Copyright Science, Y+ +.
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Figure Y: Thermal applications of graphene. (a) Schematic of the fabrication process of
an all-graphene electronic skin sensing matrix; (b) Graph showing resistance vs
temperature of an rGO-based thermal sensor (top) and real-time temperature sensing
results (bottom); (c) Schematic of a device with a transparent and stretchable gate; (d)
Drain current responses of a TS-gated sensor according to low-temperature water (left)
and high-temperature water (right); () Schematic of a GO-PEG-P theragnostic platform
(top) and thermal images of vials with water and GQD-PEG-P solution () * + png/mL)
(bottom); (f) Hybrid graphene/SWCNT film deposited on an ITO surface showing high
effusivity (top) and heat transfer coefficients on various heating surfaces (bottom). (a),
(b) Reproduced with permission from [YA]. Copyright Advanced Materials, Y+ 1. (c), (d)
Reproduced with permission from [Y4]. Copyright Advanced Materials, Y+ 1. (e)
Reproduced with permission from [Y «]. Copyright ACS Appl. Mater. Interfaces, Y+ V.
() Reproduced with permission from [Y)]. Copyright Nano Letters, ¥+11,
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Figure : Schematic of the friction pair model: (a) Physical model of rotational slider-
substrate friction pair system. The substrate has dimensions of ) * nm in both length and
width and the upper layers of graphene have an inner ring radius of Y nm and an outer
ring radius of ¥,Y nm. (b) Each of the substrate graphene atoms is linked to a linear spring
in the z-direction. The normal load f » varying from +,+2 to +,¢ nN/atom is applied on
each of the annular graphene flake atoms[¥4].
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Rotational frequency Q is 150 GHz

Figure : chematic of annular graphene subjected to normal load: each atom of the annular
graphene in the orange region is subjected to normal load f », where the rotational
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