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Abstract
Polyimide (PI) nanocomposites films with significantly enhanced thermal conductivity and dimensional

stability were simultaneously achieved by incorporation of glycidyl methacrylate-grafted graphene oxide
(g-TrG) in PI. The PI/g-TrG nanocomposites exhibited linear enhancement in thermal conductivity with
g-TrG content. With the addition of 2wt% of g-TrG in PlI, its thermal conductivity dramatically increased to
0.52 W/mK compared to 0.13 W/mK for pure Pl. Moreover, this PI/g-TrG-2 exhibited a low coefficient of
thermal expansion of 29 ppm/°C because of the improved PI chain orientation by rigid g-TrG. The Pl/g-TrG
nanocomposites combined with excellent thermal stability and high mechanical strength indicated that they
are potential substrate materials for modern flexible printed circuits with efficient heat transfer capability.
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Sample E" T CTE® Tds® Conductivity
(MPa)  (°C) (pPM/°C) c) (W/mK)
Pure PI 1515 415 45 550 0.13
PI/TIG-0.1 1944 422 37 556 0.15
PITIG-0.5 2229 417 35 568 0.19
PITIG-1 2391 418 33 575 0.26
PUTIG-2 2587 419 30 546 0.35
PI/g-TrGO-0.1 2007 413 38 558 0.25
Plig-TrG-05 2443 416 32 570 033
PUg-TrG-1 2849 421 31 575 0.41
PUg-TrG-2 3060 427 29 582 052

& Storage modulus at 60 °C.
® The temperature at the maximum of Tan & curve

was designated as Tg.

¢ The coefficient of thermal expansion determined
over the range of 100~200 °C.
The thermal decomposition temperature at 5%
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