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Table S1. h value used in different methods

Authors Year  Potential/Method h (A)
Zhang et al.! 2013 NEMD (COMPASS) 3.35
Zheng et al.2 2013  MD (COMPASS) 3.40
Jing et al.3 2012 MD (COMPASS) 3.40
Zheng et al.* 2010 MD (COMPASS) 3.40
Zhong et al.’ 2011 MD (Tersoff-Brenner)  3.35
Liu et al.® 2007 Abinitio 3.34
Van Lier et al.” 2000 Abinitio 3.40

Sakhaee-Pour et al.® 2009 Atomistic Modeling 3.40

Reddy et al.? 2006 Tersoff-Brenner 3.40
Zhang et al.%0 2012 DFT 3.34
Lee et al.1? 2008 Numerical Simulations  3.35
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Table S2. The energy components (kcal/mol) of the GNR under different twist angle

En- En- En nd- Emi E'n - En-n En-
de Ebond Eangle Etursion Euop bond bond end bond ddte angle angle-angle bond E:VDW Ee]ectrostatic
bond angle torsion bond -torsion torsion torsion bond-1-3
0° 907.6 620.3 76441.3 130.0 6.6 -51.3 -1095.1 94.0 383.3 -2.8 35.4 1818.5 2121
30° 946.8 663.0 76457.2 130.1 6.7 -51.8 -1154.4 105.3 379.0 -3.4 36.3 1833.9 213.1
60° 915.6 649.8 76436.1 127.8 2.1 -47.0 -1051.7 90.7 380.6 -4.0 36.0 1799.8 213.5
90° 928.2 663.8 76447.1 125.7 -6.1 -37.3 -1001.7 78.9 380.8 -2.2 28.0 1791.5 216.5
120°  923.7 754.9 76457.3 132.8 -5.9 -29.7 -921.3 70.9 370.8 -3.2 21.1 1772.8 213.7
150° 9474 807.5 75769.0 120.9 -20.5 -4.2 -712.8 39.6 363.8 -2.9 20.8 1722.0 225.6
180° 1018.0  982.4 76444.0 123.8 -22.1 22.6 -618.6 14.8 360.9 -2.7 15.0 1707.9 176.0
210° 1059.6 1173.7 76481.0 164.8 -23.5 49.0 -422.6 -10.0 343.1 -2.2 18.6 1688.0 152.6
240°  998.5 1201.5 76593.0 423.9 -31.9 45.7 -261.6 -45.6 290.2 -0.5 4.0 1481.5 159.7
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Fig. S1. U-g curve of armchair graphene (the red line represents polynomial fitting).
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Fig. S2. U-g¢ curves of armchair graphene under extreme tensile displacement. The insets are the snapshots of graphene
twisted by 990° and 1170° rotations, respectively.
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Fig. S3. Snapshots of the twist graphene with different aspect ratios under overloaded rotations (left panel: side view; right
panel: top view).
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