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Figure S1. Interface models of matrix doped with defective graphene: (a) TiAlSiNsi/WC/svGR/Co;
(b) TiAlISiNsi/WC/tdGR/Co; (c) TiAlSiNN/WC/svGR/Co; (d) TiAISiNN/WC/tdGR/Co.
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Figure S2. Interface models of coating doped with intrinsic graphene: (a)
TiAlSiN/msGR/TiAlSiNsi/WC-Co; (b) TiAlSiN/acGR/TiAlSiNsi/WC-Co; (c)
TiAlISiN/zzGR/TiAlSiNsi/WC-Co; (d) TiAISiN/msGR/TiAlSiNn/WC-Co; (e)
TiAlSiN/acGR/TiAlISiNn/WC-Co; (f) TiAISiN/zzGR/TiAlISiNN/WC-Co.

Figure S3. Interface models of coating doped with defective graphene: (a)
TiAlISiN/svGR/TiAlSiNsi/WC-Co; (b) TiAISiN/tdGR/TiAlSiNsi/WC-Co; (©)
TiAISiN/svGR/TiAlSiNn/WC-Co; (d) TiAlSiN/tdGR/TiAlSiNn/WC-Co.

Figure S4. Interface models of coating/matrix interface doped with intrinsic graphene: (a) TiAlISiN-
si/msGR/WC-Co; (b) TiAlSiNsi/acGR/WC-Co;. (c) TiAlSiNsi/zzGR/WC-Co; (d)
TiAISiNN/msGR/WC-Co; (e) TiAISiNN/acGR/WC-Co; (f) TiAISiNN/zzGR/WC-Co.
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Figure S5. Interface models of coating/matrix interface doped with defective graphene: (a)
TiAlSiNsi/svGR/WC-Co;  (b)  TiAlSiNs/tdGR/WC-Co;  (c¢)  TiAlSiNn/svGR/WC-Co;  (d)
TiAlISiNN/tdGR/WC-Co.



