Atomistic assessment of interfacial interaction
potential in tungsten twist grain boundaries:
Supplementary material

S1. INTERFACIAL BINDING ENERGY.

The interfacial binding energy, E)*“*, from the parameterized XUBER (Eq. (3) in the main

article), for all the considered TGBs with P impurity coverage, & = 0.0 and 0.06 A2, is provided
in Table S1.

Table S1. Interfacial binding energy (Eg’mkd in units of Jm?) of the (110) TGBs considered in
the present work. Here, 0 stands for P impurities coverage and Wéeg = 2Y{110} — YGB-

GB, crack system Epyscled Weh o V_vg%mm' %
)3 0=00A"2 0=006A"2 #=00A2 0=00A"2
>51 5.197 4.297 5.190 ~0.13
>33 5.156 4.657 5.146 ~0.2
>19 5.139 4.641 5.127 ~0.23
327 5.225 4.804 5.104 ~2.37
>9 5.156 4.615 5.144 ~0.23
>11 5.252 4.569 5.220 ~0.6
>41 5.146 4.229 5.138 ~0.16
>3 5.914 5.233 5.890 ~0.4
>43 5.347 4.408 5.326 ~0.4

217 5.263 4.854 5.252 ~0.21
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Fig. S1. Excess interface energetics (Exs(dxs)—curve) for (a) pristine and (b) 6 = 0.06 A2¥%9
TGB.



E,s(6xs) curve of 211 TGB with 8=0.0 A—?
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Fig. S2. Excess interface energetics (Exs(dxs)—curve) for (a) pristine and (b) 6 = 0.06 A2x11
TGB.
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Fig. S3. Excess interface energetics (Exs(dxs)—curve) for (a) pristine and (b) 6 = 0.06 A2¥x17
TGB.



Exs(Bxs) curve of 19 TGB with 8=0.0 A2
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Fig. S4. Excess interface energetics (Exs(dxs)—curve) for (a) pristine and (b) 6 = 0.06 A2%19
TGB.



Exs(6xs) curve of 227 TGB with 8=0.0 A~2
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Fig. S5. Excess interface energetics (Exs(dxs)—curve) for (a) pristine and (b) 6 = 0.06 A2327
TGB.



E,s(6xs) curve of 233 TGB with 8=0.0 A2
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Fig. S6. Excess interface energetics (Exs(dxs)—curve) for (a) pristine and (b) 6 = 0.06 A2¥33
TGB.



Exs(6xs) curve of 241 TGB with 8 =0.0 A2
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Fig. S7. Excess interface energetics (Exs(dxs)—curve) for (a) pristine and (b) 6 = 0.06 A2341
TGB.



Es(6xs) curve of 243 TGB with 8 =0.0 A2
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Fig. S8. Excess interface energetics (Exs(dxs)—curve) for (a) pristine and (b) 6 = 0.06 A2¥%43
TGB.



E,s(6xs) curve of 351 TGB with 8=0.0 A~?
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Fig. S9. Excess interface energetics (Exs(dxs)—curve) for (a) pristine and (b) 6 = 0.06 A23¥51
TGB.
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S2. TRACTION-SEPARATION CURVES AND PEAK STRESS

The traction-separation curves are given in Figures S10-518 and the corresponding peak stresses
are tabulated in Table S2.
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Fig. S10. TS curves for (a) pristine and (b) 8 = 0.06 A2 %9 TGB.
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Fig. S11. TS curves for (a) pristine and (b) 6 = 0.06 A2¥11 TGB.
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TS curve of 217 TGB
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Fig. S12. TS curves for (a) pristine and (b) 6 = 0.06 A2¥17 TGB.
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Fig. S13. TS curves for (a) pristine and (b) 6 = 0.06 A2%19 TGB.
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TS curve of 227 TGB
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Fig. S14. TS curves for (a) pristine and (b) 6 = 0.06 A2 %27 TGB.
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Fig. S15. TS curves for (a) pristine and (b) 8 = 0.06 A2 £33 TGB.
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TS curve of 241 TGB

Fig. S17. TS curves for (a) pristine and (b) 6 = 0.06 A2 Y43 TGB.
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Fig. S16. TS curves for (a) pristine and (b) 6 = 0.06 A2 £41 TGB.
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TS curve of 351 TGB
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Fig. S18. TS curves for (a) pristine and (b) 8 = 0.06 A2 %51 TGB.
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Table S2. Maximum/peak stress (¢52, in units of GPa) in TS curves for the (110) TGBs con-
sidered in the present work. Here, 6 stands for P impurities coverage.

GB agg
)3 6=00A"2 0 =0.06 A2

>51 23.202 21.370
>33 25.033 21.740
319 26.398 24.546
327 27.666 21.237
>9 38.287 26.598
>11 34.391 27.542
Y41 23.030 19.782
>3 36.342 29.653
343 24214 17.958
>17 29.683 24.189
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