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S. 1 Flash Temperature Calculation

Calculations for the average flash temperature Tf are based on Jaegers model for a uniform
circular source. The below equations and data listed in Table S. 1 are used for calculations.

0.903da 0.849KdiscVPe
Ty = - and o = :
0.849KdiscVPe+1.064Kball 0.849KdiscvVPe+1.064Kball

Definitions for variables used in calculations and discussion of the flash temperature and
temperature measurements are given below:

Tf Average flash temperature rise [°C]
a Heat partition coefficient

u Coefficient of friction

W Normal Load [N]

U Relative sliding velocity [m/s]

a Contact radius [m]

A =ma2 Contact area

p = W/A Average contact pressure [Pa]
q = upU Heat flux per unit area [W/m2]
K Thermal conductivity [W/mK]

p Density [kg/m3]

o Specific heat [J/kgK]

x = K/po Thermal diffusivity [m2 /s]

Pe =2Ualy Peclet number

Table S 1: Material properties for flash temperature calculations.



Counterface X [m%s] | K[WmK] | plkgm?®] | o[J/kgK]
PEEK 1.41E-07 0.25 1320 1340
PBI 3.39E-07 0.41 1300 930
TU60 2.03E-07 0.3 1300 1135
Steel 1.30E-05 46 7700 461

S. 2 N 1s spectra of PBI and TU60

(a) TUB0 wear scar 280°C (b)
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Figure S 1: XPS of N 1S spectrum of pristine, wear track, wear scar for (a) PBI and (b) TU60
at 190°C and TU60 wear scar at 280°C



