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I. The analysis of XRD patterns of various MGTFs. 
The first peak of XRD patterns can be well fitted by the following 

pseudo-Voigt function as the solid gray lines shown in Figures. S1(a)–
(d). The q value of the CuZr MGTFs moves from 36.66 ± 0.02 and 36.44 
± 0.03 with increasing the substrate temperature from RT to 473 K. The 
values of q for CoTaB MGTFs prepared at RT and 473 K are 45.05 ± 0.04 
to 44.99 ± 0.03 respectively. 

 

Figure S1. The first peak of XRD patterns fitted by pseudo-Voigt function of various MGTFs. (a) The 
CuZr MGTFs prepared at RT. (b) The CuZr MGTFs prepared at 473 K.for CuZr MGTFs prepared at 
RT and 473K. (c) The CoTaB MGTFs prepared at RT. and (d) The CoTaB MGTFs prepared at 473 K. 
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II. The diagram of the nano-scratch process. 
Figure S2 shows the representative surface profile of the MGTF 

scratched with ramping normal loads. The total length of scratches is 
200 μm. For each scratch test, three sets of surface profiles along the 
scratch track were measured, including the track profile before scratch 
process (BSP), during scratch process (DSP) and after scratch process 
(ASP). The BSP was obtained by scanning along the prescribed full 
scratch route prior to the scratch test in order to eliminate the lateral 
force in the BSP stage. The scratch test was carried out with a ramping 
load up to 1 mN, and the corresponding DSP was recorded. After the 
scratch test, the ASP was obtained by scanning along the scratch track 
again with 0.015 mN normal load. The difference between DSP and BSP 
indicates the total scratch depth including elastic/plastic deformation 
and surface damage during the scratch process. 

 
Figure S2. The diagram of the nano-scratch process, which includes the 
scratch track before scratch process (BSP), during scratch process (DSP) and 
after scratch process (ASP). 


