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Mechanical measurements. 345 

346 

347 

348 

349 

 350 

Microstructural characterization. Microstructure and morphology were 351 

characterized by MIRA3 LMU scanning electron microscope (SEM, TESCAN 352 

company) operating at 20 kV. The energy-dispersive X-ray spectroscopy (EDS) was 353 

utilized to analyze the elemental distribution. The area fraction of each phase was354 

calculated and measured by ImageJ software. The SEM sample was initially polished 355 

with 2000-grit SiC paper. Then, the sample was mechanically polished with a diamond 356 

plaster in a metallographic polishing machine (LMD-2C). Subsequently, the sample 357 

was polished with a colloidal silica suspension in a vibratory polishing machine (Vibra 358 

304). Transmission electron microscopy (TEM, FEI Talos F200X) operating at 200 kV.359 

The TEM sample was -jet 360 

electropolished using 10 % sulfuric acid + 90 % methanol (vol.%) solution under a 361 

temperature of -20 °C, a voltage of 15 V. Phase transformation behavior of the 362 

composite was studied through differential scanning calorimetry (DSC) using a TA 363 

DSC25 unit at a cooling/heating rate of 10 K/min in a nitrogen atmosphere. 364 
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 394 

395 

396 

P.B.V. and Y.M. conducted the in-situ high-energy X-397 

ray diffraction experiments. 398 

conducted and analyzed TEM experiments. Y.T. and J.Z.H. conducted the cyclic 399 

compression experiments. Z.F.L., and Z.P.L. wrote the manuscript. All 400 

authors discussed the results and commented on the manuscript. 401 
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