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WHAT IS CLAIMED IS: 

1. A method for manufacturing a spheroidized powder from a mechanically-alloyed 

feedstock, the method comprising: 

preparing a mechanically-alloyed powder feedstock by mechanically milling 

at least five elemental powders to mechanically alloy the at least five elemental 

powders;  

introducing the mechanically-alloyed powder feedstock into a microwave 

plasma torch, a plasma plume of the microwave plasma torch, and/or an exhaust of 

the microwave plasma torch; and 

at least partially melting and spheroidizing the mechanically-alloyed powder 

feedstock within the microwave plasma torch, the plasma plume of the microwave 

plasma torch, and/or the exhaust of the microwave plasma torch to form spheroidized 

powder.  

2. The method of Claim 1, wherein the spheroidized powder is at least partially 

melted and spheroidized for use in metal injection molding processes, hot isostatic 

processing, and/or additive manufacturing.  

3. The method of Claim 1, wherein the spheroidized powder is at least partially 

melted and spheroidized for use in hot isostatic processing.  

4. The method of Claim 1, wherein the spheroidized powder is at least partially 

melted and spheroidized for use in additive manufacturing.  

5. The method of any one of Claims 1-4, wherein the mechanically-alloyed powder 

feedstock is mechanically milled by ball milling.  

6. The method of any one of Claims 1-5, wherein the mechanically-alloyed powder 

feedstock comprises TiZrNbTaFe.  

7. The method of any one of Claims 1-5, wherein the mechanically-alloyed powder 

feedstock comprises AlFeVSi.  

8. The method of any one of Claims 1-5, wherein the mechanically-alloyed powder 

feedstock comprises FeCoNiCrTi.  

9. The method of any one of Claims 1-5, wherein the mechanically-alloyed powder 

feedstock comprises FeCoNiCrAl.  
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10. The method of any one of Claims 1-5, wherein the mechanically-alloyed powder 

feedstock comprises FeCoNiCrCu.  

11. The method of any one of Claims 1-10, wherein the mechanically-alloyed powder 

feedstock comprises a microstructure, and wherein the spheroidized powder maintains the 

microstructure.  

12. A method for manufacturing a spheroidized powder from a mechanically alloyed 

feedstock, the method comprising: 

preparing a mechanically-alloyed powder feedstock by mechanically milling 

one or more precursor powders to form a high entropy alloy;  

introducing the mechanically-alloyed powder feedstock into a microwave 

plasma torch, a plasma plume of the microwave plasma torch, and/or an exhaust of 

the microwave plasma torch; and 

at least partially melting and spheroidizing the mechanically-alloyed powder 

feedstock within the microwave plasma torch, the plasma plume of the microwave 

plasma torch, and/or the exhaust of the microwave plasma torch to form spheroidized 

powder.  

13. The method of Claim 12, wherein the spheroidized powder is at least partially 

melted and spheroidized for use in metal injection molding processes.  

14. The method of Claim 12, wherein the spheroidized powder is at least partially 

melted and spheroidized for use in hot isostatic processing.  

15. The method of Claim 12, wherein the spheroidized powder is at least partially 

melted and spheroidized for use in additive manufacturing.  

16. The method of any one of Claims 12-15, wherein the mechanically-alloyed 

powder feedstock is mechanically milled by ball milling.  

17. The method of any one of Claims 12-16, wherein the mechanically-alloyed 

powder feedstock comprises TiZrNbTaFe.  

18. The method of any one of Claims 12-16, wherein the mechanically-alloyed 

powder feedstock comprises AlFeVSi.  

19. The method of any one of Claims 12-16, wherein the mechanically-alloyed 

powder feedstock comprises FeCoNiCrTi.  
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20. The method of any one of Claims 12-16, wherein the mechanically-alloyed 

powder feedstock comprises FeCoNiCrAl.  

 


