
 iv 

Thesis Title      Improvement of Surface Properties of MJ12 and 

MJ47 Alloys by High Temperature  Nitridation 

Process   

 

Author     Mr.  Kittichai  Sopunna 

 

Degree     Doctor of Philosophy (Materials Science) 

 

Thesis Advisory Committee    Assoc. Prof. Dr.  Somchai  Thongtem    Chairperson 

      Assoc. Prof.  Titipun  Thongtem                Member 

     Dr.  Pisith  Singjai  Member 

      

Abstract 
 
 Two alloys, Ti-47Al-2Nb-2Cr (MJ12) and Ti-47Al-2Nb-2Mn+0.8TiB2 

(MJ47), were nitrided in purified ammonia for 1 - 10 h at a temperature range of 800 

– 1,000 oC. The flow rate of the gas was kept constant at 10 cm3.s-1.  After nitridation, 

the alloys were analyzed using a pin-on-disk wear tester and Knoop hardness (HK) 

tester. The alloys were analyzed using XRD, SEM, EDX and an optical microscope to 

determine phases, morphologies and elements. It was found that hardness of MJ12 

and MJ47 for 50 gf load with 1,000 oC nitridation for 10 h was the highest at 700.5 � 

9.0 and 694.7 � 21.8 kg.mm-2 or 2.0 and 1.6 times of the non-nitride alloys, 

respectively.  But for 10 gf load, hardness of MJ12 and MJ47 was the highest at 

835.3�37.5 and 805.0�47.0 kg.mm-2 or 2.1 and 1.5 times of the non-nitrided alloys, 

respectively. The nitridation process can successfully improve the alloy hardness 

which increased with an increase of the nitridation temperature and time. The wear 

rate and friction coefficient were significantly reduced by the nitridation process. 

Wear resistance of both alloys was increased by two orders of magnitude after 

nitridation comparing to the corresponding non-nitrided alloys. 
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