Y

Thesis Title Carburization and Nitridation of Titanium-Aluminium
Alloys

Author Mr. Chatdanai Boonruang

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

New surface modification techniques and new analytical technique for y-TiAl
alloys were studied. MJ12 (Ti-47AI-2Nb-2Cr) and MJ47 (Ti-47Al-2Nb-
2Mn+0.8TiB,) were nitrided in 10 cm®.s'NH; and carburized in 0.01-0.05 cm’.s”
C,H; at 1000-1300 K. The alloys were characterized using XRD, SEM, EDX, Knoop
hardness and pin-on-disk wear testers. The results revealed the formation of the new
phases on the alloy surfaces. Knoop hardness values of the alloys were 11.4-189.7 %
increased with the increasing of temperature and C,H, potential. The wear rate of the
alloys was 95.0-99.6 % decreased comparing with the as-received alloys. The
irregular wear rate is controlled by nitride, carbide and carbonitride phases and their
concentrations in the films. In addition, the two alloys nitrided in NH3 at 1000-1300 K
and carburized in the pressed carbon rods by directly applying electrical power
through them at 274.3 + 26.4 W, 80 A, for MJ12 and at 293.4 + 16.8 W, 80 A, for
MJ47 in Ar atmosphere were characterized using XRD, SEM, EDX, Knoop hardness,

pin-on-disk wear testers and RBS incorporated with the NUSDAN software.



XRD result shows that TiC can be deposited on the y-TiAl alloys by directly applying
voltages. The film thickness, mass increase, density increase and diffusion coefficient
were increased with an increasing temperature. Diffusion coefficients of N in MJ12
and MJ47 at 1000-1300 K are 7.89x10"%-4.06x10"" and 7.19x10"%-3.22x10"7 m’.s™,
respectively. Knoop hardnesses were 10.1-65.5 and 8.7-36.4 % increased for alloys
nitrided in NH3 and carburized by directly applying voltages, respectively. Wear rates
were 97.2-99.2 and 98.0-98.6 % decreased for alloys nitrided in NH3 and carburized
by directly applying voltages, respectively. Directly applying voltages has an

advantage on direct metal-gas reaction by faster heating up and cooling down periods.
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