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Fig. 1 Overview of laser surface alloyed layer
on TiAl alloy modified with nitrogen

(Scanning rate of 2. 6 mm/s)

o o—TiAl
®—TiN
A_TisAl
A
ol le
(8]
L .
30 20 50 %0 70 30
20/

B2 TiAl §&RICRBOLRT &Stz
XS E AT 1
Fig.2 XRD spectrum of laser surface alloyed
layer on TiAl alloy modified with nitrogen
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Fig. 3 SEM micrographs of laser surface alloyed

layer on TiAl alloy modified with nitrogen
(a) —Scanning rate of 2. 6 mm/s;

(b) —Scanning rate of 10 mm/s
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Fig. 4 Microhardness profile across laser surface
alloyed layer on TiAl alloy modified with nitrogen

(v —Laser beam scanning rate)
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Fig. 5 XRD spectrum of laser surface alloyed
layer on TiAl alloy modified with carbon
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Fig. 6 Overview of laser surface alloyed
layer on TiAl alloy modified with carbon

( Scanning rate of 10 mm/s)
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Fig. 7 SEM micrographs of laser surface alloyed

layer on TiAl modified with carbon
(a) —Scanning rate of 10mm/s;

(b) —Scanning rate of 20 mm/s
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Fig. 8 Microhardness profile across laser
surface alloyed layer on TiAl alloy
modified with carbon
(v —Laser beam scanning rate)
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Fig. 9 Effects of processing parameters on
pirron-disc wear resistance of laser surface

alloyed layer on TiAl alloy modified with nitrogen
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Fig. 10 Effects of processing parameters
on sliding wear resistance of laser surface alloyed

layer on TiAl alloy modified with nitrogen
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Effects of processing parameters on microstructure and wear

resistance of laser surface alloyed layer on TiAl alloy
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[ Abstract] Laser surface alloying with nitrogen and carbon were employed to produce modified layers on TiAl alloy. The rapidly so-

lidified in-situ composites layers reinforced by titanium nitride and titanium carbide were gained respectively, and the interfaces be-

tween the layers and substrate were metallurgic bonds. From bottom of molten bath to free surface, there was gradient change charac

teristic in microstructures. The nearer the free surface, the higher the volume fraction of reinforced phase. The effects of laser pro-

cessing parameters on microstructures and wear resistance of surface alloyed layer were studied. With decreasing laser beam scanning

rate, the volume fraction of reinforced phase increases, the microhardness of the samples increases and the wear resistance is im-

proved.
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