ABSTRACT

rhe use of laser in surface Lreatments has been
acknowladged as possible method of hardening and alloylng
repently. Laser surface alloying, the process of altering
cur face elemental composition, has been of interest for some

| time DoV

in order to improve and modify the erosion and wear
reslstance nf alloys nsed In industrial technology Lherefor
two appkoaches have been dealt with in this investigation:
Firstly: Improvement of Inconal erosion resistance by laser
ecurface treatment hard oxide layer on annealed aluminium
Inconal,annealing condillaon was at 1858°C In Argon atmosphere
far 1 hr Hd:YAG laser, 5,33 kw and 26 cm dilstance between
lens and treated surface, adjacent and overlapped pulses were
applied. ‘thermal cycling at 758 % follewed by erosion test
at this tempersture by means of lmpact nf single =solid
steel sphere , Diameter = 3. 16mm, Weight = #.13g and Velocity
= 166 mfs was carried ocut .

Microstruetural analysis, welght change and erosion tast
showed lmprevement in oxidatlion realstance of laser treated
aluninivem Inconal compared to as received and aluminied
Inconal by 5B times and & times re=pectively

cracks were more proncunced arocund the impact area in
aluminied Inconal. Erosion resistance of laser treated
aluminied Ineconal was improved by 2 times compared to as
recelved Inconal .

Sepondly: Improvement of, High Speed Steel (£86-5-2/1.3343}

cetting teol, wear resistance. A PIOCESS of Nd:YAG dlfferent
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apsraies Aapandinm  on cladding materlals , 12 kW for
= e Tt

gluminiom and 12.66 kW Eor Carbon with 20% Nitrogen +
s@% Argen in some cases by means of adjacent and averlapped
pulEES.

7he highest five of hardness +alues from elighteen
different states af laser treatments, cladding and gas
conditions used, were chosen for life tool time test on #.45%
carhon steel work plece .

mhe test condition was in four cycles each operated

under 125 rpm/min machine speed, #.2 mm/rev feeding and

1 mm feeding depth. The [ive conditions as followed with as

.

5
+

received High Speed eal,

1= High Speed Steel a

L

received {(Sample Ho.l19%) Hicro-hardness
987 HV

s_ r+adjacent laser pulses(Sample Mo.l)Hicer-hardness 1246 HV

3- ¢ + overlapped laser pulses (Sample Ho.4) Micre-hardness
946 HV

4- (C+Al)+adjacent laser pulses (Sample Mo.7) Hlicro-hardness
1168 HV ..

5- Al+adijacent laser pulses fcllowed by 20% Nitregesn (Sample
Mo.l4) Micro=-hardness 1132 HV

£E- Al+overlapped laser pulses, followed by 28% HNitrogen
{Sample Ng.l7) HMicro-hardness 834 HV

Microscople and wear analysis showcd that  the adiacent

laser pulse improvement In hardness values due to formatlon

of small carbide in martenslte matrix pulse glazing phase.

Incontrast the overlappsd laser pulse showed less hardness

values due to formation of fine pearlits
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