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ABSTRUCT

STUDY OF THE EFFECT OF LASER
TREATMENT ON THE FATIGUE AND
WEAR RESISTANCE OF

CARBURISED STEEL

This research involve the use of laser beam to modifyv
the case microstructure of a carburised - hardened and only
carburised steel.

Pack carburising has produced carbide network in the
case microstructure (martensite or pearlite depending whether
0il quenched or not).

Neodvmium — YAG Jaser (welding mode} was emploved at
16.34 J to treat carburised—hardened. carburised on one hand
and normalised steel surfaces on the other.

Effective case depth due to carburising—hardening was
Found to be about Z mm, while laser hardening of carburised
steel] produce an effective case depth of 0.26 mm. Laser
hardening of lower carbon normalised steel has resulted in an
effective case depth of .15 mm.

Generallv hardness increase was achived. but low
microhardness values Wwere found in carburised surfaces at
certain depth. In this respect microstructural investigations
has revealed the presence-ef retained austenite which can be
responsible for the observed reduction in microhardness.

Also it was found that laser treated carburised surface
has lower surface hardness than that due to only carburised -
hardenred or laser hardened. This was due to the
dissolution of carbide network leaving weak loéations in the
martensitic matrix.

Fatigue results showed the favourable effect of laser

treatment. However when Jaser is used as a post hardening /
carburising treatment. the endurance 1Iimit has suffured
significant reductions. That Is pelieved to be due to

increased surface roughness and the occurance of stress
concentration regions 4s @& result of carbide dissolution
because off laser treatment.

As for wear resistan . results has underlined the
Ffavourable effect of laser treatment In improving wear
resistance. The improvement was greatest when carburising -
hardening was followed by laser treatment, this is due to
carbide network breakdown and distribution within the
martensitic matrixs. uUn the other hand laser hardening of
carburised steel produced comparable effect as that due to
carburising — hardening.

This was the case when laser ireatment involved double

pulses. This was explained on the base of increasd depth of
hardening.
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