














V: speed of mobility of dislocations.

AH;: Enthalpy of activation of a dislocation at temperature
T.

This speed of dissipation and is measure a purs grains

(Exp: Fe) in our case this velocity will depend enormously
on the impurities in the grains namely the existence of the
addition elements in gap or carbides by a zone of the matrix.

6. CONCLUSION

Following the application of a previously defined heat
treatment protocol, the optical microscopy analysis of the
morphology and that by x-ray diffraction of the microstructure,
of the different zones of the weld seam of the X70 steel, have
showed a clear variation of the microstructure by formation
and / or dissolution of carbides and nitrides according to the
type of heat treatment applied.

The stripping of all the diffractograms, informs us well on
the formation and the dissolution of the different phases which
can coexist, following a defined heat treatment. For example,
one can quote the made of the TiC and NbC phases which form
at 650 <C. for a hold time of two hours, whereas at 550 <C.
These precipitates dissolve; and that the AINb3 phase is
formed by backscattering effect of the Nb and Al element in
solution in the matrix.

Supplied energy in the form of controlled heat treatments
leads to thermodynamically stable systems along the
formation and / or dissolution of the phases, which is
accompanied by the dissipation of internal stresses, initially
introduced by the effect of cooling less or slower of the weld
seam. The dissipation of internal stresses (dislocations in the
grains or inter granular) which is accompanied with the
formation and / or dissolution of carbides and nitrides leads to
fluctuations in hardness measurements of X70 steel.
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NOMENCLATURE

HSLA High Limit of Elasticity

WMZ weld metal zone

HAZ heat affected zone

MB Metal base

XRD X-ray diffraction

Mr maximum resistance

Er elastic resistance

Al Aluminum

Nb Niobium

Ti Titanium

C Carbide.

NC Carbonitride

\Y Vanadium

Fe3C cementite

\% speed of mobility of dislocations.

AH,; Enthalpy of activation

T temperature

YraQi All the energies of the point and
linear defects

HV Hardness vickrs

A has the inner part of the weld

B presents the central part of the weld.

C presents the outer part of the weld.





