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Abstract:

Transient creep of Al-14 wi.% Zn alloy has been sludied
under different constant stresses ranging from 88.4 MPa to 106.6
MPa and at different constant temperatwres ronging from 423 K
ta 513 K. From the transient creep described by the equation:
'E“. = B ", the parameters B and n were colcuwlated and found to
change with the applied stress from 5 © 107 to 3.5 x 1077 and from
0.37 Lo (L78, respectively. The parameler B waos rel!nr:ed' to the steady
state creep rate €, through the equation B = B, { €E)¥. The expon-
ent fwas found to be ranging from 0.25 to 0.28.

The energies activating transient creep at the temperature
regions of dissolution of Gutrﬂer—Pms!m rones and B-phase were
found to be (3.5 + 0.5) x 10723 K.1./Atom characterizing dislocation
mechanism.

Introduct ione

Creep is the time dependent defopmation of & solid onder eanstant applied
stress  gnd  constant  lemperature. The typicel creep cutve was found bo conbain
three distinct stages, nemaly, the transent, the steady statc and the fracture sbage.

The transient creep has 3 decressing creep fate. This creep was attributed
lo the exhausion of creep sources. Mollt and Naborro [1] attributed the decrease
in creep rate Lo the stress indwced during the motion of d@slocetion segments Lhat
were loosely pinned and detached from their pinning points by mechanical or thermal
energy. This lype of creep could be represented by the equation [2],

n
kr

where B oand noare transient creep parametcrs.
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Pesk values of B ang n were detected at the lemperature 463 ¥ of dussolution
af GP. zones and 683 ¥ of the tnuslotmation of B-phase to the X -phase reiering
o the erbancement al the Lransient creep straice This chservation was atlributed
ta the furmation of fraek-Read snurces during the tesrangement of  distocations
in the dislocation network at the dissolution and transformation lemperalures.

In arder lo cofrelate between transient and steady stole creep, the Iim.-:sl
telation batween In B = In ( elr}ld (as daduced from transient creep and In {e“)
for different caonstant stresses, through the transformation regions wes plotted (see
fig. 4). Tre relation B = B, (€ )% was found to be valid wth the exponent
which wos lowxd ta be ranging from 0.25 to D.2ZB.

The dependence af the steady slate steain rate ( 65,_) scemed to be  induced
by the trarsformation which erhanced the transient and steady state stage.

The dissolution of GJP. zones snd the transfarmaticn of B-phase to the®-phase
crealed internal stresses, Deside, cteep delormation during structure transfarmation
is based on the ditference in mechanical propeities of parent and product phases [71.

The change of specitic yolume of the sample during phase transformation activated
Frank-Read sourres which crested glide and cross-slippng dislocations at the phase
and grain boundaries.

The activation enecgy of transient creep was colculated from  the slepes
of the straight lines relating In ( €")u, and (lT ), {(see Fig. 3}, ranging from saxin 23
KJ/Atom Lo 64 x 10743 K./ Atom tefering that  the coatrolling  mechanism  of
transient creep during transformation of Al-14 wi Zn is the dislecation mecha-
nism [B).
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