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Abstracts

Guenched samples of eutectoid Zn-Al alloy having dif ferent
grain diometers were aged at room tempergture for 24 hours then
subjected to tensile testing at different temperatures in the range
200-300°C, The resoftening which took place during the transforma-
tion of the dual precipitated phase inte the single phase, was found
to depend on grain diometer and was associated with a decrease
ln the grain boundary frocture surface energy to a minimum of
about 10 erg/ocm®.

The resulsts were discussed In terms of the distocation mecha-
nisms and the phase boundary sliding resulting from a phase boundary
dif fusion.

Ind poduc Lo

Inaressing geain size was found(1] to shifl the maximum value of the coelficient
al the strain=rate senaltivity of the flow stress and plasticity towards slaw steain
rates, Alsg, the deformalion induced grain growth boeame intensilled with decressing
slenin rate, The stress sbrain (ete behaviour of e greined Zn-81 sutectoeld allay
was  determined(2) &t Jiffecent  temperatures fram which ib was shown that  the
diffusion aof Zn rich phass plays o significart role in the delotmetion mechanism of
this alloy. There are more exparimental observatlons of mechanical weskenkreg of
the materinls &t the phase trensformation temperaberal 3],

Ihe present watk alms et studbying the eHect of grain ¢Sameter on the mecha-
nigm controlling  the mechanical yielding snd Frecture of £n-22 wt® Al alloy in the
temperatuee range Z00-300°C including the phase transformatinn berngerature,
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with 6 tepresenting the fnction stress to be overcome by the moving dislocations
and cbtained as the intercept with the stiess axis k is a comstanl related to the
unpinning of dislocation scurce that was locked Dby interaction with solute otoms
and Is given a5 the slope of the stiaight line relating o-y' and d"/z. The wvarintions
of the friction stress 6 with temperature ate given in figure .

On the basis of the telation(5)

G;x(B)"G/k)d-Vz (2)

: 1n
where B = 1 for tendle stress, G = 2,7 x 10 dyne/cr’, the temperstute depondence
of grain boundary fractute sutface encrgy, which is delined an ¥ = d; Erd/ BEG i
given in figure 4,

Discassions

The precipitstion of quenched Zn-Al alloy wmples prodced decomposition
at room temperoture and exhibited an entirely differest fine grained egueioxed struc-
ture which s not typicel of an eutectoid decomposition(S). Maintaiing the quenched
samples for large periods of time at & lower precipitation temgerature sllowed atamic
diffision, predominating the precipilation process to proceed towards dislocations,
thus Increasing the friction stress. As the aspplied stress was incieased, dislocation
segments wore free from thelr pliviing atmosphores The stress increoased tha force
on the freed dislocations which became able to glide on their yip plancs. Grain
boundaries act as effective barriers to dislocation motion towards wonihilation sites(7).
The increase in the cislocation density behind these baitiers couses hardening. Accord-
ingly, fine graired samples with high denally of barriers need highor values of ylela
stress to relesse the locked dislocslions eitherby a biesk down of the dislocation
Lartiors or by prismatic slip. The resoftening awaciating the high temperature defos-
matlon could be releted to the structural veriations of cne of the phases existing
in the teiled sampies Ly Increasing tamperalute towsrde tha one phase tronsfarmation
temperature, This leads to 8 dissolution process at one of the Inteiphases ong precipi-
tetion process st the other phase. This chenge in compeosition required moving the
dislocations st the interphose boundery(B), Also, a diffusian process takes place in
the tempersture tande of transformation such thel & reasonoble cutrent of diffused
stoms gives rise to an enomalous trendlormation plasticity expressed through the
minima of yicld stress ween In figuse 1. This agrees with the superplastic behaviour
obsstved duting phase lransformation in Zn-Al alloys(9).

The dats of figue 2, which indicale that dislocation slp dlstances incremsed
with increasing temperature ond reached maxime dutlng phase transfermotion agree
with tha theory(10) of work herdening in polyCiystalliing metals and the effect of
Qrain size which limits the dislocations from any one scurce withn the graina. The
large mmounts of hest treatment Initially given to the large grained ssmples during
the course of Lheir preparation caused the :lip planes to be relatively cleen of
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Figure 3: Temperature dependence
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Figure &: Variations of grain boundary fracture surface energy

¢ oF Zn-Al alloy with grain diameter and with tempera-



