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ABSTRACT :
ﬁ--;;;;;;;mal creep curves of Al_4.5 wt% Hg. alloy were
studied wusing different applied stresses 1n the range
from 91 Mpa to 117 Mpa .at different temperatures ranging
4 s

from 473 K to 553 K.

The transient creep characteristics showed two differ_
ent temperature regions of deformations . a low tempe_
rature region (below 513 K} and a high temperature reg_

1on ( above S13 K ).From the transient: creep descri:bed by

the egquation :

n
€ =B t
tr

where € and t are the transient strain and time reap_
tr

ectively.The parameters n and B uwere calculated and found

-5 -5
to change from 0.15 to 0.62 and from C.€ x 10 to 5.5 x10.

respectively. They exhibited peak vz.ces at 493 K. The
parameter B was related to the steaov state creep rate
x @
by the eguation p= ﬁ<€ !
st
The exponent was found to be rangirns from 0.85% to 0.5
-5 -1 -5 -1
a8 the strain rate varied from 0.2 x !C sec to 4.8 X 10 sec.
In the Btage oi steady state creer - the strain rate
gensitivity parameter ( m ) was found to range from

0.2 + 0.01 to 0.3 + 0.01 1n the temperature range from

473 K to 553 K. It exhibited a peak valus 5t 483 K.
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The activation energy of the steady state creep were
found to be 147 KJ/mole and 227.6 KJ/mole i1n the low and
high temperature ranges (below and above 513 K } respect_
ively.Thease values characterized dislocation crogs_slipp_
ing and dislocation climb.The grain diameter of the test
samples decreased as the working temperature was 1ncreas_
ed. !t reached to a minimum value at S!3 K.1t was 2.1x1§mm.

The lattice constantta) of _ phaseia.uminium matrix).
the half_ line width and the i1ntegra! ¥_ray diffracticon

intensi1ty 1ncreaged with i1ncreasing the working temperat_

ure . They also exh:bi1ted peak values at 493 K.

The etfect of annealing and quenching of Al 4.5 wt% Mg.
on the stress_strain characteristics war also 1nvestigated
in the vicinaty of the transfermation temperature region.
The stress_strain tests were carried cut at different
constant temperatures ranging from 473 K to 553 K.The
obtained results exh:bited two relaxatiun stages at di1ff_

erent temperatures .

The first relaxation was attri:buted to the dissolut:ion of

pﬂphaae. The gecond one was refered to thermal effects .
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The minimum value cf the lattice parameter (a) of O
phage at 493 K 13 due to the releif of the 1ntermnal stra_
1ng or stresses during the dissoluticn  of P_phase.Th1s
observation was remarkable 1n case of the slow cooled
samples ae they have less concentrat:zn of vac ancies

than the gquenched ones

The electrical res:istivity of Al_4.5 wit% Mg. alloy was
investigated 1n the temperature range Ifrzm 473 K to 553 K.
The relative change 1n electrical resistivity cf the test
samples was measured at diliferent age: g Limes.

The activation energy of the formation cr dissclution pr_
ccegses of the precipitates was calculaiad . 1t was found
tc be i1n accordance with the binding energy between vaca_
rcy and magnes:um sclute 3tom.The microstructure variat:
cns of the samples used 1n electrics. messurement were

investigated by electron microscope.
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CHAPTER 1
IRTRODUCTION
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INTRODUCTION

All mater:als when subjected to a constant stress will
exhibit an 1ncrease 1n strain with t:irme. this phenomenan
18 called creep . The phenomenan of -r=ep .s defined as
ti1me dependent increase 1n strain a* -onstant uniax:ial

1)
locad .The continous deformation with 1:me (Creep) 18 very
important i1n many des:gns. Excesive creep deformation may
lead to premature buckling of structurs! members subject_
ed to compressive loads. Permanent creep defeormaticons un_

der repetitive flight conditions. for =uzmple . are addi_

ti1vice and may reach guch large values 5

FIEalN

m

tc make an air _
zreft serodynamicslly :nsat;siact:ry-. Z:milar permanent
creep deformations 1n other constrocticns might rrcduce
unden:iakble and unaccepitable charges :v. grhape.Furthermore
for certain strese values . the creepr Zdeformations may
become =0 large that fracture :s8 producec during the 11f_
et:me of the port . Most of the avai1lar.e information on
creep properties of materialis hasg rfeer 2btained from
observaticne on tensi1le sBpecirens ssb scted to constant

(3eé&sS)
loads and temperatures
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The principle 18 that measurements are takenr for a
spec:men of the mater:al ,» under test. which 185 surround_
ed by an oven provided with an accurate temperature meas_
uring device. The specimen 18 subjected to tensale force
at freguent intervals of tim& unti1l the specimen fract_

{6
ureg. or rupture occurs . To some exter! . creep tegt:ing
has been satanardized by the Amer.car~ Z:cc:i:ety cof Testing
L7
Materials . In creer 1testing severa. L-.itse are usec so

that creep time variat:ocn can be obta:ned for a series of

load or strese values .

From the measuvrements a familv of creep time curves
cam be obtained for various stress vz.ues and constant

temperature,

Typical curves of creep strain aga:net time are plott_
g¢ ir fig.¢l) fcr variocouse mominal siresz levels at const

ant temperature . Afiter the 1mitial

m

train Ccue to the
application cf lcad.there :s a gradually diminsh:ing creep
rate.which 1n the case of higher estresses 18 fcllowed
by s rapid i1ncrease in creep rate to {racture . At lower
stresses the final stage 18 rreceded tv = region of cons_
tant creep rate . the length of whic: depends an the

stress value . 1t appesars that there r:cht be 2 i:mi1ting
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Fig.(1l) Typical creep curves for various stresses 4t constant

temperature.
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