
































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































spesimens are cut out also in Fig. 1, A and B positions.
The fatigue tests are carried out samples along the half
side of . the component. The notch part of the component is
tested by bending fatigue. The FEM metal forming simulation
program Forge - 2D supported from CEMEF (5) was used for
calculating equivalent strain maps for one half of the
component . The experiments are based on prototype

manufacturing at Raufoss A/S.

Table 1

Chemical composition, nominal values in wt%.

Alloy Fe Si Mg Mn Cx Cu

6082 0,2 1,0 0,9 0,6 0\, L5 0

6010 0,2 1,0 0,6 0,6 0 0,3
RESULTS

Mechanical Properties.

Results from tensile testing and fatigue bend testing are
listed in table 2.

Table 2

Tensile testing results T6 condition.

Alloy and Ryo, 2 R, A Work
positon (MPa) (MPa) (%) hardening
(MPa)

6082 A 321 335 13,0 14
B 340 373 13,0 33

6010 A 327 347 12: 8 20
B 347 399 15;0 52
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Fatigue bend testing results T6 condition, stress range.

Alloy Ry104 (MPa) R, ,° (MPa) Ri,° (MPa)
6082 280 190 105
6010 280 200 120
Microstructure.

Figure 2 shows the microstructure and the macrostructure of
the positions given in figure 1 for the two alloys 6010 and

6082. Alloy 6082 is dominated by (a) coarse columnar grain
area.

FEM analysis.
The Equivalent strain distribution obtained by FEM

simulation of the rear axle link formging process is shown
in fig. 3. .

Recrystallized grain size.

Compression testing of the alloys followed by solutio9 heat
treatment at 530°C give a realtionship between the grain
size and the strain. Table 3 show qualitatively grain size

: - -1
and compression strain, deformation speed equal to 10-3 s-1.

Table 3.
Metallographic investigation.

: =1 /2
Grain size is defined as square root of grain area, mm ‘

Alloy 5% 10% 15% 25% 30%
6082 0 12 6 0,7 0,7
6010 0 0 5 0,7 0,6
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DISCUSSION™

Table 2 and Figure 2 shows that the mechanical properties
are strongly dependent upon the microstructure, especially
when the grain size is above 1 mm. Grain sizes influencing
static and dynamic properties are easily seen .upon
macroetching. From a practical point of view this
etchtechnique gives a good indication if reduced dynamic and
static strength are to be expected locally for the actual
component . The relationship between distrubution and the
resulting grain size upon the subsequent heat treatment are
easily mapped by compression tests. Homogenization
temperature, strain rate, deforming temperature and solution
heat treatment temperature are important variables in this
grain size map. The FEA computer program Forge 2D calculate
the strain map -in different positions for an actual
component, and if the program had integrated the
strain-grain size'relationship the computer program would be
able to tell the designer if any part of the component have
regions with low mechanical properties. Figure 2, figure 3
“and table 3.gives a good indication that it is possible on a
qualitative level to predict property variations in a forged
component on the basis of its strain history.

The comparison between 6010 and 6082 show that the alloy
with the lowest contént of Mg, Si have the highest mechanical
strength and the highest ductility. The higher content of
dispersoides in 6082 containing Cr compared with 6010 does
not give any fine grain sizes in the medium range of
deformation strain. The small addition of Cu in 6010 seems
to increase the resistance toward recrystallization and
grain growth, and also give a more fine grained structure
for all strain levels.

The alloy with highest hardning potensial, 6082 do not after
cold forging and heat treatment have the best mechanical
properties in comparison with 6010. This effect is strongly
dependent of grain sizes and of cause the thermomechanical

history of the product.
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CONCLUSIONS

The paper gives evidence that an integrated model of
properties and grain size realtionship with a FEM program

will be a strong tool to optimice products with respect to

static and dynamic properties. The thermomechanical
processes of cold forged component determine the users
properties of the product. The integration of physical
metallurgical models in FEM programs simulating metal

forming, reely fulfill the idéa of new cost effective

product and process development in Aluminium forging.
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Figure 2

Micro and macro structure

of the cold forged component

Microstructure Alloy 6082.52

_!K.ﬁd-.‘ﬁ‘
posanosemson

2 0.5mm

fig.3

FEM analysis cold forged component
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THE EXTRUDABILITY OF MEDIUM HIGH STRENGTH ALZNMG ALLOYS
AND THE LOCAL MELTING PHENOMENA .

O. Jensrud and T. Lgken,
Materials Research ‘and Development Centre, Raufoss A/S,

N-2831 Raufoss, Norway.

INTRODUCTION

Low cost .medium high strength aluminium alloys are the
material for Raufoss A/S bumper production. AlZnMg alloys
with small additions of Z2Zr and Cu shows rather high
extrudability compared with AlMgSil alloys at equal
Té-strength (1). The only possibility to reach Té6 yield
strength in range of 360 to 480 N/mm? is to use the AlZnMg
alloys. = Extrudability is the critical parameter for
production of 1low cost profiles having  high strength in
T6. The extrudability is a rather complex parameter but
one definition is the maximum exit speed without hot
tearing. Hot tearing is mostly a phenomena concerned with

local melting due to non-equilibrium low-melting eutectic

phases. The only low melting eutectic phase in the low
alloyed AlZnMg system is Mg, Si particles after
homogenization (2, 5, 6). Contents of Si and homogeni-

zation temperature are the two very importante parameters
for the extrudability, also found by G. Scharf (4) and by
O. Reise (2).

The Raufoss AlZn5,5Mg alloys have yield stresses in T6
condition from 320 N/mm? up to 480 N/mm? depending on Mg
content . The solid solubility of the Mg, Si phase depends
on Mg content at temperature (5). This work has varied
the homogenization temperature and the Si content for the
alloy AlZn5,5MgXZr and measured the maximum extrusion
speed before hot tearing. The results from the experiment
are compared with a hollow section bumper profile to
verify the effects of Mg,Si on extrudability.
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EXPERIMENTAL

Basis for the investigation is the 7108 alloy and it’s
modifications. Table 1 show the chemical compoéition of
the different alloys. The ingots are homogenized at
temperatures from 480 to 560°C for 4-6 hours.

Tabel 1.

Chemical composition, weight percent.

Alloy Fe Si Mg Zn Zxr Cu

7108.50A 0,24 0,25 0,83 5,3 0,15 0,03
7108.50B 0,20 , 0,07 0,81 5,5 0,16 0,01,
7108.70 0,21 0,09 1,16 5,3 0,16 0,03
7021.50 . 0,17 0,09 1,16 5,3 0,16 0,30

The alloys are all extruded at 460°C and 500°C using a

test tool with small fins 1,3 mm wide and highs of 0.7,

1.3, 2.3 and 3.3. The test profile easily show tearing on

the small ribbons. The hollow section profile no. 2982 is

produced in the alloys 7108.50B and 7108.70 at billet
temperature 500°C.

RESULTS

The effect of homogenization temperature on extrusion

The alloy is 7108.50 and
the two 8Si levels are 0,09 and 0,25 wt%.

strongly dependent on

speed V, is show in figure 1.

The Vv is
homogenization temperature in the
range 480-500°C when the Si

relationship between Mg level

content is 0,25 wt%. The

and speed V_ is shown in
figure 2 The billet temperature is 500°C
homogenization temperature 485°C.

and

The comparision between test profile

and profile 2982 is
shown in table 2.
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Table 2. Profile speed equal alloy different tools.

Alloy Profile Mg (wt%) V, (m/min) %$Si

7108.50 2982 0,81 11,0 0,07

7108.70 2982 1,19 6,5 0,07

7108.50 Test 0,81 34,0 0,05

7108.70 Test 1,16 15,0 0,09
DISCUSSION

The homogenization temperature do not influence the

extrusion speed when the Si content is low. This is
supported by table 1. and figure 1. Alloys with low
contents of Mg and low contents of Si have not Mg,Si
particles present in the as homogenized condition. From
Philips (5) the solid solubilty of Mg,Si at 500°C is 0,3
wt% which at 1,2% Mg level correspond to maximum 0,11 wt%
Si. Above this composition coarse Mg,Si will be present
ax. 500°¢. This is the basis for the relationship shown
in figure 1. between V, and wt% Mg. If the Mg,Si is
present in the élloy the effect of incrased homogenization
temperature is significant. In opposite situation the
homogenization temperature do not influence the extrusion
speed. The homogenization process in this case is a
matter of solution heat treatment of Mg-Zn eutectic phases
and presipitation of Al,;Zr particles.

The exit speed is strongly dependent on Mg content in the

alloy, figure 2.

It is reported (1) and (2) that zZn do not influence on the
extrusion maximum speed. The reduction in extrusion speed
is approximately 1,4 m/min. pro. 0,1 wt% Mg both for test
profile and hollow section. When the Mg,Si is present the
same effect occur but on a lower speed plateau. Without
low melting eutectic phases it is possible to have rather
high extrusion speed for AlZnMg alloy. the limit for Si
in AlZnMg alloy decrease with wt$% Mg. When the wt$% Mg is
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EXPERITMENTAL

Basis for the investigation is the 7108 alloy and it’s
‘modifications. Table 1 show the chemical composition of
the different alloys. The ingots are homogenized at

temperatures from 480 to 560°C for 4-6 hours.

Tabel 1.

Chemical composition, weight percent.

Alloy Fe Si Mg Zn Zxr Cu

7108.50A 0,24 0,25 0,83 5,3 0,158 0,03
7108.50B 0,20 0,07 0,81 5,5 0,16 0,01
7108.70 0,21 0,09 1,16 5,3 0,16 0,03
7021.50 0, L7 0,09 1,16 5,3 0,16 0,30

The alloys are all extruded at 460°C and 500°C using a
test tool with. small fdns 1,3 mm wide and highs of 0.7,
1.3, 2.3 and 3.3. The test profile easily show tearing on
the small ribbons. The hollow section profile no. 2982 is
produced in the alloys 7108.50B and 7108.70 at billet
temperature 500°C.

RESULTS

The effect of homogenization temperature on extrusion
speed V_  is show in figure 1. ‘The alloy is 7108.50 and
the two Si 1levels are 0,09 and 0,25 wt%. The V, is
strongly dependent on homogenization temperature in the
range 480-500°C when the Si content is 0,25 wt%. The
relationship between Mg level and speed V, is shown in
figure 2. The billet temperature is 500°C
homogenization temperature 485°C.

and

The comparision between test profile and profile 2982 is
shown in table 2.
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Table 2. Profile speed equal alloy different tools.

Alloy Profile Mg (wt%) V, (m/min) %$Si
7108.50 2982 0,81 11,0 0,07
7108.70 2982 1;19 6;5 0,07
7108.50 Test _ 0,81 34,0 0,05
7108.70 Test 1;16 15,0 0,09
DISCUSSION
The homogenization temperature do not influence the
extrusion speed when the Si content 1is low. This is

supported by table 1. and figure 1. Alloys with low
contents of Mg and low contents of Si have not Mg,Si
particles present in the as homogenized condition. From
Philips (5) the solid solubilty of Mg,Si at 500°C is 0,3
wt% which at 1,2% Mg level correspond to maximum 0,11 wt$%
3i. Above this composition coarse Mg, Si will be present
at 500°cC. This is the basis for the relationship shown
in figure 1. between V, and wt% Mg. If the Mg,Si is
present in the alloy the effect of incrased homogenization
temperature is significant. In opposite Situation the
homogenization temperature do not influence the extrusion
speed. The homogenization process in this case is a
matter of solution heat treatment of Mg-Zn eutectic phases
and presipitation of Al,Zr particles. '
The exit speed is strongly dependent on Mg content in the

alloy, figure 2.

It is reported (1) and (2) that Zn do not influence on the
extrusion maximum speed. The reduction in extrusion speed
is approximately 1,4 m/min. pro. 0,1 wt% Mg both for test
profile and hollow section. 'When the Mg,Si is present the
same effect occur but on a lower speed plateau. Without
low melting eutectic phases it is possible to have rather
high extrusion speed for AlznMg alloy. the limit for Si
in AlZnMg alloy decrease with wt$%$ Mg. When the wt% Mg is
545



above 2,0 wt% the Si level must be lower then 0,05 wt$% if
the homogenization temperature is defined to be 500°cC.
The temperature 500°C is needed to be a maximum
temperature to prevent transformation and coarsening of
the Al,;Zr particles. The Ai3Zr dispersoids give a not
recrystallized microstructure and this fine subgrain
structure give contribution to the strength of the alloys.
Level of 8Si below0,05 wt% is not practical in the Al
industri, but a optimizing between Mg content, defined
limit of Si and homogenization give AlZnMg alloy with
rather high extrudability.

CONCLUSIONS

The contents of Si in AlZnMg alloy must be kept on low
level as pratictal as possible.

The homogenization temperature strongly influence on the
extrudability of AlZnMg afioys especially on high level of
Mg. Phase diagrams and extrusion speed experiments on a
test tool give a good qualitative relationship to
practical uses. There are great relatonship between

homogenization temperature and limit of Si content.
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Figure 1.

Effect of homogenization temperature on extrusion speed.
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Effect of Mg content on extrusion speed.
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INFLUENCE OF SILICON CARBIDE PARTICLE SIZE AND WEIGHT FRACTION
ON THE CORROSION BEHAVIOUR OF COPPER-CONTAINING
ALUMINIUM MATRIX ALLOYS

J. Williams, S.]J. Harris and P.]. Boden .
Department of Materials Engineering and Materials Design,
University of Nottingham, UK.

INTRODUCTION

Use has been made of a-silicon carbide particles to reinforce aluminium matrix alloys
and this has produced improvements in stiffness and strength as well as increased
resistance to fatigue crack initiation. To promote strength levels in the composites
which are competitive with those achieved in high strength aluminium alloys it has been
necessary to use 2000 series matrix alloys which contain copper. The introduction of
copper into aluminium alloys has in the past often provided problems of pitting,
exfoliating and stress corrosion in certain environmental conditions. This promotes a
need to control heat-treatment procedures in order to minimise the formation of coarse
intermetallics and to eliminate fine precipitate free zones near grain boundaries, both
of which encourage uneven concentrations of copper in the alloy.

A very limited number of corrosion studiés (1-4) have so far been completed on
composites based upon Al-Cu-Mg (2014 and 2024) alloys. The reinforcements used in
these studies have sometimes been B-silicon carbide whiskers and on other occasions a-
silicon carbide particles have been employed. In all cases the weight fraction of
reinforcement has exceeded 20% and the alloys in the as-formed or heat-treated to T4
or T6 condition. Corrosion tests have usually been carried out in solutions containing
between 0.1 and 1 M sodium chloride either in the deaerated or aerated condition.
These tests have given results which suggest that corrosion rates of the matrix alloys
are accelerated by the presence of the reinforcement. It is not clear from these results
what effect particle geometry, volume fraction and distribution have upon an alloy
which is subject to the same heat-treatment. In this investigation the influence of
silicon carbide particle size (3-20xm) in a 2124 alloy (T4 condition) has been examined
in a number of deaerated chloride-containing solutions. To reduce the possibilities of
particle clustering, with small particle sizes, 10wt% of reinforcement has been
employed as well as 20wt% in the composites which have been examined.
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EXPERIMENTAL
Materials

The composites and the unreinforced matrix alloy were prepared by a powder based
processing route. Alloy powder and the appropriate a-silicon carbide particles (3, 7 and
20um) were mixed and blended to ensure effective distribution. The blended powders
were evacuated, pressed and HIPped to form a billet of high density. This was hot
rolled in stages to form a 1.1mm thick sheet product. The unreinforced all(;'y and all
four composite types were solution treated for 1 hour at 505°C and this was followed
by a quench in cold water and a room temperature age for a minimum of 100h, which
according to Huang et al [5] gives maximum hardening for the T4 condition.

Metallography

Sections were cut from the sheet to give specimens which allowed the rolling,
longitudinal and transverse planes to be observed. These were ground and polished to
a 1pum finish by conventional techniques and then finally polished with a fine suspension
of silica (OPS). Each specimen was then anodised in 2% fluoroboric acid at 25 V for a
given period. Optical microscope observations using polarised light clearly revealed the
grain structure of the alloys and the particle distributions. Samples were also taken to
reveal the depth of attack in as corroded alloys and composites, these were prepared
in a similar manner but without the requirement for anodising and the use of polarising
light.

Electrochemical Measurements - Cyclic Polarisation . g

Cyclic potentiodynamic polarisation (E vs. log i) plots were made on the reinforced alloy
and on the composites. Each sample was placed in a rotating disc electrode (RDE) with
950mm? of the: polished (1um finish) rolling plane exposed to the solution. Prior to
immersion the surface were degreased with methanol and then dried. Three
concentrations of sodium chloride were used:.1 M, 0.1 M and 0.01 M, each with a pH
value of 7.0 + 0.2. The solutions were deaerated with nitrogen for one hour before each
test. A Luggin capillary Saturated Calomel Electrode (SCE) and recording system were
used to monitor the electrode potential. A platinum counter electrode was also inserted
into the all glass cell which was maintained at 298K. Polarisation measurements were
made in the potential range -1300 to -300mV at a scan rate of 0,33mVs L The RDE
rotated at 735 rpm which produced a flow across its surface of 1ms . The potential
cycle was started as soon as the RDE was introduced into the solution, otherwise non-
reproducible results were obtained with.composite samples. Each material was tested
on three occasions to ensure reproducibility. After completing the cycle, each sample
was washed, cleaned, dried and sectioned. After mounting, it was ground and polished
for metallographic examination.
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Potential (mV) vs S.C.E

RESULTS

Cyclic Polarisation

The cyclic polarisation plots for the unreinforced 2124 alloy and an MMC with 20wt%
3um particles when exposed to 1M NaCl solution are shown in Fig 1 (a and b). The
general form of the plot (Fig 1b) for the composite material was typical of all
composite materials tested. It was shown that the corrosion potential (Ecorr) for the
composite was significantly more cathodic (-1010mV) than was the case with the
unreinforced alloy (-915mV). As the potential became more anodic beyond E.orr the
current increased to a constant value indicating that the passive state had been attained
in both cases over a range of ~300mV. Above this range the current again increased
rapidly and the potential where this change took place was specified as E i+ Values for
E it for all materials tested are given in Table I, these varied in the 1 M NaCl solution
from -570mV for the unreinforced alloy to -640mV for the composite containing 20wt%
3um SiC particles. Specimens exposed to solutions with a lower chloride content (0.1
and 0.1 M) gave values of Epi[ which where more anodic than those quoted above, see
Table 1. On reversing the polarisation cycle, the current decreased in a pattern which
lead to a hysteresis loop being formed, see Fig 1. Eventually the current reduces to a
value which is the same as that obtained at a given potential on the forward part of the
cycle, this is specified as the repassivation potential, E_ . Differences were noted
between the composites and the unreinforced alloy in respect of where this intersection
took place, i.e. E. = 880mV for the composite in Fig 1b and -918mV for the reinforced
alloy in Fig la. Rpepassivation values for other composites are given in Table 2.

-400] / -400] /
< 5 s : _//
~600 ~600 — .
~800] ~800 N
//‘ _
~1000 ~1000 ——4\
- \\Y
1200 ~1200 | Y |
10%10°10210"" 10° 10 10410 107%107" 10° 10"
Curre%t ](IQnA/cm“Z(g Current kmA/cm**.ag

(a) (b)
Fig 1 Potentiodynamic plotsfor (a) unreinforced 2124 alloy and (b) a 2124 matrix
composite with 20wt% SiC (3um in size).
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Table 1. Pitting Potentials (mV) of 2124 Matrix Alloy and Composites

Chloride Concentration (moles)
SEmpie 1 0.1 0.01
3um. MMC (20wt %) -640 + 5 -580 + 5 =525 ¢ 5
3um MMC (10wt%) -615 5 -560 + 5 -505 + 5
7um MMC (10wt%) -595¢ 5 -540 + 5 -485 + 5
20um MMC (10wt%) -585 + 5 -530 + 5 * 475+ 5
2124 alloy (10wt%) -570 + 5 -515+ 5 -460 + 5

Table 2. Repassivation Potentials (mV) of 2124 Matrix Alloy and Composites
in IM NaCl Solutions

Potential
Sample (mV)
3um MMC (20wt %) -880
3um MMC (10wt%) -885
7pum MMC (10wt%) -900
20pum MMC (10wt%) -900
2124 alloy (10wt%) -918

~Metallograph

Figs 2 and 3 show triplanar optical photomicrographs of the unreinforced alloy and a
composite containing 3pum particles. It is clear that a very large change in grain size
had occurred as a result of adding the SiCp. At higher magnifications cracks were
observed on both the transverse and longitudinal faces of the.composites’ containing
20pum SiCp, this was not observed in composites with smaller particles. The effect of
differing particle sizes at given weight fractions upon the grain size of the matrix alloy
is shown in Fig 4. It can be seen that for a given weight fraction of SiCp, the grain size
of the 2124 matrix alloy decreases with particle size, e.g. composites with 20wt% SiCp
have a grain size of 22um for 20pum particles and this decreases to 11ym for 3um
particles. The grain size for the unreinforced alloy is in excess of 60um.

Examination of samples which had been sectioned after periods of exposure to a 1M
NaCl deaerated solution showed that corrosive attack had taken place at particle-
matrix interfaces as well as at matrix grain boundaries, see Fig 5a. After longer
exposure granular pits developed as shown in Fig 5b. Differences were found in the size
and form of these pits as particle size decreased, with the smaller particles the pits
were less deep and more spherical.
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Fig 2 Triplanar photomicrograph of
2124 unreinforced matrix alloy.

Fig 3 Triplanar photomicrograph
of 2124 composite reinforced
with 20wt% 3pm SiC particles.
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Fig 5 Cross-sections of a 2124 matrix composite with (a) 10wt% 20xm SiCp and (b)
10wt% 7um SiCp after exposure to 1M NaCl solution ;

DISCUSSION

The observations made on the matrix grain size with increasing weight fraction of
particles and decreasing particle size are in broad agreement with those made by
llumphr(‘ys(m. During HIPping and hot rolling the matrix grains were encouraged to
recrystallise on a fine scale by the presence of particles. In addition, the particles also
restricted the extent to which grain growth took place.

Data on pitting potential, E;,, given in Table 1 clearly shows that as the'size of the
particles decreases and their weight fraction increases, the corrosion is initiated at
more cathodic potentials. This has arisen because passive film breakdown has been
promoted at the given chloride concentration. In the case of the composites two major
reasons may be given for film breakdown, these are, (a) the decrease in grain size and
the associated increase in grain boundary area, and (b) the increase in particle-matrix
interfaces, evidence for which has been found in Fig 5a. Estimates of the increase in
grain boundary area when particles are added to the 2124 matrix alloy have been made
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from the data given in Fig 4. This shows a six-fold change in boundary area when
changing from an unreinforced matrix to a composite with 20wt% of SiCp (3um in size).
At the same time the particle-matrix interface area also increases rapidly.

Fig 6 gives plots of the values of
Epit for each material against the
_450]1 maximum  grain  boundary and
particle interfacial area, it shows
that in each of the three chloride

~500] solutions a linear relationship exists.
:E The number of flaws in the passive
™~ film may increase rapidly in these
2—550] \ areas for a number of reasons. In

\5 the case of the grain boundaries,
differential copper distributions

—600 ey could arise due to the presence of
A 0.1M intermetallic particles which remain

_650——¥———O,01M out of solution as well as zones
Og‘ 200 500 10° which are free of GPB precipitates
Loé Total Area/mm-—1 due to vacancy depletion. At the

Fig 6 Pitting potentials plotted against grain particle-matrix interfaces in the
boundary and particle-matrix interface Composites, vacancy loss could again
areas for all 2124 composits exposed to take place and restrict GPB
0.01, 0.1 and 1M NaCl deaerated. formation. In addition, there is a

possibility of ineffective bonding

between the SiCp and the alloy
which  will then provide the

solutions.

opportunity for crevice attack.

By carrying out a complete polarisation loop on each material it is clear that the value
of the repassivation potential E_ becomes more anodic as particles of smaller size are
added to the matrix alloy. ‘This leads to a significant reduction in the potential
difference between E_;, and E, . The hysteresis area (HA) in the polarisation loop was
also changed by the particle size, see Fig 1. At all chloride concentrations the
unreinforced 2124 alloy has the largest area, this is followed in descending order by the
composites with 3uym, 7um and 20um SiCp. This would suggest that the amount of
corrosion via anodic dissolution, once pitting has initiated, is greater in the unreinforced
alloy than in any of the MMCs. Previous work Y has also demonstrated that initial
attack on an MMC is greater than on an unreinforced composite but subsequent pit
growth slows down. Intergranular attack which occurred within the unreinforced matrix
produced corrosion tunnelling via large granular pits. Micrographs of the 7um MMC in
Fig 5b again show similar forms of corrosion, but the pits that have formed are smaller.
The smaller grain size has probably encouraged the intergranular corrosion to be more
uniform, whilst the particles have inhibited attack. The larger SiC particles (20um) may
also provide a better barrier to corrosive attack. Corrosion tunnelling is the general
mode of pit propagation in aluminium alloys in chloride solutions. The tunnels grow
with a tapered crystallo%raphic front along the (100)-faces which produces a granular
effect on the pit walls(7 . With the presence of well distributed Si(fp the opportunity
for this type of growth may be interrupted.
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CONCLUSIONS

The pitting potential, E ;;, for all composites (T4) are more cathodic than the
unreinforced matrix alloy when corroded in deaerated sodium chloride solutions.

As the SiCp size decreases and as particle weight fraction increase then Epit
becomes more cathodic.

Initial sites for corrosion have been found at grain boundaries and particle-matrix
interfaces in the composite and a linear relationship has been established
between E .. and the total area of these boundaries and interfaces. Adjacent to
these boundaries variations in copper content may exist which strongly influence
passive film breakdown.

After completing a polarisation loop, the repassivation potential, Erpv moves to
more anodic potentials with the addition of particles.

After longer periods of exposure to chloride solutions the depth of corrosion in
the composites was reduced when compared with the situation in the 2124
unreinforced matrix alloy. This was due to particles disrupting the pattern of pit
propagation.
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