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Figure 5. Aspect of the mixed (metallic + organic) materials in the lapped and non-lapped zones after 10 CENIM and VDA
cycles, after dismantling of the lap-joint.

Figura 5. Aspecto que presentaban, una vez desmontada la unién solapada, los materiales mixtos (metdlico + orgénico) en las
zonas solapada y no solapada después de 10 ciclos CENIM y VDA.

accelerates the deterioration of the prepainted 4. DISCUSSION

galvanized material in the lapped zone. With

the prepainted 55 % Al-Zn, on the other hand, The philosophy  which inspired the

it seems to delay the attack. development of this accelerated corrosion test was
based on the following premises:
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— that the test should promote an acceleration of
the attack of the material in the interior of the
crevice formed in the lap-joint.

— that the test should be sufficiently aggressive so
that while complying with the first requisite it
should not cause excessive delay in the
degradation of the material in the lapped zone
compared with deterioration in the non-lapped
zone, thus simulating the process which
generally occurs in practice.

— that the test should be applicable to a wide range
of coating materials. In our case metallic coatings,
with or without organic finishing coatings.

In the development of this new test the
following aspects were considered: design of the
test specimen and testing conditions.

4.1. Design of the test specimen

The shape and dimensions of the test specimens
used from the outset in this study were considered
adequate. The specimens of 125 x 50 mm (Fig. 1)
were formed by the lapping of single plates of
75%50 mm taken from coils manufactured by
continuous strip processes, leaving a lap length of
25 mm (lapped area / non-lapped area ratio of
0.25). Lapped pairs were joined by aluminium
rivets spaced 30 mm apart.

The attack of the material in the lap-joint
increases with the lap separation. A crevice width
of 200 um can be sufficient for this purpose. In
these cases the control of the crevice width can be
achieved by means of lengths of adhesive tape
(better than non-adherent plastic) at the side
edges of the lap, establishing the lap-joint by
means of plastic clips (Fig. 2(b)). In the case of
passive materials (aluminium and its alloys,
stainless steel, etc.) it is not advisable to increase
the crevice thickness, if what is wished is precisely
to cause failure. In these cases riveting is preferable,
as these can facilitate the deoxigenation of the
crevice and promote the deterioration of the
material in the lapped zone.

The specimens are positioned in the testing
chambers with the lap horizontal, favouring the
penetration of aggressive agents from the medium
into the lap-joint crevice.

4.2, Testing conditions

The studies carried out in this respect led to a weekly
cyclic test with the following configuration of stages:
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— Filling the lap with distilled water, by means of
exposure of the specimens for one day in a
humidity condensation chamber.

— Contamination with sodium chloride of the
water retained in the lap. This was carried out
by exposing the specimens in a salt fog chamber.
The duration of this stage can be critical in
terms of anticipating the attack of the material
in the lapped zone. In view of the results
obtained the optimum duration is situated
between 4 and 8 h. Longer duration of this stage
can lead to anticipated deterioration of the
material in the non-lapped zone, while slightly
accelerating the aggressiveness of the test in the
lapped zone.

— Retention of the saline solution in the lap for a
long time. This is achieved by placing the
specimens in the interior of a climatic chamber,
maintaining the temperature and relative
humidity of the air at 20 °C and 95 % RH,
respectively.

— Drying of the lap, by exposure of the specimens
over the weekend to the laboratory atmosphere

(23 °C, 50 % RH).

The CENIM cycle, thus designed, led to highly
satisfactory results. In comparison with the
reference cycle (VDA 621-415) 7 which follows a
similar configuration, and presents the following
advantages and disadvantages:

— Both tests are considered adequate for
simulating in the laboratory the behaviour of
materials in lapped zones.

— The VDA test is slightly more aggressive than
the CENIM test (even though the former
trebles the salt fog time of the latter), making it
somewhat more accelerated than the CENIM
test, though this does not suppose an important
reduction in the number of cycles necessary for
evaluating the behaviour of materials in lap-
joints.

— A disadvantage which may arise in the CENIM
test in comparison with the VDA test is that
the former requires three chambers, while the
VDA test needs only two.

5.CONCLUSIONS

Atmospheric exposure tests

-~ Given the moderate aggressiveness of the
atmospheres where the study was carried out
(only the atmosphere of Avilés presented
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corrosivity category C4 according to ISO
9223119 while the atmosphere of Madrid
presented corrosivity category C2 (Table II)),
two years of exposure has been insufficient time
to cause an important level of degradation of
the materials tested and, consequently, to reach
definitive conclusions about their behaviour in
lap-joints.

In general, the degradation of the coatings has
been greater in the lapped zone than in the
non-lapped zone, the attack being initiated in
the lapped zone in the vicinity of the lap
openings.

Accelerated tests

Both cycles, CENIM and VDA, are considered
adequate for simulating in the laboratory the
behaviour of materials in lapped zones.

The VDA test is slightly more aggressive, and
so, more accelerated than the CENIM test. The
VDA test better simulates the behaviour of
materials in more aggressive atmospheres, while
the CENIM test is better for atmospheres of less
aggressiveness.

A lap separation of 200 um contributes to
accelerating the attack in the lap-joint with the
galvanized material (painted or not). On the
other hand, for the 55 % Al-Zn material
(painted or not) deterioration in the lap zone is
accelerated when the panels are in contact by
means of riveting.
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