TOPIC- 6 Corrosion

TOPIC- 7 Welding, Brazing, Soldering and Bonding



Corrosion - =
“Many fiberglass and Kevlar parts have a fine
aluminum mesh for lightning protection. This
aluminum mesh often corrodes around the bolt or
screw holes. The corrosion affects the electrical
bonding of the panel, and the aluminum mesh

needs to be removed and new mesh installed to
restore the electrical bonding of the panel. [Figure 7-
23/ Ultraviolet (UV) light affects the strength of
composite materials. Composite structures need to be
protected by a top coating to prevent the effects of UV
light. Special UV primers and paints have been
developed to protect composite materials.






22. Erosion damage to wingtip.



Corrosion of aluminum lighming protection mesh.



Composites e —
Visual Inspection

A visual inspection is the primary inspection
method for inservice inspections. Most types of
damage scorch, stain, dent, penetrate, abrade,
or chip the composite surface, making the
damage visible. Once damage is detected, the
affected area needs to be inspected closer using
flashlights, magnifying glasses, mirrors, and
borescopes. These tools are used to magnify
defects that otherwise might not be seen easily
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and to allow visual inspection of areas that are
not readily accessible. Resin starvation, resin
richness, wrinkles, ply bridging, discoloration
(due to overheating, lightning strike, etc.),
impact damage by any cause, foreign matter,
blisters, and disbonding are some of the
discrepancies that can be detected with a visual
inspection. Visual inspection cannot find
internal flaws in the composite, such as
delaminations, disbonds, and matrix crazing,
More sophisticated NDI techniques are needed
to detect these types of defects.



Audible Sonic Testing (Coin Tapping)
‘Sometimes referred to as audio, sonic, or coin
tap, this technique makes use of frequencies in
the audible range (10 Hz to 20 Hz). A surprisingly
accurate method in the hands of experienced
personnel, tap testing is perhaps the most
common technique used for the detection of
delamination and/or disbond. The method is
accomplished by tapping the inspection area
with a solid round disk or lightweight
hammer-like device and listening to the response
of the structure to the hammer



A clear, sharp, ringing sound is indicative of a
well-bonded solid structure, while a dull or
thud-like sound indicates a discrepant area.

Tap testing is effective on thin skin to stiffener
bondlines, honeycomb sandwich with thin face
sheets, or even near the surface of thick
laminates, such as rotorcraft blade supports.
This method is not reliable for structures with
more than four plies.




25-38 mm
(1.00-1.501n)
(approximately)
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Automated Tap Test ==
This test is very similar to the manual tap test
except that a solenoid is used instead of a
hammer. The solenoid produces multiple
impacts in a single area. The tip of the impactor
has a transducer that records the force versus
time signal of the impactor. The magnitude of
the force depends on the impactor, the impact
energy, and the mechanical properties of the
structure. The impact duration (period) is not
sensitive



» Corrosion—loss of metal from the surface™
by chemical or electrochemical action. The
corrosion products generally are easily removed
by mechanical means. Iron rust is an example of
COTTOS1ON.

* Crack—a physical separation of two adjacent
portions of metal, evidenced by a fine or thin
line across the surface caused by excessive stress
at that point. It may extend inward from the
surface from a few thousandths of an inch to
completely through the section thickness



* Cut—Iloss of metal, usually to an appreciable
‘depth over a relatively long and narrow area, by
mechanical means, as would occur with the use
of a saw blade, chisel, or sharp-edged stone
striking a glancing blow.

* Dent—indentation in a metal surface produced
by an object striking with force. The surface
surrounding the indentation is usually slightly
upset.




» Erosion—Iloss of metal from the surface by
mechanical action of foreign objects, such as grit
or fine sand. The eroded area is rough and may be
lined in the direction in which the foreign
material moved relative to the surface.

* Chattering—breakdown or deterioration of
metal surface by vibratory or chattering action.
Although chattering may give the general
appearance of metal loss or surface cracking,
usually, neither has occurred.

» Galling—breakdown (or build-up) of metal
surfaces due to excessive friction between two
parts having relative motion.
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» Gouge—groove in, or breakdown of, a metal
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* Inclusion—presence of foreign or extraneous
material wholly within a portion of metal. Such
material is introduced during the manufacture
of rod, bar or tubing by rolling or forging.

* Nick—Ilocal break or notch on an edge. Usually
it involves the displacement of metal rather

than loss.



