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Examination of -- Pressure Switch
Summary

Examination by Scanning Electron Microscopy, X-Réigroanalysis, and FTIR, of all
components in the pressure switch strongly sugdieats very corrosive liquid was
introduced to the switch under the Kapton membrlrearroded the brass plate,
leeching copper and lead. The fluid drained dowaubh the switch housing and the
pin sockets and for some distance down the leagswiodine was found all the way
through the switch and lead wires and is probatiky/¢orrosive agent. However,
calcium is present in many of these areas and tsayba present in the liquid.
Knowledge of the chemicals used in the manufaaoguaimd cleaning of the brass
pressure switch is needed to interpret the analytiata.

This report contains the results of SEM/EDS, FTdRd Optical microscopy on samples submitted by
John Doe on 3/21/08 at 2:04 PM.

Lab/Cor ID Client Sample ID Description
0808.000-01 #1 Capton Kapton membrane mounted on brass plate
0808.000-02 #2 SW Microswitch with housing and lead wires
0808.000-03 #3 Microswitch housing and lead wires
0808.000-04 #3 Capton Kapton membrane mounted on brass plate

Comment. All of the components of the pressure switch shawithe following illustration were
examined. A concise summary of the important olzd@rms for each component is presented in the order
shown in the illustration.

R. M. Fisher PhD C. K. Brown
Chief Scientist Laboratory Supervisor
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Examination of | Pressure Switch
Component Findings

Clean Kapton

Altered Kapton; Pb, Cu, Cl
present

KaptOIl Membrane “Methacrylate” adhesive

[ 2
. ‘4 Pb, Ca, Ag deposits
Steel Snap Disc

|—."—|// Surface corrosion, high levels of
Brass Plate 1 iodine (both sides). Pb, Ca, Ag on

= bottom surface
I I I switch—unidentified organic

acid. Cu deposits present in
some areas.

Microswitch O—Oim_ﬁ—“—‘* White crystals precipitated on
|
|
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|

Switch Housing

Dried residue in switch housing
containing Cu, Pb, Ca, and K

Pin Sockets

Iodine present inside pin socket

Remnants of partially flaked
polypropylene, traces of
iodine

Lead Wires
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Kapton Membrane

FTIR examination of the outer surface of the Kapteembrane gave a good fit to the generic
polyamide. However, the inside surface towardsstiep disc showed that the Kapton had been
altered in its molecular structure; the naturehef alteration is not investigated. However, it
corresponded to a darkening of a ring in abouttiaimeter. In addition to the methacrylate
adhesive on the inside surface, EDS analysis shtweedPb, Cu, and Cl were present.

Kapton membrane (a section has been removed).d\kateloration.

Steel Snap Disc
The top surface was covered with the “methacrylat#iesive. The undersurface showed the

presence of some corrosion and Pb, Ca, and Ag tigpos

Top surface of snap disc. Note adhesive at cemeicarrosion.
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Brass Plate

The brass plate exhibited surface corrosion and leigels of iodine on both surfaces. The Pb
level on the surface is much higher than the batkposition of the leaded brass plate. This
indicated that the brass was patrtially leeched bgreosive compound. One brass plate showed
rather significant machining damage at the edgbehole.

Outer surface of brass plate (both halves). Noteaston, mechanical damage.

Microswitch

White crystals were observed on the side surfatkeo$witch. It was found to be an organic
material, but not identified (probably derived fram organic acid). Deposited copper was
present in some areas.

White organic crystals on side of microswitch.
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Switch Housing

The dark brown stain is seen running down into sofrtbe cavities of the switch housing. This
staining was much more prevalent in one housingpawed to the other but it was present in
both. A sample of the dried residue was analyzeldfeund to contain Cu, Pb, Ca, and K.

Center cavity of switch housing. Note drainage ddefincorner.

Pin Sockets
The iodine was present in dried residue insidenaspcket. Copper, silver, and nickel were also
observed, which assumedly derive from the pin soickelf.
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Inside surface of pin socket with residue particdestaining iodine.

Lead Wires
The copper strands in the lead wires were coatddaMpolypropylene coating. In some areas,
most of the polypropylene coating had flaked offades of iodine were found in these remnants.

Several Cu strands from red lead wire. Patchesadtin flaked polypropylene coating.
Contain traces of iodine.
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Liquid Under Kapton

Very little liquid was found under the Kapton merabe upon receipt at Lab/Cor. Efforts to
extract the liquid with a hypodermic needle wersuatessful. It appears that it evaporated and
left the residues that are discussed in the pregesictions.

Droplets of gooey adhesive under the Kapton mengbran
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