Best Practices To Protect Moisture Sensitive Devices
From Condensation Ground Control Stations, Caskets and Tool Boxes

Presented By /3 Dan Jenkins Audience Participation Encouraged




Moisture Sensitive Devices — Ground Control Stations
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About Presenter

Dan Jenkins

25 years - Accident Prevention
Specialist & Risk Avoidance for

Heavy Equipment
Fuel Tanks
Material Handling
Electronics

—

Employed by Chemist for Water
Displacement for Mil Spec 87177a




Major Damage From Moisture Attaching to MSDs

Corrodes metallic structures, eg.
conductor runs, contacts, etc.

Surface adsorbed water molecules can induce
Electrical instability if bridging conductors.

Induces or supports metal Dendrite growth,
leading to electrical shorts.

Penetrates/diffuses into molded
plastic parts.

Interferes with light transmission in
electro-optics.



What are the Main Driving Forces

Common Factors for Product Damage in Enclosures
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- Voltage

Contamination




Moisture

Condensation...... Stone Cold Killer
Accelerates Electrical Fields

O

Thermal Cycling




Dew Hot Spots Hot Days — Cool Nights

Florida
Robins AFB
Other???




lonic Contamination + Moisture

Accelerates Corrosion Activity
Affects Physical Properties




lonic Contamination + Moisture
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Accelerates Corrosion Activity
Affects Physical Properties

Anyone Near Phosphate, Fertilizer, Power Plant???



lonic Contamination + Moisture

Increases Chances



Harsh Environments
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Chlorine



Problems With Heat & Thermal Cycling
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Expansion and Contraction ... canlead to damage / cracks

More Openings For Contamination & Moisture Penetration



Ingredients for Component Damage

Water Droplets

i

Wires - Connectors







Inspecting / Detecting Moisture Hot Spots In Ground Control Stations

Temperature-Humidity - Dew Point Loggers
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Must Insure No Interference




Inspecting / Detecting Moisture Hot Spots In Ground Control Station

Test Coupons Specific to Electronics

Monitor:
Corrosion

Moisture

Contamination / lons

Resistance Between Wires

Must Be Sent To Lab -Follow Procedures




Using Laboratory for Specific Test Results

Corrosion

Moisture Content
Contamination / lons e

Resistance Between Wires

Specialized Lab Results Improve Process and Reliability ﬂﬂfﬁ”f




Inspecting / Detecting Moisture Hot Spots In Ground Control Station

Change in Shape & Weight Desiccant Bags

v Super Absorbent Polymers Attract and Hold Water Vapor
\ Can Be Strategically Placed




Let’s Talk Methods of Keeping Enclosures Dry




Mechanical — Forced Air
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* Bulky * Requires Modification(s) < Requires Attention To Details

What About Distance? / Testing Air Quality?




Mechanical — Forced Air Through Moisture Absorbing Filter
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Targeted — Done During Inspections and Preventative Maintenance
Dry Air Quality Can Be Easily Tested



Adsorbent Technologies
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Pros: Mil Spec Approved - Readily Available - Low Price
Cons: Only Sticks To Surface - Prone To Drip - Can Not Attract Water Vapor — Low Capacity




Absorption — Super Absorption Polymer
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Water Vapor is Drawn Into

Bag and Bag Expands

. Changes Shape

. Gains Lots of Weight

. Less Contamination and Residue
Than Beads




Measuring Performance of Desiccants

1. Weight Gain - Sorption Capacity of Desiccant Bag
2. Volume of Air That Can Be Desiccated in Area
3. Desorption of Water Vapor from Desiccant Bag

4. Amount of Moisture Forming and Re-Forming
during Thermal Cycling. Condensation Observation

5.Harsh Environment Field and Lab Testing



Moisture Is Everywhere............ And Damage Can’t Be Too Far Behind

o

Get Out In Front of Problem - Practice Preventative Maintenance



Thank You!

djenkins@steelcamel.com
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