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Designing for hostile environmentsService in a hostile environment is a major source of failure in many areas of engineering.
 Such failure can be prevented or at least reduced by selecting the appropriate material and by observing certain design rules, as will be discussed in this section.
 Design guidelines
 Galvanic corrosion usually takes place as a result of design errors where dissimilar metals are placed in electrical contact.
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Designing for hostile environmentsUnder such condition, corrosion occurs in the anodic material while the cathodic material is protected.Small anode and a large cathode will result in intensive corrosion of the anode, while a large anode and a small cathode is not as serious.The safer way of avoiding galvanic corrosion is to ensure that dissimilar metals are not in electrical contact by using insulating washer, sleeves, or gaskets.When protective paints are used, both metals or only the cathodic metal should be painted.
 Painting only anode will concentrate the attack at the breaks or defects in the coating.
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Designing for hostile environmentsSevere corrosion can take place in crevices formed by the geometry of the structure.
 Common sites for crevices corrosion include riveted and welded joints, areas of contact between metals and nonmetals, and areas under deposits or dirt.
 Crevices can also created as result of the incorrection use of gaskets. (Figure a)
 Fibrous materials that can draw the corrosion medium into the crevices by capillary action should not be used as gaskets, washers or similar application.
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Designing for hostile environments
 Rajah a
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Designing for hostile environmentsIf crevices cannot be avoided in design, they should be sealed by welding, soldering, or brazing with more noble alloy, adhesive, or caulking compounds.Design features that retain undrained liquids in reservoirs or that collect rain water should be avoided as they cause accelerated corrosion rates. (Figure b).A similar problem is faced in closed tanks and section where inadequate ventilation can cause condensation, or sweating, and accelerated corrosion rate.
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Designing for hostile environmentsClosed section are also difficult to paint and maintain.
 Avoiding closed section and providing adequate ventilation can overcome this problem.
 Figure b
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Designing for hostile environmentsSharp corners and convex surfaces which tend to have thinner coating or are subjected to coating crack should be avoided.
 Similarly, coated surfaces that are exposed to direct influence of airbone abrasive particles should be reduced.
 In practice, rounded contours and corners are preferable to angles, as in Figure c.
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Designing for hostile environments
 Figure c
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Designing for hostile environmentsDesign feature that cause turbulence and rotary in moving liquids or gases should be avoided as this can cause impingement attach and other forms of accelerated corrosion near the obstruction.
 Figure d, show example of such design.
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Designing for hostile environmentsFretting corrosion can take place at the interface of two closely fitting surfaces when they subject to slight oscillatory motion.The damage appears as grooves or pits surrounded by corrosion product which have been torn loose by the wearing. Assemblies like shrink and press fits, bolted joints, and keyed wheel are vulnerable to such attack.Fretting corrosion can be prevented by preventing slippage or relative motion between surface that are not meant to move.

Page 12
						

Designing for hostile environmentsThis can be done by roughening the surface to increase friction or by eliminating the source of vibration. Other solutions include using a soft metal surface in contact with a hard one, using low-viscosity lubricants.
 Corrosion of plasticsPlastics are only slightly affected by the atmosphere, but can be affected by sunlight.Plastics coating degrade and crack as they lose their plasticizers and cross-link by oxygen.UV radiation from sunlight accelerates this degradation.
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Designing for hostile environments
 Plastics are generally resistant to water but there is a small percentage of water absorption except for teflon.Polyethylene, acrylics and polyester are less absorbent than others.Plastics shoe wide variation in their resistance to chemicals, but most of them are resistant to weak acids and alkalis.Strong acids and strong alkalis and organic solvent attack plastics.An important rule in predicting the performance of the plastics in organic solvent is that ‘like dissolves like’.
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Designing for hostile environmentsFor example:
 Straight-chain polymer tend to dissolve in straight-chain solvent ( eg ethyl alcohol)Whereas those with benzene rings tend to dissolve in benzene and other aromatic solvent
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Designing for hostile environmentsCorrosion of ceramic
 Ceramics are only slightly affected by the atmosphere.The main danger is the effect of water as it enters the crack or joint.Salt in water aggravates this problem.Acids associated with air pollution could also cause damage.There are wide differences in the resistance of ceramics to chemicals.Fused silica and borosilicate glasses are very resistance, but soda-lime-silica glasses are slowly attacked by alkalis.Glasses are attacked by HF acids.Organic solvent have no effect on ceramics
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