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this 34 ft vessel for fast-response duties with Clean Rivers 

Cooperative of Poctland, Ore. (p, 41) 

One of a pair of 1 m diameter CLT propeller units fitted to the 

34 knot hydrofoil Barracuda. Owner Trasmediterranea now 

intends fitting CLTs to its other hydrofoils (p. 27) 
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Coatings and surface preparation 
The role oi coatings tn preventtng corrosion is more 

crmal than ewr. Meantime, coatings mdnuiacturers 

are devising new means 0i assessing life cycle COSTS, 

suriace-t&rant [paints that can he applied to hydro- 

IMastcd surlaces and rhop ~pr~mers that promise to 

neet shipbuilders’ iprayers 

In pursuit of the “perfect” 
propulsion solution 
Powetlul computer programs are helping designers oi 

propellers and thrusters nearer to the goal of optimal 

efficiency 

Taking U.S. marine equipment 
into world markets 
Though aporting may Ibe new to some American ven 

dors, many iirms have long ago reahzed that the con?. 

mercial marine market is a global one 

Utility boats: Standardized 
workhorses adapt to many duties 
Demand iw utility, boats is lbe~ng helped along I~\, 
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SMATCO develops mega winch 
A doul~le drum anchor hC>ndlng t\,inc h deliver5 ,I 

L.o00,t1t10 lb l,nr pull 
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Co.w~cs & SURFACE PREPARATION 

ASSESSING COATINGS CONDITION, BY THE BOOK 

CALCULATING LIFE CYCLE COSTS, ON THE PC 



THERE’S MORE THAN ONE KIND OF RUST . . . 

nvlronmental constraints are Ii. .’ for instance, epoxy and alkyd coatings 
compelling more ship repail as a result of ultraviolet degradation 

yards to turn to hydroblasting, or of the binders. It is loosely adherent 
water jetting, as on alternative to grit and should be removed prior to over- 
blasting for surface preparation. One coating, using processes such as high 
key to successful coating of waterjet- pressure water washing or abrading 
prepared surfaces is the use of “sur- the surface. 
face tolerant” coatings. Non-visible contaminants, includ- 

At the recent MARI.VE LOG Ship ing soluble salts such as chlorides and 
Repair & Marine Maintenance confer- sulfates should also be removed from 
ence in Houston, Dr. John Kelly of surfaces prior to overcoating-espe- 

cially when the surface is to be put 
into immersion surface-to prevent 
osmotic blistering. Levels of non-visi- 
ble surface contamination are includ- 
ed in a recently-issued SSPUNACE 

int standard on surface preparation 

“There 1s more 
an one kind of 
st,” Kelly told 

flash rusting (right) on 

surfaces hydroblasted 
to an SaZ equivalent 

should not be 
coated unless 

since it does 

InternationaWCortauIds 
und substrate. 
e that will pene- 

that consideration of these coatings 
must start with an assessment of any 
surface contaminants present, their 
acceptability for overcoating and their 
possible effect on the short and long 
term performance of coatings to be 
applied. Questions to ask about sur- 
face contaminants, according to Kelly, 
include: 

Are they loose or tightly adherent? 
Will the coatings applied to the 

contaminated surfaces wet them out 
to give the coatings the best chance to 
perform by allowing them to properly 
adhere to the surface? 

Oil and grease. water and mois- 
ture, chemicals, and dust and grit are 
all loosely adherent visible surface 
contaminants, They should be 
removed from surfaces according to 
SSPC-SPI procedures prior to coat- 
ings application. 

Some available coatings can be 
applied to damp surfaces, or even 
under water. I f  the coating system is 
to perform as intended, the applica- 
tion method must be such that the 
water is displaced from the surface, 
allowing the coating to come into inti- 
mate contact with the substrate to 
allow adhesive bonds to be formed. 

Chalk may form on the surfaces of, 

hate into rust and bind the rust par- 
ticles together or act as a converter, 
but their use is “a compromise.‘, 

General atmospheric rusting or 
rusting in immersed conditions is 
contaminated with chemicals from 
the environment to which the metal 
has been exposed, such as chlorides 
or sulfates. In contrast, flash rust 
formed after preparing surfaces by 
water jetting using potable water con- 
sists of pure iron oxide, which, noted 
Kelly, is actually a constituent of 
some coatings. At low to medium lev- 
els, flash rust is suitable for “vercoat- 
ing with many coating systems, since 
it is tightly adherent and won’t react 
with the metal substrate or the coat- 
ing applied over it. This fact needs to 
be appreciated when inspecting sur- 
faces prepared by water jetting. 

The story is different with mill 
scale. This oxide layer, formed during 
the hot rolling of steel, appears to be 
hard and tightly adherent. But if it is 
not removed prior to top coating, cor- 
rosion will continue within the layers 
of mill scale and a stage will be 
reached when the stresses formed 
will cause de-lamination. This will 
result in the removal of any coating 
applied over the mill scale in the 

areas of de-lamination. This will also 
occur if heavy rust scale is overcoated. 

After evaluating surface contami- 
nants, the existing coating should be 
assessed. Factors include its generic 
type, the number and thickness of 
coats, the level of adhesion to both the 
original substrate and to between 
coats and the age of each coat. 

The compatibility of the surface- 
tolerant coating with the existing sub- 
strate must then be considered. It 
should adhere well to the substrate 
and contain solvents having no 
adverse effects on the existing coating 
system. Shrinking during drying and 
curing produces internal stresses in 
coatings; the more coats and the high- 
er the thicknesses, the greater the 
stress. The internal stresses devel- 
oped during the aging process of the 
new coating should not affect the 
existing system. Thus coatings that 
develop high internal stresses should 
not be applied over systems with poor 
adhesion or low cohesive strength. If  
there are any doubts about compati- 
bility, it is advisable to apply a test 
patch of the surface tolerant coating. 

RISK FACTORS, SURFACE 
PREPARATION AND APPLICATION 

In choosing the coating to be 
applied, “risk factors” to be evaluated 
should include overall performance 
expectations-the expected service 
life-and the service conditions: 
immersed, non-immersed, internal or 
external exposure, chemical exposure, 
wet and dry cycling and whether sub- 
ject to wide temperature fluctuations. 

For surface tolerant coatings, the 
most usual types of surface prepara- 
tion are: 
SSPC-SPI Solvent cleaning 
SSPC-SP2 Hand tool cleaning 
SSPC-SP3 or SPA Power tool cleamng 
SSPC-SP7 Sweep blastmg 
HB2 Hydroblasting to commercial standard 
SO2 Slurryblasting to commercial standard 

Many generic types of surface to1- 
erant coatings are available. Warns 
Kelly, “the important thing to remem- 
ber is that the overall performance of 
any coating system is dependent upon 
the actual coating formulation (not all 
coatings are created equal).” 

The method of application should 
allow the coating to come into inti- 
mate contact with the substrate to 
allow adhesive bonds to be formed. In 
some cases, this means that brush or 
roller application is preferable to 
spray techniques. Write 121 
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UHP WATER JETTING OFFERS ADVANTAGES 

“A lthough R watelblasted surface . 
ma> look different than a sand- 

blasted surface, it, is R better surface 
for coatings to adhere to,” says Mark 
Swearingen or WOMA Corp., a Seat- 
tle, Wash.; manufacturer of equip- 
ment fur Ultra High Pressure water- 
jetting equipment. “A sandblasted 
surface tends to have a bright appear- 
ance when freshly blasted, hence the 

term ‘white metal’. A waterblasted 
surface will have a dull gray, possibly 
mottled appearance. Despite the 
appearance, the waterblasted surface 
is far superior. All contaminants, 
such as chlorides and oils, have been 
removed. The sandblasting operat,ion 
tends to trap the contaminants in the 
valleys of the metal. Another benefit 
of UHP surface preparation: When 

i@ -?- . r- The l~OL/l~UAdD System has a low SUP 

.v+ 

face tension combined with a low wiscosity and high 
toeal solids. Whh these characteris& ISMRCdJISOGUARD 

penetrates the substrate of rusted steel surfaces and encs 
sulates all rust particles. It also encapsulates inorganic salts and 

removes them fmm the slectmlic system. 
In addition ISOTRCL/lSffiUARD bonds ontu the mother lattice, eliminating all 

air and moisture pockets. When it dries it presents a porefree surface to the 
atmasphere 

ALL THIS CAN BE ACCOMPLISHEO 

WITHOUT SANDBLASTING! 
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the base primer is in good condition, 
the top coating can be stripped, leav- 
ing the primer base. This is not possi- 
ble with abrasives.” 

To prepare a surface properly with 
UHP waterblasting, notes Swearin- 
gen, the method by which water 
strips a coating from a surface must 
be understood. Abrasive blasting lit- 
erally wears away the coating, but 
water at ultra high pressure shatters 
and lifts the coating from the surface. 
Because the water loves its energy 
soon after it exits from the nozzle, it 
is important that the distance from 
the nozzle(s) to the surface is optimal. 
With abrasive blasting, the distance 
from the gun to the surface can be up 
to several feet depending upon the 
power of the system being used, and 
the type of abrasive. Using water, on 
the other hand, it is necessary to stay 
within a few inches, 

Technique is critical. Training is 
important if acceptable production 
rates are to be performed. There have 
been cases where blasters working 
side-by-side on the same surface with 
identical equipment have had radical- 
ly different production rates, some- 
times varying by 100% or more, says 
Swearingen 

Many variables determine how 
quickly high pressure water, or UHP 
water, will prepare a surface, includ- 
ing nozzle and carrier head design, 
the coating being applied and number 
of existing coats to be removed. It is 
thus difficult to quote a specific pro- 
duction rate for waterblasting. It is 
best to test blast a sample area to get 
an estimated production rate. 

In some applications, high pres- 
sure water requires special tools; for 
instance, when working on an irregu- 
lar surface, or areas with angles and 
protrusions and there are UHP carri- 
er heads made specifically for clean- 
ing behind lips and angles that work 
very well in these applications. 

In most cases, claims Swearingen, 
UHP water is the best choice for sur- 
face preparation of steel, but there are 
some exceptions: water alone will not 
create a surface profile for coatings to 
adhere to; it also cannot effectively be 
used lo remove mill scale. But, on a 
surface that has been previously paint- 
ed or has rusted, high pressure water 
excels. UHP water will not only 
remove rust and all coatings (at pres- 
SUES greater than 26,500 lb/in”), it 
will also remove all chlorides present 
in the metal. Write 122 




