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FOREWORD

This project constitutes a part of the National Shipbuilding Research
Program (NSRP), which is cost-shared between the U S. Mritinme Administration
and the U S. Shipbuilding Industry. This research project entitled “The
Effect of Edge Preparation on Coating Life” was divided into two phases.
Phase one consisted of a literature survey on the subject, an analysis of its

(1)

results, and recommendations for a test program

Phase two involved i mersion and salt spray testing of test sanples. The

edges of the test coupons were prepared as follows:

o flame cut
0 rounded to I/8"R 3/16"R and |/4"R (3.2, 4.8, and 6.4 mmradii)

ABS grade A steel of 1/4" thick (6.4 mm was selected for the test program
The size of each test sanple was 4 x12” x1/4” (102 x305 x6.4 m).

Three (3) different coating systems were evaluated: inorganic zinc
(Cat ha- Coat 304, solvent-based), coal tar epoxy (221 Devtar 5A), and pol yam de
epoxy M L-P-24441, all supplied by Devoe Marine. The sanples were sandbl asted
to SP-10 finish by using alumnum oxide. There were two different types
of application methods: hand brushing plus airless spraying, and airless
spraying only. The testing nmethod included imersion pressure testing (IPT)

and salt spray testing (SST).

The project was conducted by Franklin Research Center (FRC), Phil adel phia,
PA 19103 under a subcontract to Avondal e Shipyards, Inc. , New Oleans, LA
70150.

The primary objective of the NSRP is to inprove shipbuilding productivity
and reduce its costs in order to neet the |ower construction differential
subsidy rate goals of the Merchant Marine Act of 1970. The project outline
approved by the Society of Naval Architects and Marine Engineers’ (SNAME) Ship

Production Committee was followed closely during the course of this study.

Dr. Leslie W Sandor, Mnager of Materials Technol ogy, FRC, was the

Project Manager and Principal Investigator for this project. M. John W



Peart, R & D Program Manager, Avondal e Shipyards, Inc. was responsible for
the progranmis technical direction and publication of the report. Program
definition and gui dance were al so provided by the nmenbers of SNAME Task G oup

#023-1 on Surface Preparation Coatings.

Sincere appreciations are extended to Devoe Marine for the free supply of

coating systems used in the test program



EXECUTI VE SUMVARY

This report deals with the results. of Phase Two of a project entitled
“The Effect of Edge Preparation on Coating Life”. Phase Two consisted of a
test program devel oped on the basis of the results obtained during Phase One

of the overall program
The variables tested in Phase Two included

Edge radius
Coating system
Application nmethod
Test nethod

S~ o

Flane cut edges were used as control sanples. Three different edge radii
were sel ected and conpared with the coating performance on flame cut or sharp
edges. Originally there were four coating systens considered for this test
program two inorganic zinc systens (water-based and sol vent-based), coal tar
epoxy and pol yam de epoxy. The water-based inorganic zinc was elimnated .
because of its unsatisfactory adhesion to the steel substrate. The two coat-
ing application methods conprised hand brushing the edges followed by airless
spraying the entire sanple surface, and airless spraying only. | mrer si on
pressure and salt spray testing constituted the two corrosion test nmethods
In all cases the test sanples were sandblasted to SP-10 finish prior to the

application of the paint systens.

The inmmersion pressure and salt spray tests were ternminated after 5,496
hrs (229 days) and 1,440 hrs (60 days), respectively. Preceding the fina
exam nation, the test sanples were cleaned in 5%citric acid heated to 180°F
(82°C) and rinsed in hot water to renove stains for easier identification of
failures. Chipping, blistering and rusting were the primary indications of

coating failure

The best overall coating performance was obtained with sanples having 1/8
inch (3.2 nmm edge radius coated with pol yani de epoxy applied by airless
spraying only. The edge performance of the coating systems decreased with an
increase in edge sharpness. Flane cut edges are not recommended for applica-

tions which require equal coating performance with flat surfaces
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. CONCLUSI ON

On the basis of the results of this test program the follow ng con-

cl usions can be derived.

L.

To obtain a coating performance equal to that on a flat plate surface,
a nininmm edge radius of I/8"R (3.2 mn) was required. For the case

studied, this would correspond to 0.5t (t = plate thickness).

The coating performance decreased with decreasing edge radius. The
specific coating life with decreasing edge radii was strongly in-
fluenced by the type of coating system enployed. In this respect, the
best edge performance was obtained with polyam de epoxy, the worst
with 304 zinc, and intermediate with the coal tar 5A coating system

The sharper the radius of curvature on an edge, the shorter the life
of a specific coating system Oxyacetylene flame cut edges gave the
shortest coating life. The inorganic zinc (304) coating system
applied with brushing plus spraying on sharp edges yielded the worst
resul ts.

O the two application nethods, the brushing followed by airless
spraying was considered worse than airless spraying only. The heavy
but inconsistent coating thickness built up by hand brushing had a
great tendency to chip off and thereby expose the bare steel edges to
rusting. This was particularly true with the inorganic zinc, which

was the nost brittle coating of the three systens studied.

In general, the pol yam de epoxy coating systemwas found to give the

best edge perfornmance in both the immersion and salt spray tests.

Salt spray testing relative to immersion pressure testing had an

accelerating effect on failure of the coating systens.



1. PLAN OF ACTION

[1.1 Objective

The principal objective of the test phase of this project was to eval uate
the edge perfornmance of different coating systems in i mersion and salt spray

tests.

1.2 Introduction and Background

In Phase | of this project, it was recommended that a test program be
initiated to basically validate the findings of a literature search and

i ndustry survey with coating systens used in the U S. shipbuilding industry.

The literature study showed that the edge performance of a given coating
system was affected by edge radius, surface preparation, coating thickness as
well as integrity, viscosity, and exposure conditions. Consequently, the

proposed test program was designed to examne different edge radii, specific
edge and surface preparations, various application nethods, different coating

systens, and different corrosion test nethodol ogies.

I1.3 Procedure

ABS (Anerican Bureau of Shipping) grade A steel was chosen for the test
program  The sanple size was finalized at 4" x 12" x 1/4” (102 nm x 305 nm x
6.4 mm. The control sanples had sharp edges prepared by oxyacetylene flame
cutting. The edge radii (or radii of curvature) to be tested included 1/8”
(3m), 3/16” (5 nm), and 1/4” (6.4 mm. The edges were prepared to the
required radii by machining to ensure consistency in radius of curvature along
the edges of the test sanples. Then, both the flat surfaces and edges were

sandbl asted to SP-10 finish by using al um num oxi de particles.

Orginally, four (4) different coating systens had been considered;
pol yanmi de epoxy, inorganic zinc of both water-based and sol vent-based, and
coal tar epoxy. Two different application nmethods were used for coating the
edges of the test sanples: brushing followed by airless spraying and airless

spraying only. The coating thicknesses were built up to those of the manu-



facturer’'s recommendations for the respective coating systems. The corrosion
test methods consisted of immersion pressure testing and salt spray testing
There were three (3) sanples per test variable, which nmeant a total of 192
sanples for the test program The test nedium was 3% salt solution. The

i mersion pressure test involved a 20-day inmersion or wet cycle followed by a
10-day dry cycle with a 2 (50.8 mm) salt solution left on the tank bottom
while the tank was constantly pressurized at 15 psi. The durations of the
imersion pressure and salt spray tests were 229 days (5,496 hrs) and 60 days
(1,440 hrs), respectively. The test tenperatures for the imersion pressure
and salt spray tests were anbient and 98°F, respectively. Al the sanples
after testing were cleaned in 5% citric acid heated to 180°F (82°C) followed
by rinsing in hot running water to reveal sites of coating failure.

[11. DISCUSSI ON OF RESULTS

The reason for choosing 1/4” thick steel plate was to keep the weight of

the test sanples at a manageable level. The edge radii of 1/8", 3/16", and

(2)

that the 1/8” radius gave a rounded edge on the 1/4” thick steel plate. Since

|/4"R were selected on the basis of a Russian publication. Thi s neant

the plate thickness was constant, the increase in the radius of curvature from
|/8"Rto |I/4"R resulted in an increase in edge sharpness as can be seen in

Fig. 1. | So in actuality, the range of edge sharpness varied fromthe flame

cut edge being the sharpest to the fully rounded edge obtained with the 0.5t

radi us.

After machining the edges to the specific radii, the test sanples were
sandbl asted to SP-10 finish (“white nmetal”). A few sandbl asted sanples were
randomy selected for surface roughness neasurenent by a BRUSH SURFACE
ANALYSER. Both the edges and flat surfaces showed a surface roughness
variation of .001 - .002 inch (.0254 - .0508 nm. The surface conditions
before and after sandblasting are shown in[Fig. 2{5. Note that in Fig.|5,
the flat surface conditions are illustrated only for the flame cut and |/4"R

sanples. The photographs for the 3/16"R and |1/8"R did not turn out satis-
factorily. The flat surface conditions for these two sanples were, however,

the sanme as those for the flane cut and |/4"R sanples



LEGEND :

NOTE :

1 -- Edge radius = 1/8" (or Dia = 1/4") Drawi ngs to full
2 -- Edge radius = 3/16"(or Dia = 3/8")
3 -- Edge radius = 1/4" (or Dia = 1/2")
a -- Amount of edge naterial renoved
(a greater than a,greater than a,))
t -- Plate thickness = 14 "
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Fig. 1. Illustrations of different edge preparations

on 1/4" thick plate.

scal e



Fig. 2. Surface condition of edges before sandbl asting:
(a) flame cut, (b) I/4"R (c) 3/16"R (d) I/8"R



Fig. 3. Surface condition of edges after sandbl asting:
(a) flame cut, (b) 1/4"R (c) 3/16"R (d) 1/8"R



(b)

(c) (d)

Fig. 4. Surface condition of flat surfaces before sandbl asting:
(a) flame cut, (b) I/4"R (c) 3/16"R (d) I/8"R

(b)

Fig. 5. Surface condition of flat surfaces after sandblasting:
(a) flame cut, (b) I/4"R
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Painting of the test sanples was started immediately after sandbl ast -
ing. The viscosity of each of the four paint systens was checked prior to
application to ensure conformance to manufacturer’s specifications. For the
application nmethod which involved brushing followed by airless spraying, the
coating along the edges was allowed to dry after hand brushing. Then, the
entire sanple surface (flats and edges) was coated with airless spraying to
the thickness recommended by the paint manufacturer. The coating thickness
was checked after curing by a gauge at several |ocations randomy. The coat-
ings were applied at roomtenperature (about 72°F) under controlled humdity

condi ti ons.

The wat er-based inorganic zinc coating (Catha-Coat 305) did not adhere to

the steel surface, particularly on the edges. _This paint would peel or flake

off the steel surface sporadically as shown inf Fig. 6.| Different conditions

of brushing and spraying were attenpted to solve the flaking probl em without
success. The surfaces of the steel sanples were investigated for possible
contamination of grease, oil, or fingerprints. None was found. After de-
creasing and re-sandbl asting the test coupons, the water-based inorganic zinc
woul d still not adhere to the steel surface satisfactorily. Therefore, this
coating systemwas elimnated fromthe test program  Thus, the total nunber

of sanples for the actual test program was decreased from 192 to 144.

The sol vent-based inorganic zinc (Catha-Coat 304) coating adhered to the
steel surface satisfactorily. Sone clogging of the spray gun was noticed
initially with Catha-Coat 304, which was corrected subsequently. The coal tar
epoxy (221 Devtar 5A) was found to be sensitive to tenmperature effects and

m xing conditions. The polyani de epoxy posed no problemat all.

| mrersion pressure and salt spray tests were chosen for evaluating the
edge performance of the three coating systens. The immersion pressure test
was set up to sinulate ship conditions to sone extent. It consisted of a
20-day wet cycle and a 10-day dry cycle. The inmersion test chanber was under
a constant air pressure of 15 psi (103.4 kPa). The testing mediumin both
test methods in- volved 3%salt solution. After every wet and dry cycle, the
sanpl es were inspected for signs of breakdown in the coating systens such as

blistering, softening, peeling, undercutting, chipping, pitting and rusting.



(c)

Fig. 6. Flaking of the water-based inorganic zinc coating (305) on

(a) flame cut, (b) I/4"R (c) I/8"R edges after sandbl asting.
Paint was applied by hand brushing.



The salt spray test sanples were examined periodically for indications of
failure in the respective coating systens.

Chi ppi ng of the brushed and sprayed coating along flane cut, or sharp
edges was the first and primary nmode of coating failure, especially with the

zinc system (See[ Fig. 748.)| Hand brushing resulted in an unevenly thick
paint build up along sharp edges. The inorganic zinc coating (304) is an
intrinsically brittle coating. This thick and brittle coating was nost

susceptible to chipping on flame cut (F) corners as shown in Fig. 7a.

Chi pping was frequent on I/4"R edges (4) as denonstrated in|Fig. 8[which
shows two different chipped areas on sanmple No. 27. This sanple was exposed
to salt spray testing (SS). The chipped off areas of the steel after 1440 hrs

of exposure in the salt spray cabinet were conpletely rusted. [Fig. 9 [shows
rust along a I/4"R edge of sanple No. 39 coated with solvent-based inorganic
zinc applied by airless spraying only (S). This sanple was exposed to 5496
hrs of imrersion pressure testing. Displayed in|Fig. 10|is a |/8"R edge (2)
of sanple No. 28 brushed and airless sprayed (B) with 304 zinc after 60 days
of salt spray testing (SS). The condition of the edge of this sanple was as
good as that of its flat surface. The general appearance of sanples No. 28

and No. 42 after 60 days of salt spray testing is presented. in|Fig. 11

While the bare steel over the chipped area is anodically protected by
the surrounding zinc coating for sone length of tine, the extent of anodic
protection is a function of the ratio of the two areas. The area of the bare
steel exposed by the chipping of the paint system cannot be controlled because
of the manual nature of paint brushing, resulting in a random build up of
coating along the edges. What makes things even worse for flame cut edges is

that such edges are innately very irregular to begin wth.

The coal tar epoxy (5A) coating was not as prone to chipping as the
inorganic zinc. However, it was susceptible to a blistering problemas its
primary failure mechanism  Typical exanples of edge failures found in the
coal tar systemare illustrated in Fig. 124{{15.| The rust along the flame cut
edge of sanple No. 97 was 6-1/2" long. Blistering of the paint system was
quite evident on sanples No. 84 and 76. The excellent perfornmance of 1/8"R

edges coated with the coal tar epoxy systemis exhibited in|Fig. 16.

-10 -



Fig. 7. Sol vent-based inorganic zinc (304) applied by hand brushing
followed by airless spraying chipped off along (a) flane cut
edge, and (b) 3/16"R edge. Note the rust forned on the chipped
off surface (1-1/2" long).

-11-



(a)

(b)

Fig. 8. Solvent-based inorganic zinc (304) applied by brushing and
spraying (B) shows chipping of the paint on |/4"R edges (4).
Sanple No. 27 was tested in salt spray (SS).

-12-



Fig. 9. Solvent-based inorganic zinc (304) applied by airless spraying
only (S) displays rusting along a |/4"R edge of sanple
No. 39 exposed to 5496 hrs of immersion pressure testing.

Fig. 10. Sanple No. 28 exhibited the same salt spray performance al ong
the 1/8"R edges as it did on its flat surfaces.

- 13-



Fig.

11.

General appearance of sanples No. 28 and No. 42 after
1440 hrs of salt spray testing representing |/8"R edges
and zinc 304 coating system

-14-



(b)

Fig. 12. Rust formation along flane cut edges (F) of

(a) sanple No. 97, brushed and sprayed (B) with coa
tested in salt spray

(b) sample No. 65, spray coated (S) with coa
in salt spray (SS)

tar epoxy

tar epoxy tested

-15-



Fig.

13.

Rust formation on I/4"R edges of sanples No. 94 and 59 both
coated with coal tar epoxy and tested in SS for 1440 hrs.
(a) application method: brush plus spray

(b) application nethod: spray only. Length of edge rust: 3".

-16 -



Fig.

14.

(a)

(b)

Rust fornmation on 3/16”"R edges of sanples No. 81 and 67
coated with coal tar epoxy and tested in SS for 60 days.

(a) Brush and spray application nmethod. Length of edge
rust: 3-1/2".

(b) Airless spray application nethod.

-17-



Fig. 15. Rust formation along flane cut (F) and 3/16"R (3) edges of
sanple No. 84 and 76 coated with coal tar epoxy and tested
in imersion pressure test (I1). The coating on both sanples

was applied by brushing plus airless spraying.

- 18-



(b)

Fig. 16. Excellent coating performance of coal tar epoxy on |/8"R edges.

(a) Immersion pressure test sanples after 229 days.
(b) Salt spray test sanples after 60 days.

-19-



The pol yam de epoxy proved to be the best coating systemof the three
systens tested in this program shows two sanpl es inmersion pressure
tested for 5496 hrs without a sign of coating failure on flane cut edges.

Both sanples were coated with polyani de epoxy; sanple No. 121 with striping
and spraying, and sanple No. 144 with spraying. Polyanide coated sanples wth
| /8"R edges seen in shovved no sign of failure of any kind after 229
days of immersion pressure testing, or after 60 days of salt spray testing.
The zinc and coal tar systenms began to show signs of failure of one kind or
anot her nuch earlier in both test methods than did the pol yanm de coating
system In fact, the test programlasted as long as it did because of the
excel | ent performance of the polyanide epoxy. Table | contains the various
types of coating failure found on the test sanples. Rusting, chipping, and
blistering were among the primary indications of coating failure. The

i mersion pressure test was terminated after 229 days (5,496 hrs) and the salt

spray fog test after 60 days (1,440 hrs).

Perhaps the best way to illustrate the relative differences in edge per-
formance of the three coating systems is to discuss the results of flame cut
sampl es after the termnation of both the immersion and salt spray tests.

| mmer si on Test:

Al of the six sanples coated with 304 failed (100% failure).
Five out of six sanples coated with 5A failed (83%failure).
None of the six sanples coated with polyanide failed (O%failure).

Salt Spray Test:

Al'l of the six sanples coated with 304 failed (100% failure).
Al'l of the six sanples coated with 5A failed (100% failure).
Two out of the six sanples coated with polyanide failed (33% failure).

Furthernore, no failure was noted in the radiused (rounded) sanples coated
with polyanmide after 5496 hrs of immersion testing or 1440 hrs of salt spray
testing. The two pol yami de sanples that indicated failure on flame cut edges
had been coated with the airless spray application nethod. In the case of the

radi used sanples coated with the zinc and coal tar systemns, the sanples with

- 20 -



(b)

Fig. 17. No sign of failure of the polyanide coating system al ong
flame cut edges exposed to immersion pressure testing for
5,496 hrs. Note the “raised effect” of the extra heavy
coating on the edge resulting fromhand brushing or striping
shown in photograph (a).

-21-



Fig. 18. Polyam de coated sanples with |1/8"R edges show excel | ent
perfor mance.
(a) after 229 days in imersion pressure testing.
(b) after 60 days in salt spray testing.

-22-



the 1/8"R was the only group that did not show a failure. The other two
groups of sanples with 3/16"R and |/4"R edges showed an increasing percentage
of failure with increasing sharpness of the edges. (Note that the larger the
radi us, the sharper the edge since the plate thickness was constant.) It
should be pointed out about zinc 304. that this coating systemis so brittle
that chipping can occur even on |/8"R edges, particularly when hand brushed
This can cone about as a result of, for example, rough handling of the test

sanple. (See|Fig. 19)| The final results of this test program are summarized

in Table Il and plotted in|Fig. 20.| The coating failure expressed in percent
represents the number of sanples which showed sone sort of coating failure out

of a 6-sanple lot per edge preparation and application nethods conbined. It
is quite obvious that the fully rounded edge obtained with the 1/8" radius of
curvature gave the best results. Wth these sanples, no failures in any one
of the three coating systems tested were found after 229 days of inmersion
pressure testing, or 60 days of salt spray testing. In general, the edge
performance of the coating systens decreased as the sharpness of the edge

i ncreased. In an overall sense, the airless sprayed sanples produced better
and nmore consistent results than the striped and airless sprayed sanples. The
pol yam de coating system out-perforned the other two sanples by a considerable
margin as can be seen in Wiile there was no failure noted on any of
the polyam de coated edges tested in immersion pressure for 229 days, it is
expected that an extension of the test period would show the sane, inverse

rel ati onshi p between edge radi us and coating performance as was the case with
the other sanples and tests.

The salt spray test method induced failures in the coating systens at a
faster rate than did the imersion pressure test. This suggests that the type
of environment does have an effect on the life of any given coating system
used to prevent corrosion.

The matrix of the test program and the data sheets provi ded by Devoe
Marine on its four coating systenms (Catha-Coat 304, 305, 21 Devtar 5A, and
Pol yam de epoxy) are appended to this report.

-23-



Fig. 19. Zinc 304 paint chipped off on a |I/8"R edge caused by
m shandling of the test sanple. (No rust over the
chi pped off area.)

-24-



program

results of the test
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V. _RECOMMENDATI ON

The results of this test program suggests the follow ng:

1. Edge preparation of steel plates is highly desirable for sittiations
where the life of a particular coating systemalong plate edges is
required to match that of a flat surface. In this regard, the radius
of curvature on a steel plate edge should be O 5t, where t equals the
plate thickness. The thickness range within which the “0.5t rule”
woul d apply was not defined in this test program The upper and |ower
bounds of 0.5t shoul d be deternined.

2. The 3-5 mm edge radius corresponds to a bevel angle of 135-150°

according to Kharlanov and Koshin.(z)

3. For edge radii under 3 mm (1/8 inch), the life of a particular coating
systemis expected to decrease as the edge radius decreases. The edge
performance of any given coating systemis inversely proportional to

the sharpness of the edge.

4, The use of a flame cut edge shoul d be avoided with any coating system
when the criterion for whatever reason is to match the coating per-
formance of an edge with that of a flat surface.

5. Brush coating or striping of a sharp edge such as a flame cut edge
shoul d be avoi ded, particularly when the manual ly applied coating
system becones intrinsically brittle upon curing. Such coatings on
sharp edges have a great tendency for chipping.

6. The ranking of the three coating systems in decreasing order of

performance is as foll ows:

6.1 Polyanide - best
6.2 Coal tar - distant second
6.3 Zi nc - Wor st

7. For best protection, the edges of steel plates should be rounded off
to a mninmumof 3.2 nm(1/8 inch) radius or bevelled to at least 135°

and coated with pol yan de epoxy applied by airless spraying only.
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ANNEX



TABLE |

Types of coating failure found.

304 Zinc 5A Coal Tar Pol yam de Epoxy
| PT SST | PT SST | PT SST
Chi ppi ng Chi ppi ng Blistering Blistering No failure yet Rusting
Rusting Rusting
Rusting Chi ppi ng Chi ppi ng




TABLE 11

Sunmary of final results.

Sanpl e 304 Zinc 5A CO al Tar Pol yam ide Epoxy
ID | PT SST | PT SST | PT SST
“E" Al failed | Al failed 5 failed, [ Al failed All K |2 failed,

1 K 4 K
gt 4 failed, 5 failed, 4 failed, |All failed Al K Al K
2 K 1 K 2 K
"an 4 failed, 5 failed, Al K 4 failed, Al Al K
2 K 1 K 2 K
A 3 failed, Al K All XK Al &K All XK Al K
3 K
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Control Sample: FLATS
Size: 4" X 12" X 1/4%
Sharp edge: Flame cut
Sandblasted to SP-10
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TEST PROGRAM

(p# 609-5699-001)

AVONDALE

S IS NS NX

wa

Y A S A S S 4

A
Z

b

EDGE PREP. METHCD:

Di sc (sand)

grinder

w

Radii of Curvature to be tested

L

«

3mm
(nv1/8")

Smm
(n3/16™)

6 . Smm
(n1/74")

h 4

!

Surface Prep. of Radiused Edges: Sandblasted to SP-10

4

> COATING SYSTEMS to be tested }

:

EPOXY (phenolic) | NORGANI C ZI NC COAL TAR EPOXY
¥
Water Solvent
base base
y
APPLICATION METHODS |
Brush Spray Only
+ (airless)
Spray _
|

COATING THICKNESS to be evaluated
(Manufacturer's recommended thickness)

— CORROSION TEST METHODS |—

y

IMMERSION PRESSURE TEST

Y

SALT SPRAY




OTHER TEST DETAILS
(1) I'mmersion test solution: 3%salt solution
anmbient test tenperature
cycling every 10 days (leave 2° on tank bottom

test duration: 1st definite sign of rusting and/or
blistering.

partial imersion to sinmulate tank conditions (vapor
phase, interphase, inmersed phase, tank bottom

Test tank under lid for pressurization.
(2) Three sanples/edge radius. Total of 192 sanples for test program
(3) Viscosity of each paint system to be determ ned.
(4) Coating thickness on edges to be nmeasured prior to testing.
(5) Photographs to be taken to docunent
(5.1) surface condition of flats (control) and edges after sandbl asting,

(5.2) condition of each coating systemon edges and flats after curing per
appl i cation nethod

(5.3) representative pictures after testing
(6) CONCLUSI ONS

(7) RECOMVENDATI ONS for REVI EW by SNAME PANEL #023-1.
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