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DISCLAIMER

These reports were prepared as an account of government-sponsored work.
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in the report. As used in the above, “Persons acting on behalf of the
Maritime Administration” includes any employee, contractor, or subcontractor
to the contractor of the Maritime Administration to the extent that such
employee, contractor, or subcontractor to the contractor prepares, handles,
or distributes, or provides access to any information pursuant to his
employment or contract or subcontract to the contractor with the Maritime
Administration. ANY POSSIBLE IMPLIED WARRANTIES OF MERCHANTABILITY
AND/OR FITNESS FOR PURPOSE ARE SPECIFICALLY DISCLAIMED.



PREFACE

The Nat i onal  Shi pbui | ding Research Program is spon-
sored by the Maritime Administration, United States
Department of Transportation, and by the United States
Navy toward inproving productivity in shipbuilding.
An inportant part of this Programis carried out by
S NAME Ship Production Committee Panel SP-3 on Surface
Preparation and Coatings. This Task was requested by
the Chairnman of that Panel (Janes R Ruecker, NASSCO)
in behal f of the Panel nenbers.

The Task reported herein is a survey and analysis of
( 1) the benefit value that has accrued fromthe
projects sponsored during the past 15 years by Panel
SP-3, and (2) how the managenent and administration of
Panel SP-3 itself - meetings, discussions, activities

is seen by the using community. The purpose of this
survey was (1) to determine the type of project nost
beneficial in the past, and therefore nmost likely to
yield the largest benefit value in the future, and (2)
to determne how the direction of Panel SP-3 itself
may be inprovd

The Task was conducted by Rodney A Robinson, Vice
Presi dent of Robi nson-Page-MDonough and Associ at es,
Inc. Personal interviews were conducted with several
representative nenbers of the SP&C community to gain
the necessary information. Conclusions and recomen-
dations based on analysis of the findings are included
in the report. The work, under NASSCO Purchase Order
No. MJ124548-D, began in July 1988 and was conpleted
in July 1989



EXECUTIVE SUMMARY

This Task has investigated the benefits derived from the projects sponsored
during the past 15 years by Ship Production Committee Panel SP-3 on Surface
Preparation and Coatings ( SP& ) under the National Shipbuilding Research Pro-
gram It has found that those projects with the greatest practical aPPlica-
tion in the shipyard community have yielded the nost value, such as training
courses for blasters and painters. A close second has been those projects
devel opi ng basic SP&C data, such as coating perfornmance, not available el se-
where and needed to support the generation or nodification of specifications
and stadards, and without which there is little hope of meaningful inprove-
ments in such requirenments

This Task has also assessed the opinion of the using comunity on the admnis-
tration and managenent of Panel SP-3 itself. It has found that the current
practices (under Panel Chairman Janes R Ruecker, NASSCO) have been well
received and should be continued. It has revealed the need to increase the
number of attendees and participants fromshipyards, in order to strengthen

the shipyard focus on Panel efforts. It has also identified several inportant
topics for near-future consideration by Panel nenbers.

panel SP-3 has made substantial contributions to the common body of know edge
in the SP&C area over the past 15 years.  An open atnosphere of technica

exchanges and professional activities has been effective in providing a forum
and a focus for SP&C matters within the shipbuilding industry. Cearly, the
advant ages gai ned from dedicated participation in the NSRP in general, and
Panel SP-3 in particular, is vital to the success of our industrial base, and
deserves the fullest cooperation and support from everyone associated with it.
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BENEFI T ANALYSI S OF SPC PANEL SP-3 PRQIECTS
and
EVALUATI ON OF SPC PANEL SP-3 MANAGEMENT AND ADM NI STRATI ON

BACKGROUND

This project was initiated by the Chairman of SNAME Ship Production
Committee (SPC) Panel SP-3 (James R Ruecker, NASSCO to (1) explore the
benefits that may have resulted from Surface Preparation and Coatings (SP&QC)
projects carried out during the past 15 years, and (2) to evaluate how the
managenment of Panel SP-3 itself is currently seen by the using commnity. The
aimwas (1) to focus on what type of project has been nost helpful in the
past, and may therefore be presuned to yield the most benefits in the future,
and (2) how the activities associated with Panel SP-3 may be inproved

This project would consist of interviews with nenbers of the SP& commu-
nity to gain information on these matters. The interviews would be on-site
and face-to-face, to yield the most meaningful results. Analysis of findings
woul d be published for principal consunption by SP-3 nmenbers toward their
action on Panel operations and projects in the future.

OVERVI EW

Information on both aspects of this effort was gained through interviews
with several menbers of the SP&C community. I ncluded were menbers of the
shipyard cnmmunity (both conmmercial and Naval) , paint suppliers, research and
headquarters personnel, and long-time supporters of SP-3, for a total of 16
specific inputs.

It was originally intended to include several Naval Shipyard Paint
Superintendents as interviewees, but it quickly became clear that this entire
community has had NO involvement with the activities of Panel SP-3 in particu-
lar, and with the NSRP in general, and would therefore be unable to offer any
meani ngf ul i nput.



This revelation pronpted a special presentation to this group (by the
author, at a gathering they were having for other reasons) on the subject of
the NSRP and SP-3. The presentation covered the NSRP charter and purpose, the
SNAME SPC Panel structure, participating activities, project prosecution,
typical subjects treated and activities conductd, and specifically those
participants in and acconplishments of Panel SP-3 over the past 15 years.
During the presentation, this group, which included the paint representative
fromthe Naval Repair Facility at Guam acknow edged that they had seen NONE
of the project reports published by SP-3 over the years, and had noinvol ve-
ment with, or even exposure to, SP-3 or NSRP matters. As a followp, the
aut hor recommended to the Chairman of SP-3 that each of the individuals in
this group be added to the mailing list for SP-3 material, and suggested that
a special mailing be nade to them of all SP-3 published reports as nay be
avai l abl e today. In addition, they should each” receive a copy of the NSRP
Bi bl i ography of Publications, published by the University of M chigan.

the fact that this large segnent of the SP&C comunity had no involve-
ment with SP-3 matters would bias the results if their 9 inputs were to be
factored into the survey. It was decided, therefore, to treat their situation
separately. They are not a part of the 16 inputs to this survey.

Several questions were designed to explore both aspects of this survey.
The worksheets for gathering information on the benefits of individua
projects are contained in Appendix A  Those questions associated with Pane
SP-3 direction are contained in Appendix B.

The period of interviews began in January and ended in My, 1989.

A detailed discussion of the findings is presented bel ow. Those associ -
ated with the benefit analysis of Panel projects begin on page 4. Those
associated with Panel management begin on page 35

Concl usi ons reached fromthe findings of this Task are on page 47. The
recomendations drawn from these conclusions are on page 48.

SPECI AL NOTE:  Two NSRP projects, each outside the real mof Panel SP-3, were
encountered during this survey, and were found to be providing considerable
benefit to the shipyard comunity. Since this Task is concerned with report-

ing the beneficial value of NSRP projects, it is perhaps appropriate to nen-
tion them here.



The first is a current project under Panel SP-1 (Task 1-85-3) which is
studying the question of snoke extraction at the source vs. ventilation of the
entire area. This is a practial environmental concern with those processes
invol ving the generation of smoke (or noxious fumes), particularly in confined
spaces. Here is a research project that is providing what the using shipyard

community has asked for and needs, with practical application right around the
corner.

The second is a project under Panel SP-8 (Task EC 12, .1982) which stud-
ied the generation and application of scheduling standards for planning,
scheduling, and capacity deterninations in a pipe fabrication shop. The
benefits resulting fromthis study have been large, and continue to accrue as
the host shipyard expands he practical application of this technique to other
shops and trade areas. Here, again, the research effort is treating a basic
and practical need existing throughout the shipbuilding industry.

These two projects denmonstrate the benefits possible fromwell-conceived
and supported research efforts, and support the case for tasks having practi-
cal application potential in the shipyard comunity.




BENEFI T ANALYSI S OF PRQIECTS SPONSORED BY SPC PANEL SP-3

This section contains information on all of the projects investigated,
including a description of each project, the pertinent information surrounding
it, and an analysis of the benefit value gained fromit to date. The NSRP
nunber is that assigned to each project report in the NSRP Bibliography of
Publications, published (now annually) by the University of Mchigan for the
National Shipbuilding Research Program  The analysis portion has been drawn
fromthe cenents offered by those interviewed, and is intended to provide a
general indication of how the project has been received by the industry. It
also indirectly provides the feelings of those interviewed on whether that
particular type of effort should be sponsored by SP-3 in the future, since
those projects with the higher benefit value mght better receive the nore

favorabl e consideration. Appendix A was the worksheet used during the inter-
Vi ews.

The display in the Table belowis intended to provide a rapid visual
idea of the relative benefit value that has been gained from the projects that
were investigated. \Wile the ratings assigned are surely subjective, they
represent the general opinions of those interviewed, which range from shipyard
peopl e, to headquarters and |aboratory personnel, to paint suppliers, and to
those in businesses related to shipbuilding and ship repair. As such, these
opinions reflect the overall industry attitude surrounding these projects,
whi ch shoul d be of interest and use to SP-3 panel nenbers is considering the
sponsorship of future projects.

The nunber of *'s against each project indicates the amount of benefit
gained fromit to date. The more *'s, the larger the benefit value gained
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- DETAI LED DI SCUSSI ON OF | NDI VI DUAL PRQIECTS

This section addresses each of the individual projects in the chronol og-
ical order in which they were carried out. Note: Appendix Cis an abbreviated
listing of these sane projects (Nunber/Title/Author/Date/Cost) arranged ac-
cording to the benefit value (nunber of *'s) assigned to each project, highest
to lowest. Appendix Cis included as an aid to understanding which types of
projects were found to be of nost (and least) interest and value to the using
conmmuni ty, based on the user comments received during this survey.

NSRP 0032

TITLE : | MPROVEd FABRI CATI ON PRI MER FOR PROTECTI ON OF STEEL

AUTHOR: General Dynami c¢s/ Qui nci ncyy

DATE: 1973 COST: (Not avail abl e)

ABSTRACT: : The objective of this report was to nmake available to the ship-
buil ding industry an acceptable pre-fabrication prinmer to protect steel plate
after autontic abrasive blasting and before further use. Questionnaires
distributed to U S. shipbuilders determned industry needs, and a testing
specification based on this information was developed. |Included were: priner

evaluation, 6 and 12 nonths weathering of prined steel in sem-tropical cli-
mates, top coat conpatibility testing in a hydrodynamc tank at a water flow
of 18 knots, inpact resistance and flexibility of priners, drying time, weld-
ing tests, and welding fume analysis. (271 p. )

BENEFI T ANALYSI S: M XED VALUE. Information in the rport Was recogni zed as
dated (16 years old) but still of value as a reference source. The project was
established to stinulate interest in this general subject. The report is
vol um nous. There were conmments from those interviewed that shop priners are
needed, that there should be uniformty anong the types of shop prinmers avail-
able, that the top coat nust be conpatible with the shop priner, that safety
and wel dability are involved in the devel opment of a shop primer and that
Navy acceptance of a shop primer is necessary to allowits use. This project
was the forerunner of Project 3-84-1 STANDARD CERTI FI CATI ON AND TESTI NG OF
VELD THROUGH PRIMERS currently being carried out at Pennsylvania Shipbuilding
Overall, 62% cf those interviewed either had no interest in this subject, or
had studied the reported information with no application planned. Neverthe-
less, it appears that this project was appropriate at the tine (1973) and has
generated sufficient benefit as to justify its exstence.

Ot



NSRP 0033

TITLE: PREFAI LURE EVALUATI ON TECENI QUES FOR COATI NG SYSTEMS
AUTHOR: Battel | e-Col unbus Laboratories, for General Dynam ce/ Quincy
DATE : 1974 COST: (Not avail abl e)

ABSTRACT : The nunber of tests available to control quaity of product, sur-
face preparation, application and cure are too numerous to use in their en-
tirety in shipyard painting. Further, there are today very few tests which
can determne the probability of failure of a coating systemwth any degree
of reliability after application. The success of a coating systemis depend-
ent on many things, fromsurface condition to weather at the of application.
The only assurance of the quality of a coating system cones from nonitoring
and controlling the surface preparation, paint quality and application. A few
post application tests can be made to obtain limted assurance that the coat-
ing systemw ||l perform satisfactorily. The probable mninum practical tests
and controls are: establish requirements based on standards such as the Steel
Structures Painting Council, the Swedish Surface Preparation Standards, or the
Society of Naval Architects and Marine Engineers Bulletin 4-9, Abrasive Blast-
ing Guide for cleanliness and profile; establish specifications (or obtain
them from vendor); and make sufficient tests to insure that the product is
within specifications. (243 p.)

BENEFI T ANALYSIS: LOW VALUE. 81% of those interviewed had no interest in this
subject, or had studied the information in the report with no application
planned . Several recognized that the reported information was stale, but saw
it as a useful bibliography. The shipyarders generally noted that they do not
prescribe coating systens, but rather respond to whatever is specified by the
custonmer, They therefore have little interest in the contents of this report.



NSRP 0034

TITLE : AUTOMATI C ~ PAINTING OF STRUCTURA STEEL SHAPES

AUTHOR: General Dynami cs/ Qui ncy

DATE: 1974 COST:  (Not avail abl e)

ABSTRACT : Because of the large variety of sizes and configurations of struc-

tural shapes used in U S. shipbuilding, painting equiprent manufacturers have
been linmted in the devel opment of an automatic paint facility for the paint-
ing of structural steel shapes. Qther paraneters which had to be considered
in devel oping an autonmated. paint facility were all the various coatings which
are used in the U S. and the necessity of controlling the coating thickness
within fine tolerances, particularly for weld-through primers, in order to be
conmpatible with subsequent welding processes. Wth the help of paint equip-
ment manufacturers, prototype equi pnent was devel oped to provide a reliable
automatic paint facility capable of coating all shapes in U S. shipbuilding
The prototype has the capability to handl e special or otherw se unusual shapes
with mnor nodifications. (36 p.)

BENEFI T ANALYSIS: LOW VALUE. The information in this report was being applied
by only one of those interviewed, and was considered useful as a reference by
two other interviewees. 69% either had no know edge or interest in it, or had
studied the information with no application planned.

et o B L L B L B B i L LA

NSRP 0045
TITLE: DEVELOPMENT OF NON-POLLUTING SOLVENT-FREE LIQU D RESIN
COATING SYSTEMS FOR SHIPS
AUTHOR: Battel - Col umbus Laboratories, for General Dynam cs/Quincy
DATE : 1975 COST: (Not avail able)
ABSTRACT : The objective of this research was to develop liquid, solvent-free

coating systems and practical methods for their application in the shipyards.
Successful attainment of this objective would result in |ower cost due to
elimnation of solvents, faster application and fewer coats, ecological advan-
tages resulting from elimnation of solvents, and inproved safety since elim-
nation of solvents will decrease fire and toxicity hazards, particularly in



confined areas such as ship holds and tanks. (39 p.)

BENEFI T ANALYSI S: MXED VALUIE. Those interviewed were clearly divided on the
value of this project. 75% either had no interest in the subject, or had read
the information in the report with no application planned. Coments ranged
from “never devel oped into anything worthwhile” and “of no interest to the
shipyard”, all the way to “great interest in this one” and “forerunner of VOC
conpliant materials”. In fact, this project has contributed to the body of

information on water-based paints, and has led to a finding by NSRDC for
specification F-25-A materials.

e o L B L L s i A o 1

NSRP 0064

TITLE : CATALOG OF EXI STING SMALL TOOLS FOR SURFACE PREPARATI ON
SUPPORT FOR BLASTERS AND PAI NI TRS

AUTHOR: Avondal e Shipyards, Inc
DATE . My 1977 COST: (Not avail abl e)

ABSTRACT: This report defines the principles required for efficient blasting
and painting. Specialized cleaning methods from power tool cleaning to closed
cycle blasting are discussed, equipment and facilities are described, and cost
reduction procedures are defind. (89 p.)

BENEFI T ANALYSIS: H GH VALUE. Surface preparation techniques under Panel SP-
11 was a spin-off fromthis project. The information in the report has been
found useful in training painters and blasters, and also wel ders. 50% of
those interviewed are either currently applying the information in the report,
or are considering application of it in the near future. A followon project
is underway to bring this area up to date

s T e st A



NSRP 0091

TI TLE: PRACI TI CAL SHI PBUI LDI NG STANDARDS FOR SURFACE PREPARATI ON
AND COATI NGS

AUTHOR: O fshore Power Systems, for Avondal e Shipyards, Inc

DATE : 1979 COST: (Not avail abl e)

ABSTRACT: This effort devel oped proposed “Shipbuilding Standard for Surface
Preparation and Coating”, and a “Standard Paint and Coating Product Data
Sheet”. Also, it identified the need for a preconstruction conference anong
the shipyard production and technical sections, the owner representatives, and
the coating supplier. (52 p.)

BENEFI T ANALYSIS: H GH VAIUE This project has led to the devel opnent of ASTM
Standard 718, and to two other standards. It has contributed to the area of
recei pt inspection of coating materials and coating inspection procedures for
shipyard application. It led to the formation of the Paint/Coating Data Sheet
currently in use. Although this information is now 9 years old, it is clear
that this project has proven its worth, even though only 32% of those inter-
viewed could cite actual application of the information produced.

L

NSRP 0092

TITLE . MARI NE COATI NG PERFORMANCE FOR DI FFERENT SHIP AREAS (VOIS 1& I1)
AUTHCR O fshore Power Systens, for Avondal e Shipyards, Inc

DATE : 1979 COST: (Not avail abl e)

ABSTRACT : A conputer program was devel oped to conpare the effectiveness of

the different generic coatings in different ship areas. The trends indicatd
by the program were supported by prefailure analysis test results
(Vol 1 70 p., Vol 11 180 p.)

BENEFI T ANALYSIS: H GH VALUE. Al though 63% of those interviewed saw this
project as of no application value to them and although it “may have been
ahead of its tinme in U S shipbuilding”, in fact this project has led to the
devel opnment of 4 standards and to the current Standard Data Sheet for collect-
ing information on the performance of coatings. The Navy is developing a data



collection plan of their own, as a result of the information generated by this
proj ect.

e A L L L L a2

NSRP 0097

TITLE : TRAI NI NG COURSES FOR BLASTERS AND PAINTERS AND STUDENT HANDBOOK
(2 VALY

AUTHOR: Institute of Applied Technol ogy, for Avondale Shipyards, Inc.

DATE 1979; Revised 1984 COST:  $60, 000.

ABSTRACT : Thirty-six shipyards participated in the instructor training
program Vol | 108 p., Vol Il 250 p.)

BENEFI T ANALYSIS: H GH VALUE. This project received the highest praise from
those interviewed. It is the first training effort to be sponsored within the
Nat i onal Shipbuil ding Research Program and it has been well received. One
shi pyard acknow edged that this training program had saved them nuch noney,
because they would have had to develop their own training separately if this
training program had not been available to them 56% of those interviewed had
applied the information provided by this project. The Naval Shipyards, howev-
er, apparently have not availd thenselves of this information source, even
t hough NavSea has presented it to themand encouraged themto use it. There
were 9 or 10 papers that followed this report, and at one point (at |east) the
report was “out of print”. This is a favorable commentary on the project.

e S

NSRP 0105
TITLE : CLEANING OF STEEL ASSEMBLIES AND SHI PBOARD TQUCH UP USI NG
CTRIC ACID
AUTHOR: O fshore Power Systems, for Avondal e Shipyards, Inc.
DATE May 1980 COST: (Not avail able)
ABSTRAT : This program confirnmed the conpatibility of citric acid cleaned

surfaces with the present state of the art marine coatings, optimzed the
cleaning solution and procedure, and confirmed the feasibility of a Phase II

10



i mpl enentation study. (50 p.)

BENEFI T ANALYSIS: M XED VALUE. Al though 56% of those interviewed had no
application benefit to report on this project, others noted that there was
“lots of citric acid clcaning going on” and that there was at least limited
use for citric acid in cleaning such areas as bilges. The Navy has inplenent-
ed citric acid cleaning, but in parallel with this project and not as a result
of it. Wth 32% of those interviewed citing some application of the informa-
tion in this report, the benefits resulting fromthe study woul d appear to
justify it. It is interesting to note, however, that the nuclear power gener-
ation area has found this technique useful in cleaning concrete, where they
say “it works nicely”.

L e o e o O L e O O e

NSRP 0114

TITLE . SHI PYARD-MARKI NG METHODS

AUTHORR Bet hl ehem Steel Corp (Sparrows Point) for Avondale Shipyards, Inc.
DATE : Sept enber 1980 COST: (Not avail able)

ABSTRACT : This report identified a marking material which would neet the
necessary marine top coat requirements of durability and overall ability.

(63 p.)

BENEFI T ANALYSIS: LON VALUE. 56% of those interviewed saw this project as of
no application value to them One pointed out that the di spenser was the real
problem and not the marking material itself. Only 19% had used the informa-
tion reported.

o
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NSRP 0119

TITLE : COPPER- NI CKEL HULL SHEATHI NG STUDY
AUTHCR Dr. Leslie W Sandor, for Sun Ship, Inc.
DATE . December 1980 COST: (Not avail abl e)

ABSTRACT: Fuel consunption of ships is related to hull roughness. The
increasing high cost of fuel is the driving force behind the efforts that are
expended in looking for nethods which would reduce hull roughness and woul d
maintain a smooth hull surface profile during the design life of the ship.
One such method involves the use of copper-nickel. This study exam ned a
number of nethodol ogies for applying Cu/Ni in sheet form The wel di ng of
Cu/N clad steel was also evaluated in a shipyard environment. The cost
differential between Cu/N sheathed and conventional painted hulls was deter-
mned for a large container ship. (95 p.)

BENEFI T ANALYSIS: LOW VALUE. This project, reportedly pronoted by the oyster
| obby in Washington, D.C., because of the environnentally clean nature of a
hul | sheathed with copper-nickel, attenpts to quantify the application of such
sheathing in a shipyard context. The study is lofty, and appears to have been
of no practical shipyard value. It may have served sone particular interest
in the research laboratory area, but no instance of actual benefit was uncov-
ered during interviews with 16 menbers of the shipbuilding industry. 81% of
those interviewed saw this project as either of no interest to them whatever,
or as having no application potential in their shipyard.

o

NSRP 0127
TITLE : DETERM NATION OF VOLUME SOLIDS OF PAINIS AND COSTI NGS BY
ACCURATE DRY FILM TH CKNESS MEASUREMENTS
AUTHOR: Georgia Institute of Technology, for Avondal e Shipyards, Inc.
DATE : March 1981 COST: (Not avail abl e)
ABSTRACT : A new nethod to determine the volume solids of paints and coatings

based on the nmeasurement of dried filmthickness over a known area was stud-
ied. It was conpared to the American Society for Testing Materials Mthod D,
Vol une 2697-73, “Nonvolatile Matter in Cear and Pigmented Coatings”. This
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met hod determ nes the volune of the dry filmby application of the Archinedes
buoyancy effect. In addition, the project was structured to extend the ASTM
method to coatings systens used in the marine industry. (38 p.)

BENEFI T ANALYSIS: LOW VALUE. Returns were nixed on this study. 50% of those
interviewed saw the project as having no value to them  Conmments ranged from
“bonb-out”, to “reference only”, to “have used”, to “have used to defend
positions”, to “did not develop a good nethod”. Cearly, this project has not
enjoyed w despread acceptance within the industry.

B

NSRP 0129
TITLE : THE FEASIBILITY OF CALCI TE DEPCSI TI ON | N BALLAST TANKS AS A
JETHD CF CCRROSI QN CONTROL
AUTHOR: Ccean City Research Corporation, for Avondale Shipyards, Inc
DATE : August 1981 COST: (Not avail abl e)
ABSTRAT This program eval uated the paraneters required for the deposition

of thick calcite coatings on a steel substrate from|ow concentrations of
col l odi al cal cium carbonate. This coating, in conjunction with anodes, would
provide an econonical means of corrosion protection in ballast tanks. Heavy
coating deposition was obtained but solution agitation or flow was required
Phase |1 of the programw || attenpt to provide a practical nmethod of initia-
tion conpatible with the conplex configuration of ballast tanks. (30 p.)

BENEFI T ANALYSIS: LOW VALUE. This project, which may have been targeted nore
toward ship owners than the shipyard comunity, appears to have no instances
of practical application to its credit. Al t hough several comentors noted
that the study was well done, helped to illununate the area of cathodic pro-
tection, and was a good reference work, calcite deposition is apparently not
used in ballast tanks anywhere. Only one of those interviewed could report
that this project was of any real value to him The followon phase of this
project will not be done, because “it needs |ots of noney to make it go”.

L  a



NSRP 0130

TI TLE: PROCEDURAL  HANDBOCK.
SURFACE PREPARATI ON AND COATI NG FOR TANKS AND CLCOSED AREAS

AUTHOR: Conpl ete Abrasive Blasting Systens, Inc. , for Avondal e
shipyards , Inc .

DATE: Sept ember 1981 COST:  $24, 000.

ABSTRAT: The handbook provides the necessary information for planners to
effectively, efficiently, and safely plan painting operations in confined
areas . The information contained within this handbook includes: identifica-
tion of the requirenents and related problems associatd with surface prepara-
tion and painting of tanks and enclosed areas; identification of personal
exposure limts; identification of nonitoring equipment for measurenent of
fume and dust concentration and ventilation rates; identification of maxinum
al l owabl e concentrations and ventilation requirements for abrasive blasting
and coatings application; and identification of suitable ventilation and
abrasive blast equipment for shipyard operations. (113 p.)

BENEFI T ANALYSIS: H GH VALUE. This project report has become a useful refer-
ence for the shipyard industry. One of those interviewed said “this would be
the last reference book to | eave my bookshelf”.  The report has become quite
Popular, Wth SSPC still selling copies of it. Usage has extended to stee

tanks (not marine or shipboard), which illustrates its value as a reliable and

practical research-prcduced reference. 44%of those interviewed cited actua
application of this information in their area

e o L T T L e o o L S T e

NSRP 0132

TITLE : EVALUATI ON OF NEAR SOLVENTLESS COATI NGS FOR MARI NE USE

AUTHOR: Springborn Laboratories, Inc., for Avondal e Shipyards, Inc

DATE : Cct ober 1981 COST:  $27, 500.

ABSTRACT : This program conpared available near solvent free coatings with

available ‘state of the art’ marine coatings. The coatings were exposed to
testing conditions representative of the different ship areas. Many of the
coatings performed as well as conventional system but usage in certain ship
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areas would be linmted because of application requirenents and build charac-
teristics. (41 p.)

BENEFI T ANALYSIS: LOW VALUE. This project “was a | ook at VOC before it becane

Popul ar”, and “was a breakthrough at the tine”. However, 80% of those inter-
viewed saw it as having no value to them  The nost charitable coment re-
ceived was that the information in the report was “nice to know, only”.
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NSRP 0134

TITLE : EVALUATION OF WATER BORNE COATINGS FOR MARINE USE

AUTHOR: Georgia Institute of Technology, for Avondale Shipyards, Inc.

DATE . Novermber 1981 COST:  $33, 700.

ABSTRACT This report conpares avail able water borne coatings to convention-

al marine coating systems. A linited nunber of these coatings conpared suffi-
ciently well to warrant application testing. (68 p.)

BENEFI T ANALYSIS: LOW VALUE. This project report seens to be of |ess interest
today than when it was first published. The information may have been dated
even when it cane out initially, although the report appears to be generally
accepted today as a good reference. Several shipyard people comented that
the specification determnes the coating, and that they play no part in that
determination. It follows that they (69% of those interviewed) have little
interest in this sort of information. noinstance of application was forth-
comng from the laboratory or headquarters people interviewed.

L  a
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NSRP 0155

TITLE . SURVEY OF EXI STING AND PROM SI NG NEW MEI HODS OF SURFACE
PREPARATI ON
AUTHOR: Steel Structures Painting Council, for Avondale Shipyards, Inc.
DATE . April 1982 COST:  (Not avail abl e)
ABSTRACT :  This report surveys and eval uates surface preparation and coating

met hods with special enphasis on new and conceptual ideas which mght be
devel oped for effective use in shipbuilding. (99 p.)

BENEFI T ANALYSIS: M XED VALUE.  This project has produced a useful reference
that has found its way to the Automation Conmittee at NavSea. Although of no
reported practical use to the shipyard community (according to 63% of those
interviewed), it “got the word out on new systems available” to the industry,
was “nice to know', and “interesting reading”. Only one commentor said that
the project was “not needed”.

s T B e L

NSRP 0156

TITLE : SURFACE TEXI URE( PROFI LE) MEASUREMENT

AUTHCR O fshore Power Systens/\Westinghouse, for Avondal e Shipyards, Inc.
DATE : May 1982 COST: (Not avail abl e)

ABSTRAT : Many techni ques exist for neasuring surface texture [profile).

Each gives a different average measurement with sonme overlap within the range
of neasurenents. The nost inportant observation concerning these measurenents
was that none is precise, due to the random nature of the surface prepared for
painting. To preclude these problems, future paint specifications, if refer-
encing required profile heights, should specify the measurement techniques
with a wide range of acceptable values. (73 p.)

BENEFI T ANALYSIS: HI GH VALUE. This report is a textbook that is still being
sold by SSPC. It. has led to an article in the Journal of Protective Linings.
General Iy considered as a good reference, the Navy especially is a frequent
and heavy user of the information contained in the reprt. Commercial ship-
yard people also use the information in dealing with the Navy on profiles.
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Al t hough 56% of those interview saw this project of no value to them 32%
saw it otherwise, with 19% reporting heavy application usage. One cormrentor
said “I read it yesterday”. Another said “it is tinely and good”. It appears
that this project has clearly justified its value to the industry.

o L B B B R

NSRP 0158

TITLE: CATHODI C PROTECTI OV PARTI AL COATINGS VERSUS COVPLETE COATI NGS
I N TANKS

AUTHOR: O fshore Power Systens, for Avondal e shipyards, Inc.

DATE : May 1982 COST:  $50, 000

ABSTRACT : The O 23-1 Panel of SNAME sel ected a research and devel opment
project to investigate alternative, cost effective corrosion control systens.
Four approaches were selected for mock-up ballast tanks testing and 20 year
life cycle cost analysis: conpletely coated tanks with high performance coat-
ings; partially coated tanks with cathodic protection; soft coatings with
cathodic protection; and preconstruction primer wth cathodic protection.

(71 p.)

BENEFI T ANALYSIS: LOW VALUE. This project has not yet produced any practical
applications, but is generating information of substantial research value to
the industry. One commentor said “owners and operators should read and under-
stand” this material. Another said “this is the pet project of SP-3" and “it
has been responsible for 2 articles in the Journal”. The project is stil
going on, and continues to produce research information that is not available
el sewhere. The low benefit rating assigned to this project sinmply reflects
the absence of a practical application, a situation thay could change dramati -
cally as the specification producers and |aboratory prople become nore aware
of the infomation being generated by this project and its continuation.
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NSRP 0162

TI TLE: A DESCRI PTI VE OVERVI EW OF JAPNESE SKWA LO NG SURFACE
PREPARATI ON AND COATI NG METHODS

AUTHOR Avondal e Shipyards, Inc.
DATE: Sept enber 1982 COST : (Not available )

ABSTRACT: This report gives a discussion of the nethods used in Japanese
shipyards regarding surface preparation and coatings, planning,application,
and materials. This conparative analysis is based on a tour of four Japanese

shipyards and two major surface preparation and coating subcontractors.
(76 p.)

BENEFI T ANALYSI S: LOW VALUE. 60% of those interviewed saw this project as
hol ding no value for them Essentially a trip report that may have contra-
dicted some generally held perceptions of what the Japanese are really doing
(as conpared to what they say they are doing), the ideas espoused here appear
as not universally enbraced by the U S. shipbuilding industry. Conm ent s
suggest that the information contained in the report may be of some use to
Panel SP-2 in promoting on-block/on-unit technology, but is generally of no
practical production value to the shipyard comunity. The larger commercia

shi pyards who al ready have the Japanese technology in place saw this project
as supportive of their existing programs, but the rest of those interview
saw the report as “informative, but of not nuch practical use”. Only one
commentor noted that the information was “useful in the area of weld-through
primer”; otherwise, no specific applications were cited during the interviews.

L o R o

NSRP 0171

TITLE : THE EFFECTS OF EDGE PREPARATI ON STANDARD PHASE |
AUTHOR Dr. Leslie W Sandor, for Avondal e Shipyards, Inc
DATE May 1983 COST:  $50, 000

ABSTRACT: The result of a literature search on available standards on edge
preparation and surface defect repair is reported. Studies on the effects of
edge preparation on coating life are docunmented, highlighting the results of a
Russian study. (92 p.)
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BENEFI T ANALYSIS: LOW VALUE.  This report appears to be the first one pub-
l'ished on this subject. It is a reference work, generally considered as
“good” , *“educational”, “filed away for future use”. An article is being
prepared for the Journal of Ship Production on this subject, reportedly in
several |anguages, using the findings of this project. Al though 65% of those
interviewed saw this report as having no value to them it appears that this
type of research is appropriate for sponsorship by SP-3, and may support
i mportant practical changes in specifications and/or procedures in the future.

L
NSRP 0176

TITLE: SURFACE PREPARATION: A COVPARATI VE ANALYSI'S OF EXI STI NG STANDARDS
AND A PROSPOSED MARI NE STANDARD

AUTHOR: Institute of Applied Technology, for Avondale Shipyards, Inc.
DATE : August 1983 COST: (Not avail able)

ABSTRACT: The report documents a conparative analysis of existing surface
preparation standards and proposes a standard for the marine industry. (86p.)

BENEFI T ANALYSIS: M XED VALUE. This project was considered useless by 72% of
those interviewed, but in fact has been responsible for an abrasive blast
medi a standard as a followon result of this research, One conmmentor said
“this woke up SSPC’. Another said that this project “has affected the whole
industry”. Such mxed reviews are responsible for the mxed benefit analysis,
but generally it appears that the project was indeed worthwhile.

L

NSRP 0177

TITLE : ZONE PAI'NTING MEI HOD

AUTHCR IH, for Avondale Shipyards, Inc.

DATE : August 1983 COST:  $100, 000.
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bui I di ng productivity. The planning and organization required to achieve this
are discussed. (61 p.)

BENEFI T ANALYSIS: M XED VALUE. Returns were split on this project. 33% saw
it as useless (those with no involvenent in Japanese technol ogy transfer),
whereas 40% saw it as valuable (those with on-going prograns for Japanese
technol ogy transfer). Cenerally regarded as a “good study”, it has gained a

m xed rating here, even though only one specific instance of application was
reveal ed during the interviews.

A o S S

NSRP 0187

TITLE: AN | NVESTI GATI ON OF_SI RLEWAYS TO ENHANCE TI TLE DEPCSI Tl ONOF
CALCI TE- TYPE COATI NGS

AUTHOR Ccean City Research Corporation, for Avondale Shipyards, Inc.

DATE : January 1984 COST:  $55, 000.

ABSTRACT: The shipbuilding industry has directed nuch effort toward ways of
limting escalating coating costs. O special concern, with respect to in-
creasing coating costs, are segregated seawater ballast tanks. The use of
calcite-type coating represents a possible alternative approach for control -
ling corrosion in the segregated tanks with a substantial savings in cost. As
a result, Ccean City Research Corporation undertook a follow up |aboratory
study which continual investigating the feasibility of applying calcite-type
coatings to segregated ballast tanks. (57 p.)

BENEFI T ANALYSIS: LOW VALUE. This project was seen as having no interest or

practical value to 93% of those interviewed. Although considered “feasible”,
the area would need a “larger scale operation, and lots of noney” to succeed.

I e
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NSRP 0188

TITLE : M NERAL SLAG ABRASI VE SURVEY AND SPECI FI CATI ON
AUTHCR Ccean City Research Corporation, for Avondal e Shipyards, Inc
DATE: April 1984 COST: (Not avail able)

ABSTRACT: Because of potential silicosis problens, the U S. shipbuilding
industry has |argely abandoned the use of open-air sand blasting. The predom
inate abrasives now bing used for open-air blasting are mneral slags having
a low free silica content. Concerns about their continued availability as
wel | as batch-to-batch variations in quality pronpted the subject program
Hence, a study was prforned to catal og sources of mineral slag abrasives for
U.S. shipyards, and to d evelop a tentative material specification for mnera
slag abrasives consistent with the requirements of US. shipyards. (52 p.)

BENEFI T ANALYSIS: M XED VALUE. 1theinformation developed by this project has
been used in the devel opnent of an abrasive blast media specification and a
Nany ML Spec. Although several of those interviewed stated that their ship-
yard ‘had no choice in the matter’ due to cost considerations, nost agreed
that the project had produced information of “definite interest and use”. One
conmentor stated that he would be “recommending facilities as a result of this
study”. Wth only 25% of those interviewed citing practical application
val ue, however, the assigned benefit rating of mxed appears appropriate

I

NSRP 0191

TITLE . EVALUATI ON OF RUST COWPATI BLE PRI MERS FOR MARI NE APPLI CATI ONS
AUTHCR Renssel aer Polytechnic Institute, for Avondale Shipyards.

DATE : May 1984 COST: (Not avail able)

ABSTRAT : The principle objective of the program was to determne the state-

of-the-art of priners and/or coating systems which were designed to be applied
directly to a rusted surface, and to determne through |aboratory eval uations
if any of the materials perfornmed sufficiently well to be used in narine
applications. (56 p.)
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BENEFI T ANALYSIS: M XED VALUE. This project was a first cut at coating |ess-
than-perfect surfaces. This study brings attention to a new way of |ooking at
this problem Coatings are now available on the narket for these surfaces.
Al though 73% of those interviewed saw the project as holding no interest or
value to them and owners and custoners appear sonewhat reluctant to agree
with the findings, there seenms to be a potential. for cost savings embodied in
these findings that could become inportant in the parsinonious future.
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NSRP 0194

TITLE: SH PYARD DESIGN AND PLANNING FOR ZONE ORI ENTED PAI NTI NG SYSTEM
AUTHOR: |H Marine Technol ogy, for Avondale Shipyards, Inc

DATE : Jul'y 1984 COST:  $100, 000.

ABSTRAT : This paper describes the Zone Painting Method, a new concept in

ship construction which is based on the Product Work Breakdown Structure. The
essence of the Zone Painting Method is proper planning and scheduling, in
coordination with hull construction and outfitting. Desi gn and pl anni ng
structures, as related to zone painting, are presented. Departmental respon-
sibilities for those segnents of the shipyard organization which inpacts
painting are detaild. The paper then proceeds to delineate the planning
process according to the three phases of contract planning, system planning

and zone pl anni ng. These phases examine the painting process in ever-
increasing detail. (64 p.)

BENEFI T ANALYSIS: M XED VALUE. This document, essentially a trip report,
received mxed reviews fromthose interviewed. The larger commercial ship-
yards that are into Japanese technology transfer saw it as “good, and needed”.
The other people interviewed (53% saw it as useless. Wth 33%citing sone
kind of application of the information, however, even though indirectly or in
relatede d areas, a benefit value rating of mxed is appropriate
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NSRP 0204

TITLE: THE EFFECT OF EDGE PAEPARATI ON ON COATING LIFE -PHASE |1
AUTHOR: Franklin Research Center, for Avondale Shipyards, Inc.
DATE: February 1985 COST: (Not avail able)

ABSTRACT: This program evaluated the effect of edge preparation and applica-
tion method on the life of three commonly used narine paint systens. The
results are discussed and optimumradii are identified which result in edge
protection approaching that of the flat surface. (39 p.)

BENEFI T ANALYSIS: LOW VALUE. This project, related to NSRP 0171, provides
test results on how much bevel is needed on an edge before inproved perform
ance results are seen. 2/3 of those interviewed were either not interested,
or had read the report and intended no application of the findings. One
comentor stated that a magazine article was comng out as a result of this
project, but no other evidence of usage was revealed during the interviews.
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NSRP 0205

TITLE . WHOC ROETIN / P A R T I A L COATINGS VERSUS COVPLETE COATI NG
I N BALLAST TANKS-A PRQJECT UPDATE

AUTHR Associ ated Coating Consultants, for Avondale Shipyards, Inc.

DATE February 1985 COST:  $35, 700

ABSTRACT: This report docunents the results of three years ballast cycling of
test tanks with the follow ng protection systems: conpletely coated tanks with
hi gh performance coatings, partial coated tanks with cathodic protection
preconstruction primer with cathodic protection, and soft coatings with ca-
thodic protection. The preconstruction prinmer with zinc anodes in performng
shows promise of being an effective econonmi cal method of protection based on
the testing to date. (30 p.)

BENEFI T ANALYSIS: M XED VALUE. ThisiS a progress report on a previous study.
Al though only 20% of those interviewed indicated any application of the find-
ings, the nature of the research appears potentially valuable to |aboratory
peopl e and specification preparers. 73%had either no interest in or use for



the results. This kind of investigation, however, appears unique to the
industry, and therefore should be considerd carefully before being abandoned.

A B B B B

NSRP 0207

TITLE: DYNAM C CORROSI ON TESTING “COPPERLOCK" S 'Y S T E M
AUTHOR: Ccean City Research Corporation, for Avondale Shipyards, Inc
DATE . April 1985 COST:  $10, 000.

ABSTRACT: New coatings, such as *“Copperlock” are being devel oped to prevent
marine fouling. A study was conpleted to determine the rate at which Copper-
| ock coating would corrode in seawater flowing at 30 fps and to determine the
ef fect of Copperlock coating on the steel substrate exposed at faults in the
coating both with and w thout Copperlock short circuited to the steel sub-
strate, Test configuration and corrosion nmeasurenent techniques were dis-
cussed . Following a 63 day test period, it was concluded that Copperlock
coating, as applied and tested, will not accelerate corrosion of the steel
substrate provided there is no short circuit. At test conditions the coating
corrosion/erosion rate is approximately two roils per year. No significant
change in surface roughness appeared. (20 p.)

BENEFI T ANALYSIS: LOW VALUE.  Although 87% of those interviewed found this
project useless, the modest cost of this research nust be considered before
pronounci ng sentence. Laboratory personnel indicated some usage of these
results, which showed, quite surprisingly, that this process is effective over

WD . Cenerally, however, a |ow benefit value nust be assigned to this
proj ect.
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NSRP 0217

TITLE : ABRASI VE TESTI NG CABI NETS - A STATE OF THE ART STUDY
AUTHOR: WH Radut Associates, for Avondal e Shipyards
DATE: June 1985 COST:  $5, 400.

ABSTRACT: There is considerable work being done on devel oping specifications
or guidelines for abrasives. SSPP, ASTM NACE and others are involved in this
work.  Most of the physical testing and chemcal testing is standardi zed
ei ther by ASTM nethods or by using proprietary equipnent. There are sone
performance characteristics, however, which are inportant to the evaluation of
abrasive materials for which there are no standard tests. Exanples are cut-
ting rate, friability, and dust generation. Various investigators have con-
structed test chanbers or test cabinets to conduct such tests. It was decided
that an investigation was required into what existing equipment is available.
As a result, a study was made to investigate the current state of the art.
This docunent reports the results of that study. (60 p.)

BENEFI T ANALYSIS: LOW VALUE. This project received the |owest marks from
those interviewed. Virtually everyone had either no interest in test cabinets
or saw no application value in the results of the study. One said it was a
“waste of tine and noney for SP-3" to sponsor this project. I't appears,

however, that sone data fromthis study has been used by SSPC in devel oping a
bl ast media specification, and also that the results have offered cabinets
beyond the California design which was not available in sufficient nunbers to
fill the demand.

0 o L L T T a0 o o S T B o B

25



NSRP 0218

TITLE : EVALUATION OF THE EFFCI VENESS BI AST CLEANING METHODS
OF SURFACE PREPARATI ON

AUTHOR: Steel Structures Painting Council, for Avondal e Shipyards, Inc
DATE : June 1985 COST:  $33, 800.

ABSTRACT : Dry abrasive blasting, the nost efficient and econom cal technique
for preparing steel for painting, is frequently not feasible or permttal for
the follow ng reasons: contanmination of machinery or equipnent, damage of
adj acent intact paints, or visual dust pollution. The use of sand may present
a hazard from silical dust inhalation. Currently, the nost practical and
wi dely used alternatives to dry blasting are wet nethods of blast cleaning.

The use of water in conmbination with abrasives significantly reduces the
amount of dust produced and the range over which it is distributed. Wt
nmet hods of blast cleaning also reduce the visable pollution from abrasive dust
clouds , This report describes the results of field evaluations of severa

different types and manufacturers of equipment for wet blasting. The objec-
tive of this study are to (1) determne cleaning rates and effectiveness of
wet blast units, (2) determne safety, reliability, and practicability of wet
blast units, and (3) develop guidelines for use of wet blast equipnment for
cleaning various types of structural steel for repainting. (88 p.)

BENEFI T ANALYSIS: LOW VALUE. 2/3 of those interviewed considerd this project
either of no interest to them or of no practical application value. Appar-
ently this topic is an inportant one, but the equipment and procedures are not
yet user-friendly. One commentor said “we want to stay current in this area”.
Another termed the report “educational”, but of no practical use to him Only

one comrentor was able to cite a specific application, and that was on a
limted scale.
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NSRP 0227

TITLE: THE ECONOM CS OF SHI PYARD PAINTING, PHASE | (OF 3 PHASES)
AUTHR : Peterson Builders, Inc. , for Avondale Shipyards, Inc.
DATE : January 1986 COST:  $75, 000.

ABSTRACT: This report describes the first phase of a three year project; the
objective for the first year was to deal with the problem of identifying the
constituent parts of painting and surface preparation costs within the ship-
Yard. The painting operation is sonmewhat unique in that the end product of
the Paint Department is extrenely susceptible to danage by other trades and
resulting rework costs are generally high. Separate identity and tracking of
the cost drivers in the painting area are essential to resolve the problens
that are responsible for high painting costs. Phase | of this project has
established a detailed |abor reporting system for painting costs. (53 p.)

BENEFI T ANALYSIS: HI GH VALUE.  This project received high marks from 60% of
those interviewed, two of whom described the report as “easy to read and
understand”, and “containing extrenely valuable information”. One said that
the report had spawned a rework study at his shipyard that would save much
noney. Another said that it surely would have been inplenented at his ship-
yard but for the depressed nature of his workload whichh could not support it
financially. Wile others (409 found the information either of no interest
or of no practical application value, the enthusiasm of those supporting this
proj ect outwei ghed the negative attitude decisively, hence the high val ue
benefit rating. This project is known to be of especial value to the shipyard
where it was devel oped, as inportant changes in operational procedures have
taken place there as a direct result of these findings
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NSRP 0228

TITLE: MARI NE COATI NG PERFORMANCE - A SI X YEAR REPCRT
AUTHOR: Associated Coating Consultants, for Avondale Shipyards, Inc
DATE : Cct ober 1985 COST:  $79, 500.

ABSTRACT: The objective of this project was to continue a series of exterior
test performance studies which began in 1978 and 1980 as portions of other
projects. For the first time, shipyards have access to data which can be used
to evaluate the various generic coating systens presently on the market - to
predi ct annual coating performance. In addition, accelerated test nethods are
presented which can be used to screen candidate coating systens. (38 p.)

BENEFI T ANALYSIS : HI GH VALUE. This on-going research effort has resulted in
several articles in trade journals, including a 10-year report in the Journal
of Protective Coatings and Linings (Dec 1988). A laboratory representative
stated that the information generated by this project was “being used now in
maki ng recommendations for coatings usage’. Wile 80% of those interviewed -
principally shipyarders - saw this project as either of no interest or practi-
cal value to them this kind of basic research is mandatory for downstream and
| ong-term determ nations of coatings usage by those who nmake such judgnents.
The key to enhancing beneficial returns fromthis type of investigation wll
be timely and effective comunication of the findings to those who are in a
position to make use of them
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NSRP 0229

TITLE . PAINTING ON-BI QCK; THE ZONE PAINTI NG METHCD ADVANTAGE
AUTHCR Avondal e Shipyards, Inc
DATE : March 1986 COST: (Not avail abl e)

ABSTRACT: This report describes the planning and nethodol ogy of zone-oriented
pai nting based on the research of Japanese shipyards that have successfully
i npl enented the Zone Painting Method (ZPTM. A special focus in this report
is given to the “on-block” painting stage in ZFTM  Application of shop priner
and on-board painting are also treated with some detail, as they are connected
with on-block painting and are part of the zone-oriented painting process

(125 p.]



BENEFI T ANALYSIS: M XED VALUE.  This project joins two others (NSRP 0162 and
0194) as a trip report drawing mixed reviews. Those (33% who are actively
using the Japanese technology found that this information “fits”. Those (40%
who are not involved with it found the information of no value or interest.
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NSRP 0246

TI TLE: A SURVEY OF JAPANESE APPLI ED MAFUNECWI| NG~
AUTHOR: Avondal e Shipyards, Inc.

DARE : Novenber 1985 COST:  (Not avail abl e)

ABSTRACT: In July of 1982, an on-site inspection of Japanese shipbuilding
facilities was Perfornmed to study Japanese surface preparation and coatings
pl anning and production nethods. The study found that the Japanese have
devel oped a standard coating system designed to facilitate construction, and
that their approach to planning and construction does reduce cost. To test
the hypothesis of the adequacy of the Japanese shipyard techniques, a research
and devel opment project was formulated to survey the performance of Japanese
coated Ships (42 p.)

BENEFI T ANALYSIS: LOW VALUE. This project, which has resulted in at |east one
journal article, was considered “interesting”, “an excellent report”, but
“difficult to relate/apply to U S. shipyards”. One rather |engthy coment
seens to sumup the matter, and is offered here as another focus on this body
of information. “We blast off shop primer. They (the Japanese) leave it on
W use 3 ml| inorganic zinc and a topcoat. Qur coatings perform better than
their’s. They choose a paint system to enhance productivity, not overall
total performnce. They sell (their ships) cheaper, even though the paint
does not last as long (as ours). They do repairs at sea. \W repair nore
extensively but at a higher cost by blasting off (the existing coating) and
doing a good job. Their labor systemis different than ours (which explains
much of the difference in approach).” Wth no cited instance of application
for the information produced by this project, a benefit rating of low value is
assigned. However, staying current with this type of information would seem
to be essential for the U S. shipyard community, if for no other reason than
to place our operations and philosophy in proper context with the gl obal
mar ket pl ace.

I o L L T T L e e a
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NSRP 0248

TITLE : OVERCOATI NG OF I NORGANIC ZINC PRI MERS FOR UNDERWATER SERVI CE
FINAL REPORT
AUTHOR: Ccean City Research Corporation, for Avondal e Shipyards, Inc. , and

National Steel and Shipbuilding Conpany
DATE: July 1986 COST: (Not avail abl e)

ABSTRACT: A nmmjor portion of coating costs may be attributed to surface prepa-
ration. This study investigated the acceptability of overcoating inorganic
zinc primers in underwater service. O particular interest was the perform
ance of inorganic zinc pre-construction primers. If it can be denonstrated
that conventional topcoats are conmpatible with inorganic zinc pre-construction
primers in underwater service, the requirenent for renoving the primer by
abrasive blasting prior to coating of the underwater hull mght be elimnated
resulting in a substantial cost savings. (36 p.)

BENEFI T ANALYSIS: MXED VALUE. The nessage from this project, according to
one commentor, is “if you are going to do it, test it first”. \Mile generat-
ing considerable interest anong those interviewed, the project seems nore
targeted toward specification preparers that toward shipyards. Laboratory and
Navy headquarters involvement would appear necessary before application of the
findings, as specifications now generally prevent it. One comentor acknow -
edged that the report contained valuable information, but that “you need to
read the whole report”. The favorabl e enthusiasm of several interviewees for
this information, however, lifts the benefit rating for this project to mxed
val ue, even though no specific evidence of application was reported.

o o L L o T T L e S o

NSRP 0272

TITLE . PROTOTYPE M NERAL ABRASI VE  SHI PYARD OPERATI ON

AUTHRR : John W Peart, Consultant for National Steel and Shipbuilding Co.
DATE : March 1987 COST: (Not avail abl e)

ABSTRACT: Reclamation of spent mineral abrasives is a new concept for ship-
yards. There is considerable value retained in spent abrasives, particularly
with today's escalating procurenment and disposal costs. The cost effective-
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ness of reclaimng abrasives in sone operations is further enhanced in the
jurisdictions where the spent material is classified as hazardous waste. The
reclaimpotential of abrasives is discussed in this report, along with a
qual ity conparison for reclainmed vs. virgin abrasive. The prototype reclaimer
in operation at Bethlehem Steel Corporation is described and operationa

costs and payoff, as well as a review of design criteria, are discussed.

(89 p.)

BENEFI T ANALYSIS: M XED VALUE. This project is of particular interest to the
| arger shipyards using mneral abrasives of sufficient volume to support the
effort. There was a suggestion fromone commentor that the Navy may be inter-
ested in applying this technique to operations in the Naval Shipyard area.
The currently |ow workloads in nmost of the conmercial shipyards, however
precludes its application, hence the mxed benefit value rating assigned. It
is interesting to note here that this concept has been found val uable for
reclaimer efforts relating to work on highway bridges

O A A S S A

NSRP 0275

TITLE: WORK PLANNING FOR  SHI PYARD SURFACE PREPARATI ON AND COATI NG -
A TRAI NI NG MANUAL

AUTHOR: DDL OMNI  Engineering Ltd

DATE: January 1987 COST:  $75, 000.

ABSTRACT: This report is the result of an industry survey and two workshops
pertaining to work planning of surface preparation and coating activities
within a shipyard environnent. The purpose of the manual is to inprove work
pl anning by providing training nmaterial directed prinmarily at those personnel
involved in the near-term planning, scheduling, and directing of SP&C opera-
tions. It provides: (1) the nmeans to use the material for instructiona
purposes, and (2) work planning factors that will be of value to other |evels
of work planners within a shipyard. (498 p.)

BENEFI T ANALYSIS: HI GH VALUE. This project has not as yet produced any val ue
for the shipyard industry. The Naval Shipyards have not been active in con-
sidering this information, and the commercial shipyards have not had suffi-
cient workload to justify its use. Based on the response to the training
provi ded by NSRP 0097, however, it appears that this project is on the right
track and will provide valuable benefits to the industry.
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The follow ng projects are on-going, and are identified by their project
nunber (SPC panel sponsor - fiscal year - serial nunber).

L

Project 3-84-1

TITLE STANDARD CERTI FI CATION AND TESTING OF WELD THROUGH PRI MERS
AUTHRR Pennsyl vani a Shipbuilding (nost recently)
DATE: Current COST: (Not avail abl e)

COMMENTARY: This project will try to get the paint/coating interests and the
welding interests aligned on the rotter of weld through priners. No standards
exist in this area at the moment, and the two sides appear at odds in nost
| ocations. However, those interviewed were generally anxious for this study,
as the potential exists for this technique to make a valuable contribution to
the capability of the industry.

T o B SR S S S o

PRQJIECT 3-84-2

TITLE : EFFECTS OF CONTAM NANTS ON TANK COATI NG PERFORMANCE
AUTHRR : Dr. Cerald Soltz, GCS Corrosion Consultants

DATE: Nearly conpleted COST:  $73, 100.

COMMENTARY:  This project will produce basic research data that will “wnd up
as a specification eventually”, according to one comentor. The general
consensus gained from those interviewed was that although they foresaw little
or no direct application in their ow area, that this kind of project was
needed to produce a data base of information for future consideration. This
effort is essentially conplete, wth only publication of the final report
remaining. It was felt that acceptance of the findings will depend in large
measure on the effectiveness with which the findings are presented in the
final report.
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PRQJIECT 3-84-3

TITLE: THE COST EFFECTI VENESS OF WRE SPRAYED AWNUM
AUTHOR: Puget Sound Naval Shipyard
DATE: Just begi nni ng COST:  $75, 000.

COWENTARY: This project is just starting. The technique should provide an
i nportant Payback particularly in mlitary applications. There was consider-

able interest in this project, with three conmentors (other than the author)
interested in doing the project thenselves. This area scans to be a popul ar
one, and worthy of investigation.

+++++++++++H++H AR AR R

PRQJECT 3-84-4

TITLE : AUTOVATED PAINTING OF PIPE PIECES, HANGERS, AND OTHER SMALL PARTS:
FEASI BI LI TY STUDY

AUTHOR: National Steel and Shipbuilding Conpany

DATE : Current COST:  $97, 000.

COMMENTARY:  The title of this project may be a bit msleading, as this study
is concerned nore with automated facilities for painting than with application
of the coating itself. There is general interest in the subject, however,

with several of those interviewed anxious to see the final report.

L a

33



PRQJIECT 3-85-1

TITLE: CALCTTE- TYPE COATINGS FOR CONTROLLING CORRCSION I N SEGREGATED
SEAWATER BALLAST TANKS

AUTHOR: Janmes A Ellor, Ccean City Research Corporation

DATE: Nearly conpleted COST:  $49, 500.

COWENTARY: This project explores a subject treated several times in the past
10 years. Most of those interviewed had little or no interest in it, except
for the laboratory people. The final report on this project is currently
bei ng prepard.

I o L L T T L e L o o o L B B B S

PRQJECT 3-85-3

TI TLE: ESTI MATI NG SURFACE PREPARATI ON AND COATI NGS BI DS
AUTHOR: Peterson Builders, Inc

DATE: current COST:  $78, 500.

COWENTARY:  This project is Phase Il of an earlier project (NSRP 0227) which
was wel | received by the shipyard comunity. The general consensus anong
those interviewed was that this report would be interesting and useful. The
project has been conpleted except for the final report, which should be pub-
lished in the near future.

o o L L o T T L e S o
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MANAGEMENT OF SPC PANEL SP-3 ACTI VI TI ES
- DETAILED DI SCUSSI ON OF FI NDI NGS

This section describes the opinion of those interviewed relative to the
adm ni stration of sp-3 panel neetings, including such things as the use of
pre-pl anned agenda, the actual format for a meeting, who should attend, how
often a neeting should be held and under what circunmstances (such as during
the same time frame as the neeting of another Panel, or a Synposium where
pssible ), what matters shoul d/ shoul d not be discussed, how neeting mnutes
shoul d be handl ed, and simlar considerations that bear on the nechanics of
the panel neeting itself. It also describes the thoughts of those interviewed
on how the NSRP can be of nobre assistance to them what projects should be
prosecuted, and in general what nessage they would |ike to have transmitted
back to Panel sp-3.

The discussions that produced these opinions were nost gratif ying, as
W t hout exception each person interviewed was open, serious, and anxious to
make known his/her position on the matter at hand. These individuals are the
core of Panel SP-3 as we know it today, and so their feelings are surely
important to the progressive and favorable future of the Panel

The responses are summarized under the headings of each question, fol-
lowing the order and |anguage of the worksheet, Appendix B, used during the
interviews.

HOW OFTEN DO YQU ATTEND?

60% attend regularly. 25%attend once a year. The rest were regular attend-
ees, but now are unable to attend due to financial constraints. One of the
|atter category stated that the cost for attendance at a distant |ocation was
about $2,000. per person (airfare, overnight, focal, etc. ) . He would be able
to attend only local neetings, and those were few and far between. It Was
al so nentioned that attendance may depend on having an active project to
report on at the meeting; wthout such an inpetus, attendance would be “diffi-
cult” . In the present austere atmosphere, projects are not plentiful, which
suggests that there may be a growing problem with attendance in the future.

(Note: A table showi ng attendance at Panel meetings over the past severa
years begins on page 45).



DO SHOULD OTHERS IN YOUR CORGANI ZATI ON ATTEND?

17% answered this question with a NO and felt that others need not attend
However, the vast mmjority felt otherwise. Suggested for attendees were the
fol | owi ng:

Pai nt  Superi nt endent Pai nt Forenan

Bl ast Superi nt endent Bl ast Foreman

Safety people Environmental people

Contracts people Energy representative
Qutfitting Superintendent Vice President of QOperations
Qual ity Assurance people Paint Shop Head

Production Manager (once a year) Planning and Estimting people

Their boss, and his boss.

An interesting feature of this lineup of potential attendees is the
enphasi s on shi pyard managenent and hands-on people, a thene that will carry
though several of the responses to other questions bel ow.

ARE THE MEETINGS  OF VALUE TO You?

92% said YES. only one comentor noted otherw se, and he felt that the neet-
ings were too restricted to what is on the agenda. Al of those interviewed
val ued the personal contacts with their peers, and, as one put it, the neeting
is “an excellent forumfor the SP&C area”. Several noted the value of the
“social” periods aside fromthe formal neeting itself, such as lunch and
dinner, where inportant contacts and associations can be made and nurtured
into lasting relationships.

HOW CAN THE MEETI NGS BE | MPROVED?
- | NCREASE/ DECREASE THE NUMBER OF MEEI NG DAYS?

The present pattern is for a nmeeting of 1-1/2 days duration, which was favored
by 60% of those interviewed. There were 3 votes for 2-days, and 1 vote each
for I-day and 3-days. On the frequency of meetings, the present pattern is
for 3 nmeetings a year at varying locations. Mst felt that this was good,
with only 1 vote for nore frequent and 1 vote for less frequent. Several felt
that nore frequent neetings mght make a nearby meeting location nore likely
for sone, but mght force a further drop in attendance for others. 't ap-
pears, then, that the present practice of holding a 1-1/2 day neeting 3 tine a
year at varying locations should be continued.



— CONTINUE/CHANGE MEETING FORMAT?

75% felt that the present format (under Jim Ruecker, NASSCO is “excellent”
and should be continued. Comments for inprovenent were

(fiip-i - Address environmental issues regularly;” }

2 - Arrange nore special presentations on inportant topics

3 - Avoid letting admnistrative rotters domnate the neeting
4 - Avoid lengthy presentations on itens of narrow interest.
— CONTINUE/CHANGE CONTENT OF MEETING?

Here the nessage from the commentors was twofold: (1] let up on project re-
porting, unless it is absolutely necessary or requested by the panel because
of some real concern with the project or its performance; and (2) apply nore
focus on practical applications and the ability of the shipyards to produce.
Qtherwi se, the present content should be continued.

-BROADEN RESTRI G WHO CAN ATTEND?

The domi nant point expressed on this question was that SH PYARD people are
needed at the meetings, especially those fromthe Naval Shipyards. There
should be nore Forenen, hands-on people, “doers”, which will help to preserve
the shipbuilder focus that the Panel needs. One commentor, in pronoting the
shipyarder focus, expressed concern for |ong absences of any one shipyard
participant, which mght weaken the “teanf idea. He also felt that the input
and know edge of vendors was necessary and val uable, but that their sometimes
aggressi ve sal esmanship coupled with their apparent financial freedomto
attend regularly mght produce an undesirable bias or even disruption to Panel
di scussions and activities. A simlar concern was expressed in regard to
academ cs and research people, whose input mght jeopardize or dilute the
shipyard focus. There was a call for abrasive suppliers and snmall tool spe-
cialists, along with “experts fromother industries” who mght share their
know edge or practical experiences on matters of nutual interest. Overall,
however, the desire was for increasing the participation of shipyard “applica-
tion people” to help preserve the Panel focus on shipyard matters.
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-WHAT SHOULD BE ADDED TO THE AGENDA?
The itens suggested for addition to the agenda were as follows:

1 - Coatings requirenents for fresh water service

2 - VOC/EPA matters, regularly for the foreseeable future,
such as a continuing update on the California coatings rule.

e

3- Mre details on the application of existing technology.

4 - Progress of the entire shipbuilding industry (not just SP&C)
which mght come from reports by selected industry representatives.

5- A problemsolving pericod, where questions and answers can be
di scussed freely fromthe floor.

If a question cannot be answered at that neeting, it can be
readdressed at the next neeting.

If it cannot be answered then, it can be made into a project
for investigation and resol ution.

6 - Information on small tools availability.

-WHAT SHOULD BE DROPPED FROM THE AGENDA?
There were two distinct itens in this category. One is the long tortuous
presentation on any matter that commands a narrow band of interest. The other

is “groping for project status reports”. Qtherw se, those interviewed were
quite satisfied that the present agenda content needs little “culling”.

('-EHCIJLD VEETINGS BE HELD IN COWUNCTION  WTH OTHER  CRGANI ZATI O\S?_2

The message here was “occasionallx, but not to interfere with tours or other
extras”. It appears fromthe comments received, however, that any doubling up

must consider the conpatibility of the two activities, and not just their
existence during the same tinme frane. That is, there may be little incentive
to attend both just because they are there, but rather a need for interest or
invol vement in both to pronpt double attendance. Further, even partial at-
tendance at one should not preclude full attendance at the other, so that
there is no forced dilution of participation in either. Aso, the genera
opi nion was that once a year is often enough for a joint or double meeting.
There was considerable interest, however, in trying joint or double Panel
meetings, particularly where one may be able to assist the other. A case jn
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point mght be the use of Panel SP-8 to assist in the practical application of
t echnol ogy devel oped by SP-3.

-ARE MEEING O VALUE TO You?

2/ 3 of those interviewed found the present mnutes (taken, prepared and issued
by Ji m Ruecker, NASSCO) as entirely satisfactory. The use of a tape recorder
(by Ruecker) to capture information was seen as effective, and not inhibiting
to the attendees. There were three votes for less detail (“a smaller package
is nore attractive"), one request for an executive summary of the m nutes, and
one vote for nore timely issuance. Qtherw se, the sentiment expressed for the
present practice was clearly conplinentary.

HOW CAN THE NSRP BE OF MORE ASSI STANCE TO YOUR SHI PYARD?
The following conments were gathered in response to this question

1 - & have regressed due to the economic situation. Operating in the
survival node does not support exchanging information with conpetitors. W
need to keep the avenues of conmunication open and active. The NSRP can help
here

2 - Panel reports and products should be nade usable as is, and not
require us to translate and rewite them before sending themalong to shipyard
shop and application people.

3- W need nore information on activities and projects of other Panels.
A pericdic gewsletter would be good.

]

W should have nore joint Panel neetings, and they should be fre-

5- W should get all Panels together, and help each other wth devel op-
nments and application. A round-robin arrangenent mght be effective

6 - We should have fewer managers. W need to cross-pollenate our
(exi sting) managers and then rotate them The NSRP shoul d address this idea.

7 - W need nore enphasis on the application of our know edge. V¢
suffer in putting our ideas and capabilities into effect. W need to MAKE it
wor k.



8- W need a generic conpilation of the facilities and equi pment neces-

sary in a shipyard, particularly in regard to the EPA aspects of the work. It
shoul d be in a condensed format, and shoul d include an update of the current
laws and requirenents in plain english.

9 - W need the senior nenbers of the NSRP to make regular and frequent
personal contacts with the senior menbers of the shipyard comunity to strong-
|y encourage their participative support of the NSRP. They need to “get with
it”. We are seriously lacking senior |level concern and support.

VWHAT PRIECTS WOULD YQU LIKE TO SEE CARRED QUT?

The “shopping list” of projects accrued during the interviews is as follows:

1- W need to study where the paint (SP& ) industry is going. For
exanple, will open-air blasting be allowed in 5 years? W need to predict our
future needs NON or else we will not be able to acquire (the equi pnent and

facilities) in time to satisfy our needs, and will be faced with a serious
i mpact

2-The incorporation of corrosion control into ML specs and contract
dr awi ngs.

3 - Devel opment of WC paints, and measurenent of their performance.

VOC paints are (currently) expensive (material cost) because of proprietary
devel opnent cost recovery.

4 - SP-3 should work closely with SP-8 for application of ideas and
techniques. N ]

5- Milti-layering of coatings, such as anti-fouling to epoxy. W need
better and nore flexible coatings. W cannot do epoxy except 5 nmonths of the
year (a northern shipyard).

6- The effect of grit contam nation on coatings.
7- Git recycling - this one did begin, but needs to be carried out.

9 - How to feather-in flame spray. This project mght be voluntary,
that is, no government funding. We might have contributions from participants
and get our noney that way.
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9 - Rudder coatings are a problemon (Navy) surface ships. Wuld |ike
information on what commercial shipyards have done on their own in this area

10 - W need coatings for cargo holds. The material carried in tanks
and holds is causing corrosion problens.

11 - The use of acids and pretreatments of alumnum This will be the
future way to go

Do YOU HAVE ON- (GO NE SP&C PRQIECTS?

This question was intended to explore the general atnosphere surrounding the
performance of projects, rather that to assenble a list of existing projects
(which we already know about). ne point came up several times, and that was
the unavailability of resources for commttal to doing a project at the
present tine because of the depressd nature of the industry and the corre-
sponding lack of senior level support for extra activities. As one commrentor
put it “the marketplace does not support vol unteering right now'. In this
regard, another commentor suggested that although a project mght be too much
for one shipyard to handle right now, the effort mght be shared by two or
nmore shipyards, spreading out the work and getting more people involved in it.
This question also evoked information on two on-going areas of effort that
m ght be of some interest to SP-3:

1 - A grit recovery investigation, where grit is reclained and
examned on return.  This project currently involves several grit conpanies
along with the sponsoring shipyard.

2 - Recent research on touchup, which may be of potential value to
all shipyards, including the Naval Shipyards

WHAT WOULD YQU LIKE TO SEE | NVESTI GATED (PROBLEM AREAS) ?

Anot her “shopping list” question, the follow ng areas were suggested for
future consideration:

1 - Environnental controls (humdity) for painting, particularly for
wat er - based paints being pronoted by the Navy,

2 - closed-cycle exterior blast system Different conpanies are working
on it. W need to draw this area to a conclusion, as it wll save nuch noney
for exterior hull blasting
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3 - Water-based paints for underwater hulls.
4 - Application of plastic blast nedia (ala H Il AFB efforts).

5- Training. Training. Training. The training course for supervisors
never reached a conclusion. W also need a 2-day course with a manual on what
needs to be done to establish a paint programat a facility.

6 - The quality of our proposals needs to inprove, as it my reflect the
ultimte outcone of the project itself. W need to upgrade the quality of the
effort all around.

7 - There has been little planning for SP&C efforts. W are “tail-end

Charlie”. W need attention to planning and schedulting matters so that we can
better control the SP&C processes.

8 - Top managenent needs to become aware of our (sp&c) needs. Reading
the Executive Sumuary of reports is not enough

9 - W need better information of which (NSRP) reports have been dis-

tributed to whom and when. The distribution profile has been lunpy in the
past .

10 - Custoners are asking for exotic coatings and features, which are
| ess conpatible with OSH EPA requirenents. Sinpler requirements from custom
ers would allow the shipbuilder to nmore often neet OSH EPA requirenents

11 - Water-based paints cannot be used at 15 degrees F. \& need coat-

ings that will last for a reasonable Lime, like 3 years, and not ruin the
envi ronnent .

12 - W need to study blast/paint air quality requirenents for water and
oi | contam nation.

13 - W need a suitable alternative to the “nonkey face” blast hood.

14-Facility needs are pronoted by production, who needs to understand
what the future holds. These needs push up fromthe bottom The vprocess is
frustrated by the inability of production people to understand and eval uate
the conplicated |egal |anguage of environnmental requirenents. There is a
_ communi cations Problem here. This includes hazardous waste generation,
handl ing, storage, and disposal.
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WHAT MESSACGE WOULD YQU LI KE TRANSM TTED TO PANEL SP-3?

Here was an opportunity for those interviewed to express their thoughts on any
matter they w shed. All of their coments are presented below, as nearly
verbatum as could be captured

1 - SP-3 has been beneficial over the years. Attendees all |earn sone-
thing, and not necessarily the sane thing. It is useful. Keep it going. It
is a link between shipyards, suppliers, etc. Nobody is isolated

2 - Hope for a viable shipbuilding programin the USA so we can utilize
the information and the capability we have in hand

3 - Keep going.

4 - \W need Navy involvenment in Panel activities. The right person
shoul d be here, not the bottomof the |adder. Also, (the Chairman) organizes
the Panel and keeps it on course, but the people run the Panel, and wl|
di scuss what they want to discuss

5 - Keep charging. Look for ways to revitalize the U S. industrial
base. W need better trades, bartering, swapping businesses, enployees. It
will open up eventually.

6 - My concerted opinion after several years of involvenent is that SP-3
shoul d continue. The SP&C area woul d suffer w thout SP-3 input, focus,

project prosecution, etc. Every industry has a focus and a forum  For SP&C
this is SP-3.

7 - W have plenty of theory. Let's go do application. Let’'s produce.

8 - W need nore agreenent fromthe Navy to do a project, and agreenent
to follow the results when they are beneficial

9 - Sales people should understand that SP-3 is not a sales neeting. It

is a place for technical representatives and information exchange, not sal es-

manship. W know they sell, and we will call them anyway. They do not need
to “court” us.

10 - Naval Shipyards shoul d sponsor mneetings

11 - Information exchange at neetings is valuable and shoul d be contin-
ued .
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12 - A Panel neeting may becone “loaded” in the production direction, or
technical direction, or paint supplier direction, or academc direction, etc

This is dangerous if it is the day of the great vote on which projects will be
on top of the priority list. W need a stable, shipbuilder-oriented group to

do the prioritizing, not a catch-as-catch-can effort at the Panel neeting.

13 - Seni or managenent needs to understand what it is costing not to

be participating. The NSRP needs a kingpin who will take a strong, aggressive
post ure.

14 - W should plot attendance (at SP-3 neetings) to see who i s present
and supporting, especially in the absence of an on-going project.

In response to item 14 above, available information on attendees has been
plotted bel ow (pages 45 and 46).
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The follow ng have attended three or nore of the SP-3 Panel

during the past 5 years:

Meeting Date:

Arinc Research carp----- ------
Bath Iron Wrks Corp. ----------
Bechtel National, Inc. ---- ------

Bet hl ehem steel Corp. , sparrows Point
Chesapeake Specialty Products - - - - - -
David Tayl or Research Center - Annapolis -
Desco Manufacturing coo---
Devoe coatings
Exxon co., International -- -------
Federal H ghway Adm nistration - - - - - -
&CS Corrosion Consultants - - - - - - - -
CGeneral Dynamics, Electric Boat Div. - - -
Ingall's Shipbuilding Div. - - - - - - - - -
| norganic Coating
International Paint, Inc. - - - - - - - -
KTA- TATUR, Inc. ----------------------
L. Birnbaum Inc.--------
Maritime Admnistration - - - - - - - - -
National Steel and Shipbuilding Corp.

Newport News Shipbtilding-------------
NSY Philadelphia--------------------
NSY Puget Sound
Ccean City Research Carp----------
Pennsyl vani a Shi pbui | di ng Corp. - - -
Peterson Builders, Inc. - - - - - - - - - -
Pro-Line Paints
Reed Minerals =--------------
R-P-M and Assoc. ,lnc---
Steel Structures Painting Council - - - -
S. G Pinney& Assoc., Inc ---------
Todd Pacific, L.A Div. - - - - - - - - - -
Val spar CO. ------------------------
W H Radut AssoC -----------------

Key: F = Oren Funkhouser
P = John Peart
S =Mke Sfirri
z = Ben Fultz
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The following have attended - _or less of the SP-3 Panel Meetings held during
the past 5 years:

Meeting Date:

-~ FEB 1989
-~ OCT 1988
-- FEB 1988

-- NOV 1987

»dl-~ JUN 1987
-~ FEB 1987

-~-OCT 1986
--JUL 1986
--OCT 1985

-~ MAY 1988
--FEB 1984

Amega Engineering = = = = == = = = = = =
Aneron Marine Coatings ---- ------
Am Hot-Dip Galvanizers Assoc. - - - -
Atlantic Drydock Carp----------- X
Avondal e Shipyards, Inc. - - - - - - - - - X P
Bay Area Air Quality Control------- X
Bay Shipbuilding Carp ----------- X X
Cont i nent al Marine ------------ X
Continental Maritine of SSF. - - - - - - - X
Contracts Consultants and Assoc. - - - - - X
D P & L ----------------- X
David Tayl or Research Center - Bethesda -
DDL OmMi-------------------

DK - BLOK, Inc.---------------- X
Dow <corning---------- XX
Florida Institute of Technol ogy X
FMC corp-------------

P4

>4

P |4
>4

T
@
=
@
E
5
5
?
=

Institute of Applied Technol ogy
Institute of Gas Technology - - X
J. G Si--mee e XX
Kleen Blast ---------- X
Lee Engineering -------- X
M& T Chemcal Inc.-------- X
Marine Services Agency, Inc. - - X
Marinette Marine Corp. - - - - - X
Metal lic Ceramic Coatings, Inc. - X
Mam Marine Research - - - - - X
Nautical Coatings, Inc. - - - - - X

£
<
(0))
)
D
¢
e

Nor Shi pCo---------------- X
NSY Mare Island --------
NSY Norfolk ----------
NSY Portsmouth --------- X X
Cccidental Chemcal - - - - - - X
Rocky Mountain Energy Co. - - - - X
SF AQMD ------------ X !
Shi pbui I ding Consul tants, Inc. - - - - - - X
Sigma Coatings =------- ------- X X
Smith, Bucklin & Assoc---- ------- X
Smth Eastern Corps ------------ XX
Stan-Bl ast Abrasives - - - - - - - - - - - X
U S. Department of Labor - OSHA - - - - - XX
Wlliam O Sullivan & Assoc. - - - - - - - - XX

i} ot
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CONCLUSI ONS FROM THE  FI NDI NGS
- THOSE ASSOCI ATED W TH PRQIECTS

The projects yielding the nost benefit value are seen in tw genera
categories:

1. - Those projects with practical application potential; e.g.
training, tools handbook, planning handbook, SP&C cost-driver determ nations

2. - Those projects providing basic data, not available elsewhere,
and needed to support the generation or revision of specifications and stand-
ards; e.g., data on coating performance

The projects yielding the | east benefit value are those of narrow inter-
est in the SP& comunity, and those with no (or little) application poten-
tial; e.g., copper-nickel hull sheathing, calcite coatings for corrosion
control

- THOSE ASSOCI ATED W TH PANEL MEETING ADM NI STRATI ON

The present administration of Panel meetings (under Ji mRuecker, NASSCO)
is quite satisfactory. Several points are pertinent

1. - Meetings of 1-1/2 days duration, three tines a year, at
varying locations, are favored (present practice).

2. - A neeting in conjunction with another SPC Panel, technical
group (e.g. , ASTM F-25) , or technical synmpoum would be desirable, but only
about once a year.

3* - The present format, ninutes, and neeting content (variety)
shoul d be conti nual

4. - There is a need to increase the nunber of shipyard people who
attend meetings and participate in Panel matters.

5. - Overall the Panel needs to naintain a shipyard focus on
projects, discussions, and activities.

6. - There are several subjects that need to be discussed at Panel

meetings, and several areas of concern or interest that may support the gener-
ation of projects in the near future (see pages 38 through 44).
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RECOMMENDATIONS FROM THE CONCLUSIONS
- THOSE PERTAINING TO PANEL PRQIECTS

The nmenbers of Panel SP-3 who generate, vote on, or otherw se influence
the projects to be sponsored by the Panel, should carefully consider what po-
tential benefits a project may logically be expected to yield. A project wth
the greatest |ikelihood of satisfying a practical application need in the
shipyard community should receive the highest consideration. A project that
wi Il provide basic data needed to support the generation or nodification of
specifications or standards, which data is not available elsewhere, should
al so receive the highest consideration.

A project with limted or no shipyard application potential, or de-
signed to explore an area of narrow SP&C interest, should be weighed careful ly
before being supported, especially if other projects of higher potential value
to the shipyard comunity are available for consideration.

- THOSE PERTAI NI NG TO PANEL MEETI NG ADM NI STRATI ON

The present practices for Panel neetings should be continued, with only
m nor changes.

Efforts should be made toattract nore shipyard people to attend neet-
ings and participate in Panel activities.

The Panel nembers should carefully preserve and pronote a shipyard focus
on Panel matters

Several suggestions for projects_and for discussion at Panel neetings,
shoul d receive pronpt consideration (see pages 38 through 44).

GENERAL

Senior Government Administrators of the NSRP, the Chairnman of the Ship
production Commttee, and all nenbers of the Executive Control Board should

aggresively encourage the participation of senior shipyard managers in NSRP
activities and in application of research results.



APPENDI X A

Project Benefit Analysis

Questionnaire / SP-3 Projects Listing



Note: Shipyard identity wll

General Information

Shipyard Nanme and Location

PRQJECT BENEFI T ANALYSI S

for SNAME SPC Panel

QUESTI ONNAI RE

SP-3

Dat e

Shi pyard Coded I dent

not be revealed in the published report.

Main Person Contacted

Position/Title

Addr ess

Phone Number ( )

Shipyard Size (#)

Ship Types

Production Wrkers (#)

New Construction (Y/'N) Repair (YN Union (Y/'N)
Current Wrkload Size
Ot her Persons Contacted
1 Appendi x A



1-

2-

3-

4-

T
> w

0-
7-
2-

3-
5-

3-
5-

A
A
A

A

A
A
B

C
B

H
G

SP-3 PRQIECTS LI STING

KEY
| nproved Fabrication primer
for Protection of Steel
1973 NSRP 0032

Prefailure Eval uati on Techni ques
for COating Systens
1974 NSRP 0033

Aut omat ed Painting of
Structural Steel Shapes
1974 NSRP 0034

Devel opmmt of Non-Pol | uting
Sol vent-Free Liquid Resin
Coating Systens for Ships
1975 NSRP 0045

Catal Oy of Existing Small Tools
for Surface Preparation and
Support Equi pment for Blasters
and Painters

1977 NSRP 0064

(Note: Being redone)

Practical Shipbuilding Standards
for Surface Preparation and
Coat i ngs

1979 NSRP 0091 Task 3-76-3

Marine Coating Performance for
Different Ship Areas
1979 NSRP 0092 Task 3-76-4

Training Courses for Blasters
and Painters

1979 NSRP 0097 Task 3-77-1
(See also 3-H

Training Course for Blasters
and Painters (Revision to
1979 Project)

1984 NSRP 0097 Task 3-83-2
(See also 3-C

to
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3-L Work Planning for Shipyard
5-J Surface Preparation and
Coating Training
1987 NSRP 0275 Task 3-81-1

5-C Oeaning of Steel Assenblies
and Shi pboard Touch-Up Using
Ctric Acid
1980 NSRP 0105 Task 3-77-2

3-D Shipyard Marking Methods
5-D 1980 NSRP 0114 Task 3-76-2

4-B Copper-N ckel Hull Sheathing
st udy
1980 NSRP 0119

2-C Determnation of Volume Solids
3-E of Paints and Coatings by
Accurate Dry Fil m Thickness
Measur enent s
1981 NSRP 0127

4-C The Feasibility of Calcite
Deposition in Ballast Tanks
as a Method of Corrosion
Contr ol
1981 NSRP 0129
(Note: This was Phase |1
Phase Il will not be done)

6-B Procedural Handbook Surface
7-B Preparation and Coating of
Tanks and C osed Areas
1981 NSRP 0130 Task 3-75-1

2-D Eval uation of Near Solventless
Coatings for Marine Use
1981 NSRP 0132 Task 3-77-4

2-E Evaluation of Water Borne
Coatings for Marine Use
1981 NSRP 0134 Task 3-77-3

5-E Survey of Existing and
Prom sing New Methods of
Surface Preparation
1982 NSRP 0155

8-A Surface Texture (Profile)
Measur enent
1982 NSRP 0156
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-F Cathodic Protection/Partial
Coatings Versus Conplete
Coatings in Tanks
1982 NSRP 0158 Task 3-77-6

-F A Descriptive Overview of

-F Japanese Shipbuil ding Surface
Preparation and Coating Methods
1982 NSRP 0162

-B The Effects of Edge Preparation
Standard Phase | and Il
1983 NSRP 0171 Task 3-81-3

-C Surface Preparation:
A Conparative Analysis of
Exi sting Stadards;
A Proposed Marine Standard
1983 NSRP 0176

-G Zone Painting Method
1983 NSRP 0177 Task 3-81-2

-1 An Investigation of Possible
Ways to Enhance Title
Deposition of Calcite-Type
coatings
1984 NSRP 0187 Task 3-82-1

-D Mneral Slag Abrasive Survey
and Specification
1984 NSRP 0188 Task 3-79-3

-B Eval uation of Rust Conpatible
Primers for Marine Application
1984 NSRP 0191

-J Shipyard Design and Pl anni ng
for a Zone Oriented Painting
system
1984 NSRP 0194 Task 3-81-2

-G The Effect of Edge Preparation
on Coating Life - Phase Il
1985 NSRP 0204

-H Cathodic Protection/Partial
Coating Versus Conplete
Coating in Ballast Tanks -
A Project Update
1985 NSRP 0205 Task 3-SP-2
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Dynam ¢ Corrosion Testing
“Copper | ock” Coating System
1985 NSRP 0207 Task 3-SP-5

Abrasive Testing Cabinets -
A State of the Art Study
1985 NSRP 0217 Task 3-SP-6

Eval uation of the Effectiveness
of Wet Blast O eaning Methods
of Surface Preparation

1985 NSRP 0218 Task 3-SP-4

The Econonics of Shipyard
Pai nting
NSRP 0227

Marine Coating Perfornmance -
A Six Year Report
1985 NSRP 0228

Pai nting On-Block; The Zone
Painting Method Advantage
1986 NSRP 0229

A Survey of Japanese Shipyard
Applied Marine Coatings

Per f or mance

1985 NSRP 0246

Overcoating of Inorganic Zinc
Primers for Underwater Service
1986 NSRP 0248 Task 3-82-2

Prototype Mneral Abrasive
Recl ai mer; Shipyard Operation
NSRP 0272

Wat erborne Coatings for Marine
Coat i ngs
(Note: Dropped) Task 3-S2-3

Standard Certification and

Testing of \Weld Through Priners
Task 3-84-1

(Note: On-going project -

Penn Shi p)

Ef fects of Contaninants on
Tank Coating Performance

Task 3-84-2
(Note: Jerry Soltz ‘blisters”)
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3-M

4-

2-

g TN

g1
O

E

F

M

The Cost Effectiveness of
Wre Sprayed Al um num
Task 3-84-3

(Note: Contracting in progress -

Puget Sound NSY - Start 1989)

Aut omat ed Painting of Pipe

Pi eces, Hangers and O her

Smal | Parts: Feasibility Study
Task 3-84-4

Cal cite-Type Coatings for
Controlling Corrosion in
Segregated Seawater Ball ast
Tanks

Task 3-85-1
(Note: Report being prepared -
Jim Ellor)

Estimting SP&C Bids

Task 3-85-3
(Note: Phase Il will finish
soon - PBI)

Degree of Coating Cure Effect
on Perfornance

Task 3-85-4
(Note: Dropped - Not funded)

PRI MER - | MPROVED

- COATING - EVALUATI ON

PAINTI NG - METHCD | MPROVEMENT

- COATING - | MPROVED

- SURFACE PREPARATION - METHOD | MPROVEMENT

- SURFACE PREPARATION - EVALUATI ON

PAINTI NG - STANDARD
SURFACE PREPARATI ON - STANDARD
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Rating Description

No interest / know edge

Interested; will gather information

Have information; considering it

Have studied infontion; no application intended
Information |ooks useful; application planned
Applied once; no further application seen

Have applied on linmted scale; may apply again
Have applied substantially; technique useful
Constant application on-going; technique valuable
Need nore information; w der application

POSSI BLE RATI NG SYSTEM FOR STUDY PARTI CULARS
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APPINDI X B

Questionnaire / Wrksheet

SP-3 Panel Meetings



QUESTIONNAIRE
PANEL MEETI NGS

How Often Do You Attend

Do/ Should Qthers In Your Organization Attend

Are The Meetings O Value To You (Specify)

How Can The Meetings Be I nproved

I ncrease/ Decrease Nunber O Meeting Days

Cont i nue/ Change Meeting For mat

Conti nue/ Change Content OF Meeting

Br oaden/ Restrict Who Can Attend

\Wat Shoul d Be Added To The Agenda

VWhat Shoul d Be Dropped From The Agenda

Should Meeting Be Held In Conjunction Wth CQher Organizations

Are Meeting Mnutes O Value To You (Specify)

1 Appendi x B



How Can The NSRP Be Of Mre Assistance To Your Shipyard

What Projects Wuld You Like To See Carried Qut

Do You Have Ongoing SP&C Projects (ldentify)

What Would You Like To See Investigated (Specify Problem Areas)

What Message Would You Like Transmitted To Panel SP-3

o

Appendi x B
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SP-3 Projects Listing
based on

Benefits Gained



APPENDI X C

SP-3 Projects Listing
based on
Benefits Gained

This is an abbreviated listing of s,-3 Projects, based on the benefit val ue
(nunber of *'s) assigned to each project, highest to lowest. This listing is
included as an aid to understanding which types of projects were found to be
of nost (and least) interest and value to the using comunity, based on the
user comrents received during this survey.

o L L T o o T T L S

NSRP 0097 kkkkkkkk*k

TITLE : TRAINING COURSES FOR BLASTERS AND PAINTERS AND STUDENT HANDBOOK
(2 VOLS)

AUTHOR: Institute of Applied Technology, for Avondale Shipyards, Inc.

DATE : 1979; Revised 1984 COST:  $60, 000.

NSRP 0227 kkkkkkkk*k

TITLE : THE ECONOM CS OF SHI PYARD PAINTING PHASE | (OF 3 PHASES)

AUTHR : Peterson Builders, Inc., for Avondale Shipyards, Inc.

DATE : January 1986 COST:  $75, 000.

I o L L S o T L L N S m o e

NSRP 0064 kkkkkkk*k

TITLE : CATALOG OF EXI STING SMALL TOOLS FOR SURFACE PREPARATI ON AND
SUPPORT FOR BLASTERS AND PAI NTERS

AUTHCR Avondal e Shi pyards, Inc.

DATE : My 1977 COST: (Not avail abl e)

NSRP 0091 kkkkkkk*k

TITLE : PRACTI CAL SHI PBUI LDI NG STANDARDS FOR SURFACE PREPARATI ON
AND COATI NGS

AUTHOR: O fshore Power Systems, for Avondal e Shipyards, Inc.

DATE : 1979 COST: (Not avail abl e)

NSRP 0130 kkkkkkk*k

TITLE : PROCEDURAL  HANDBOCK.
SURFACE PREPRATI ON AND COATI NG FOR TANKS AND CLOSED AREAS

AUTHOR Conpl ete Abrasive Blasting Systems, Inc. , for ,Avondal e
Shi pyards, Inc.

DATE : Sept ember 1981 COST:  $24, 000.

NSRP 0228 kkkkkkk*k

TITLE : MARI NE COATI NG PERFORMANCE - A SI X YEAR REPORT

AUTHOR Associated Coating Consultants, for Avondal e Shipyards, Inc.

DATE Cct ober 1985 COST:  $79, 500.
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NSRP 0092 kkkkkk%x

TITLE: MARI NE COATI NG PERFORVANCE FOR DI FFERENT SHIP AREAS (VOLS | & 1)
AUTHOR: O fshore Power Systems, for Avondal e Shipyards, Inc.
DATE . 1979 COST: (Not avail abl e)
NSRP 0156 *kkkkk%x
TI TLE: SURFACE TEXTURE (PROFILE) MEASUREMENT
AUTHOR: O fshore Power Systens/\Westinghouse, for Avondal e Shipyards, Inc.
DATE by 1982 COST: (Not avail abl e)
NSRP 0275 *kkkkk%x
TI TLE: WORK PLANNI NG FOR SHI PYARD SURFACE PREPARATI ON AND COATI NG
A TRAINING MA NUAL
AUTHOR: DDL OMNI  Engi neering Ltd.
DATE January 1987 COST:  $75, 000.

Y

NSRP 0188 kkkkk*

TITLE : M NERAL SLAG ABRASI VE SURVEY AND SPECI FI CATI ON

AUTIR : Ccean City Research Corporation, for Avondale Shipyards, Inc.
DATE April 1984 COST: (Not avail able)

NSRP 0272 kkkkk*

TITLE : PROTOTYPE M NERAL ABRASI VE RECLAI MVER: SHI PYARD OPERATI ON

AUTHOR: John W Peart, Consultant for National Steel and Shipbuilding Co.
DATE March 1987 COST: (Not avail abl e)

Y

NSRP 0045 *****

TITLE : DEVELOPMENT OF NON- POLLUTI NG SOLVENT-FREE LIQUID RESIN
COATI NG SYSTEMS FOR SHI PS

AUTHCR : Battel | e-Col umbus Laboratories, for General Dynam cs/Quincy

DATE : 1975 COST: (Not avail abl e)

NSRP 0105 *****

TITLE : CLEANING OF STEEL ASSEMBLIES AND SHI PBOARD TOUCH UP USI NG
CTRIC ACID

AUTHR O fshore Power Systems, for Avondale Shipyards, Inc.

DATE : May 1980 COST: (Not avail abl e)

NSRP (0155 ******

TITLE : SURVEY OF EXI STING AND PROM SI NG NEW METHCDS OF SURFACE
PREPARATI ON

AUTHCR Steel Structures Painting Council, for Avondal e Shipyards, Inc.

DATE : April 1982 COST: (Not avail abl e)

Appendi x C
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NSRP 0176 *****

TITLE SURFACE PREPARATI ON: A COVPARATI VE ANALYSI'S OF EXI STING STANDARDS
AND A PROPOSED MARI NE STANDARD

AUTHOR: Institute of Applied Technology, for Avondale Shipyards, Inc.

DATE : August 1983 COST: (. Not available)

NSRP 0191 ***x*

TI TLE: EVALUATI ON OF RUST COVPATI BLE PRI MERS FOR MARI NE APPLI CATI ONS

AUTHOR: Renssel aer Polytechnic Institute, for Avondale Shipyards.

DATE: May 1984 COST: (Not avail able)

NSRP 0205 ***x*

TITLE : CATHODI C PROTECTI ON PARTI TAL COATI NGS VERSUS COVPLETE COATI NG
I N BALI AST TANKS - A PRQJECT UPDATE

AUTHOR: Associ ated Coating Consultants, for Avondale Shipyards, Inc.

DATE : February 1985 COST:  $35, 700.

L

NSRP 0032 ****

TITLE : | MPROVED FABRI CATI ON PRIMER FOR PROTECTION OF STEEL

AUTHCR General Dynami cs/ Qui ncy

DATE: 1973 COST: (Not avail able)

NSRP 0177 ****

TITLE : ZONE PAI NTI NG METHOD

AUTHOR: IH, for Avondal e Shipyards, Inc.

DATE: August 1983 COST:  $100, 000.

NSRP 0194 **x*

TITLE : SHI PYARD DESI GN AND PLANNI NG FOR A ZONE ORI ENTED PAI NTI NG SYSTEM

AUTHOR: I|H Marine Technol ogy for Avondal e Shipyards, Inc.

DATE July 1984 COST:  $100, 000.

NSRP 0229 ****

TITLE : PAI NTI NG ON- BLOCK; THE ZONE PAI NTI NG METHOD ADVANTAGE

AUTHCR Avondal e Shi pyards, Inc.

DATE : March 1986 COST: (Not avail able)

NSRP 0248 **x*

TITLE : OVERCOATIN OF I NORGANIC ZINC PRI MERS FOR UNDERWATER SERVICE -
FI NALREFORT

AUTHOR Ccean Gty Research Corporation, for Avondal e Shipyards, Inc., and
National Steel and Shipbuilding Conmpany

DATE : July 1986 COST: (Not avail able)

L

NSRP 0114 ***

TITLE : SHI PYARD MARKI NG METHODS

AUTHCR Bet hl ehem Steel Corp (Sparrows Point) for Avondale Shipyards, Inc.
DATE : Sept enber 1980 COST: (Not avail able)
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NSRP 0158 ***

TITLE : CATHODI C  PROTECTI ON/ PARTI AL COATI NGS VERSUS COWPLETE COATI NGS
I N TANKS

AUTHCR O fshore Power Systems, for Avondal e Shipyards, Inc.

DATE : My 1982 COST: $50, 000.

NSRP 0171 ***

TITLE : THE EFFECTS OF EDGE PREPARATI ON STANDARD PHASE |

AUTHRR Dr. Leslie W Sandior, for Avondal e Shipyards, Inc.

DATE : May 1983 COST: $50, 000.

NSRP 0217 ***

TITLE : ABRASI VE TESTING CABINETS - A STATE OF THE STUDY

AUTHCR WH. Radut Associates, for Avondal e Shipyards.

DATE : June 1985 COST:  $5, 400.

NSRP 0246 ***

TITLE : A SURVEY OF JAPANESE APPLIED MARI NE COATI NG PERFORMVANCE

AUTHCR Avondal e Shi pyards, Inc.

DATE Novenber 1985 COST: (Not avai | abl e)

o e e

NsRP 0033 **

TITLE : PREFAI LURE EVALUATI ON TECHNI QUES FOR COATING SYSTEMS

AUTHRR : Battel | e-Col unbus Laboratories, for General Dynam cs/QuincY

DATE : 1974 COST: (Not avail able)

NSRP 0034 **

TITLE : AUTOVATI | C PAINTI NG OF STRUCTURAL STEEL SHAPES

AUTHOR: General Dynam cs/ Qui ncy

DATE : 1974 COST: (Not avail able)

NSRP 0127 **

TITLE : DETERM NATI ON OF VOLUME SOLIDS OF PAINTS AND COATINGS BY
ACCURATE DRY FILM TH CKNESS MESUREMENTS

AUTHCR Georgia Institute of Technol ogy, for Avondal e Shipyards, Inc.

DATE : March 1981 COST: (Not avail able)

NSRP 0129 **

TITLE : THE FEASIBILITY OF CALCITE DEPCSI TION IN BALLAST TANKS AS A
METHOD OF CORROSI ON' CONTROL

AUTHOR: Ccean City Research Corporation, for Avondale Shipyards, Inc.

DATE . August 1981 COST: (Not avail abl e)

NSRP 0134 **

TITLE : EVALUATI ON OF WATER BORNE COATINGS FOR MARINE USE

AUTHCR Georgia Institute of Technology, for Avondal e Shipyards. Inc.

DATE : Novenber 1981 COST:  $33, 700.
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NSRP 0162 **

TITLE : A DESCRIPTIVE OVERVI EW OF JAPANESE SHI PBUI LDI NG SURFACE
PREPARATI ON  AND COATI NG METHODS

AUTHR : Avondal e Shipyards, Inc.

DATE: Sept enber 1982 COST: (Not avail abl e)

NSRP 0204 **

TITLE : THE EFFECT OF EDDGE PREPARATION ON COATING LIFE -PHASE ||

AUTHCR : Franklin Research Center, for Avondale Shipyards, Inc.

DATE: February 1985 COST: (Not avail abl e)

NSRP 0207 **

TITLE : DYNAM C CORRCSI ON TESTI NG “ COPPERLOCK” COATI NG SYSTEM

AUTHOR: Ccean City Research Corporation, for Avondale Shipyards, Inc.

DATE April 1985 COST:  $10, 000.

NSRP 0218 **

TITLE : EVALUATION OF THE EFFECTVEESS ~ OF WEX BLAST CLEANING METHODS
OF SURFACE PREPARATI ON

AUTHOR: Steel Structures Painting Council, for Avondale Shipyards, Inc.

DATE June 1985 COST:  $33, 800.

o e

NSRP 0119 *

TI TLE: COPPER- NI CKELHULL SHEATHI NG STUDY

AUTHOR: Dr. Leslie W Sandor, for Sun Ship, Inc.

DATE : December 1980 COST: (Not avail abl e)

NSRP 0132 *

TITLE : EVALUATI ON OF NEAR SOLVENTLESS COATINGS FOR MARI NE USE

AUTHCR Springborn Laboratories, Inc., for Avondale Shipyards, Inc.

DATE: Cct ober 1981 COST:  $27, 500.

NSRP 0187 *

TITLE : AN | NVESTI GATI ON OF PGCSSI BLE WAYS TO ENHANCE TI TLE DEPOSI TI ON OF
CALCI TE- TYPE COQATI NGS

AUTHCR Ccean City Research Corporation, for Avondale Shipyards, Inc.

DATE : January 1984 COST:  $55, 000.

o
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