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Standard Practice for
Establishing Shipbuilding Quality Requirements for Hull
Structure, Outfitting, and Coatings 1

This standard is issued under the fixed designation F 2016; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilon (e) indicates an editorial change since the last revision or reapproval.

1. Scope

1.1 This practice consists of three annexes: hull structure,
outfitting, and coating. The subject of these annexes was
selected for several reasons. Other commercial shipbuilding
nations already have in place widely recognized standards of
expectations in these areas. These constitute the most signifi-
cant areas where workmanship is a critical factor in customer
satisfaction. The cost associated with the labor involved in
these three areas is a significant factor in construction man-
hours and overall schedules.

1.2 The standard criteria provided in this practice are
intended to apply to conventional, commercial ship construc-
tion. In many cases, specialized, nonconventional vessels using
nonstandard materials or built-to-serve sole requirements may
require unique acceptance criteria that are beyond those
provided in this practice.

2. Referenced Documents

2.1 ASTM Standards:
D 4417 Test Methods for Field Measurement of Surface

Profile of Blast-Cleaned Steel2

E 337 Test Method for Measuring Humidity with a Psy-
chrometer (the Measurement of Wet-Bulb and Dry-Bulb
Temperatures3

2.2 ISO Standards:4

ISO 8502–3 Assessment of Dust on Steel Surfaces Prepared
for Painting (Pressure-Sensitive Tape Method)

ISO 8502–6 Extraction of Soluble Contaminants for
Analysis—The Bresle Method

2.3 NACE Standards:5

NACE No. 5 Surface Preparation and Cleaning of Steel and

Other Hard Materials by High-and Ultrahigh-Pressure
Water Jetting Prior to Re-coating (SSPC-SP 12)

NACE No. 7 Interim Guide and Visual Reference Photo-
graphs for Steel Cleaned by Water Jetting (SSPC-VIS
4(1))

2.4 SSPC Standards:6

SSPC-AB 1 Mineral and Slag Abrasives
SSPC-AB 2 Specification for Cleanliness of Recycled Fer-

rous Metallic Abrasives
SSPC-PA 2 Measurement of Dry Coating Thickness With

Magnetic Gages
SSPC-SP 1 Solvent Cleaning
SSPC-SP 2 Hand Tool Cleaning
SSPC-SP 3 Power Tool Cleaning
SSPC-SP 7 Brush-Off Blast Cleaning
SSPC-SP 10 Near-White Blast Cleaning
SSPC-SP 11 Power Toll Cleaning to Bare Metal
SSPC-SP 12 Surface Preparation and Cleaning of Steel and

Other Hard Materials by High-and Ultrahigh-Pressure
Water Jetting Prior to Re-coating (NACE No. 5)

SSPC-VIS 1-89 Visual Standard for Abrasive Blast Cleaned
Steel

SSPC-VIS 3 Visual Standard for Power- and Hand-Tool
Cleaned Steel

SSPC-VIS 4(1) Interim Guide and Visual Reference Photo-
graphs for Steel Cleaned by Water Jetting (NACE No. 7)

2.5 NSRP Documents:7

National Shipbuilding Research Project 6–97–1 “American
Shipbuilding Quality Standards,” dated May 28, 1999

3. Summary of Practice

3.1 This practice provides workmanship criteria to be ap-
plied to commercial shipbuilding or ship repair, or both. The
criteria covers three primary phases of ship construction, that
is, hull structure, outfitting, and coatings. Specific criteria to be

1 This practice is under the jurisdiction of ASTM Committee F–25 on Ships and
Marine Technologyand is the direct responsibility of Subcommittee F25.07on
General Requirements.

Current edition approved May 10, 2000. Published October 2000.
2 Annual Book of ASTM Standards, Vol 06.02.
3 Annual Book of ASTM Standards, Vol 11.03.
4 Available from American National Standards Institute, 11 W. 42nd St., 13th

Floor, New York, NY 10036.
5 Available from National Association of Corrosion Engineers, PO Box 218340,

Houston, TX 77218.

6 Available from Society for Protective Coatings, 40 24th St., 6th Floor,
Pittsburgh, PA 15222–4656.

7 Available from The Librarian, Documentation Center, Marine Systems Divi-
sion, University of Michigan Transportation Research Institute, 2901 Baxter Rd.,
Ann Arbor, MI 48109–2150.
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selected from this standard should be as contractually agreed
between the ship owner and shipbuilder.

4. Significance and Use

4.1 To achieve success in ship construction, it is necessary
for the ship owner and the ship builder to agree on the level of
quality in the final product. Classification rules, regulatory
requirements, and ship specifications all help to define an
acceptable level of construction quality; however, this guid-
ance alone is not sufficient. It is up to the shipbuilder, therefore,
to describe the level of workmanship sufficiently that will be
reflected in the delivered ship, and for the ship owner to
communicate his expectations effectively for the final product.

4.2 It is the intent of this document to contribute to these
objectives in the following ways:

4.2.1 To describe a reasonable acceptable level of workman-
ship for commercial vessels built in the United States.

4.2.2 To provide a baseline from which individual shipyards
can begin to develop their own product and process standards
in accordance with generally accepted practice in the commer-
cial marine industry.

4.2.3 To provide a foundation for negotiations between the
shipbuilder and the ship owner in reaching a common expec-
tation of construction quality.

4.3 The acceptance criteria herein are based on currently
practiced levels of quality generally achieved by leading
international commercial shipbuilders. These criteria are not
intended to be a hard standard with which all U.S. shipyards
must comply. Rather, they are intended to provide guidance
and recommendations in the key areas that play a major role in
customer satisfaction and cost-effective ship construction.

5. Keywords

5.1 coatings; hull structure; outfitting; quality; shipbuilding;
workmanship

ANNEXES

(Mandatory Information)

A1. HULL STRUCTURE
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FIG. A1.1 Hull Structure

F 2016 – 00

3



FIG. A1.2 Hull Structure
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FIG. A1.3 Hull Structure
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FIG. A1.4 Hull Structure
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FIG. A1.5 Hull Structure
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FIG. A1.6 Hull Structure
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FIG. A1.7 Hull Structure
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FIG. A1.8 Hull Structure
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FIG. A1.9 Hull Structure
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FIG. A1.10 Hull Structure
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FIG. A1.11 Hull Structure
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FIG. A1.12 Hull Structure
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FIG. A1.13 Hull Structure
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FIG. A1.14 Hull Structure
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FIG. A1.15 Hull Structure
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FIG. A1.16 Hull Structure
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FIG. A1.17 Hull Structure
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FIG. A1.18 Hull Structure
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FIG. A1.19 Hull Structure

F 2016 – 00

21



FIG. A1.20 Hull Structure
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FIG. A1.21 Hull Structure
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FIG. A1.22 Hull Structure
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FIG. A1.23 Hull Structure
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FIG. A1.24 Hull Structure
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A2. OUTFITTING
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FIG. A2.1 Piping
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FIG. A2.2 Piping
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FIG. A2.3 Piping
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FIG. A2.4 Piping
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FIG. A2.5 Piping
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FIG. A2.6 Piping
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FIG. A2.7 Piping
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FIG. A2.8 Hull Outfitting
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FIG. A2.9 Hull Outfitting
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FIG. A2.10 Hull Outfitting
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FIG. A2.11 Hull Outfitting
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FIG. A2.12 Hull Outfitting
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FIG. A2.13 Hull Outfitting
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FIG. A2.14 Hull Outfitting
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FIG. A2.15 Hull Outfitting
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FIG. A2.16 Hull Outfitting
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FIG. A2.17 Hull Outfitting
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FIG. A2.18 Hull Outfitting
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FIG. A2.19 Hull Outfitting
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FIG. A2.20 Hull Outfitting
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FIG. A2.21 Hull Outfitting
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FIG. A2.22 Hull Outfitting
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FIG. A2.23 Hull Outfitting
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FIG. A2.24 Woodwork

F 2016 – 00

51



FIG. A2.25 Woodwork
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FIG. A2.26 Woodwork
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FIG. A2.27 Machinery
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FIG. A2.28 Machinery
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FIG. A2.29 Machinery
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FIG. A2.30 Machinery
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FIG. A2.31 Machinery
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A3. COATINGS

A3.1 Contents

Introduction A3.2
General Fig. A3.1
1. Type of vessel Fig. A3.1
2. Tank coating area Fig. A3.1
3. Type of cargo Fig. A3.1
4. Tank anodes Fig. A3.1
5. Outfitting Fig. A3.1
6. Paint to be used Fig. A3.1
7. Dry film thickness Fig. A3.1
8. Shop primer Fig. A3.1
9. Holding coats Fig. A3.1
10. Painting process Fig. A3.1
Presurface Preparation Standards Fig. A3.2
11. Free edge Fig. A3.2
12. Spatter Fig. A3.2
13. Undercut Fig. A3.2
14. Surface damage Fig. A3.2
15. Manual welding bead Fig. A3.2
16. Automatic welding bead Fig. A3.2
17. Overlap welding bead Fig. A3.2
18. Welding arc strike Fig. A3.2
19. Gas cut surface Fig. A3.2
20. Lifting lugs Fig. A3.2
21. Moisture Fig. A3.2
22. Oil and grease contaminants Fig. A3.2
23. Dust and nonvisual contaminants Fig. A3.2
24. Chalk or slate pencil marks Fig. A3.2
25. Marking paint Fig. A3.2
Surface Preparation Standards
26. Solvent cleaning Fig. A3.3
27. Mechanical cleaning Fig. A3.3
28. Abrasive blast cleaning and surface profile Fig. A3.3
29. Water jetting Fig. A3.3
30. Abrasives Fig. A3.3
31. Repairs to shop primed surfaces Fig. A3.3
Coating Standards
32. Stripe coating tanks Fig. A3.4
33. Overall coat Fig. A3.4
Coating Repair Standards
34. Sagging Fig. A3.5
35. Spray dust Fig. A3.5
36. Foreign matter Fig. A3.5
37. Crater, pinholes and bubbles Fig. A3.5
38. Blushing Fig. A3.5
39. Mechanical damage Fig. A3.5
40. Insufficient film thickness Fig. A3.5
Film Thickness Measurement Standards
41. Film thickness measurement of tank plate Fig. A3.6
42. Film thickness measurement of tank longitudinal members Fig. A3.6
43. Film thickness measurement of tank transverse members Fig. A3.6
Environmental Painting Standards
44. Temperature Fig. A3.7
45. Humidity Fig. A3.7
46. Ventilation (Blasting) Fig. A3.7
47. Ventilation (Painting) Fig. A3.7
48. Erection of scaffolding Fig. A3.7
49. Removal of scaffolding Fig. A3.7
50. Illumination Fig. A3.7
Inspection Standards
51. Presurface preparation Fig. A3.8
52. Surface preparation Fig. A3.8
53. Stripe coating Fig. A3.8
54. Film thickness Fig. A3.8
55. Final inspection Fig. A3.8
56. Temperature, humidity, and dew point Fig. A3.8
57. Gas concentration of solvent Fig. A3.8
58. Ventilation Fig. A3.8
Explanations Figs. A3.9–A3.15
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A3.2 Introduction

A3.2.1 This practice for coatings addresses those aspects of
coating application inherent in achieving finished product
quality that can be measured and warranted as meeting
acceptable criteria. Because of the nature of coating systems, in
which preparation and methodology directly affect finished
quality, this practice contains information about processes and

application practices, as well as, pass/fail criteria of the end
product. It should be acknowledged that measuring finished
coating attributes cannot determine that good application
practices were followed and, therefore, cannot be used as a sole
means of warranting the finished quality of the coating.

FIG. A3.1 General
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FIG. A3.2 Presurface Preparation Standards
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FIG. A3.2 Presurface Preparation Standards (continued)

FIG. A3.3 Surface Preparation Standards

FIG. A3.4 Coating Standards
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FIG. A3.5 Coating Repair Standards

FIG. A3.6 Film Thickness Measurement Standards

F 2016 – 00

63



FIG. A3.7 Environmental Painting Standards
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FIG. A3.8 Inspection Standards
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FIG. A3.9 General (Explanations)
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FIG. A3.10 Preparation Standards for Steel (Explanations)
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FIG. A3.10 (continued)

FIG. A3.11 Surface Preparation Standards (Explanations)
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FIG. A3.12 Coating Standards (Explanations)

F 2016 – 00

69



FIG. A3.13 Coating Repair Standards (Explanations)
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FIG. A3.13 (continued)
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FIG. A3.14 Film Thickness Measurement Standards (Explanations)
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FIG. A3.15 Environmental Painting Standards (Explanations)
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FIG. A3.15 (continued)
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ASTM International takes no position respecting the validity of any patent rights asserted in connection with any item mentioned
in this standard. Users of this standard are expressly advised that determination of the validity of any such patent rights, and the risk
of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM International Headquarters. Your comments will receive careful consideration at a meeting of the
responsible technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should
make your views known to the ASTM Committee on Standards, at the address shown below.

This standard is copyrighted by ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959,
United States. Individual reprints (single or multiple copies) of this standard may be obtained by contacting ASTM at the above
address or at 610-832-9585 (phone), 610-832-9555 (fax), or service@astm.org (e-mail); or through the ASTM website
(www.astm.org).
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