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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 Steel®

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

2.2 ISO Standards:*

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:®

NACE No. 5 Surface Preparation and Cleaning of Steel and

! 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.

* 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.

> Available from National Association of Corrosion Engineers, PO Box 218340,
Houston, TX 77218.

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:®

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:’

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

© 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.

Copyright © ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959, United States.
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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 Tt 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)

Al. HULL STRUCTURE
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I HUL_ l_ SHIPBUILDING
. STRUCTURE QUALTTY STANDARDS
Diviston Mark ing UNIT:mm
Sectlon|Sub-secttion Item S\'Roonnd:.rd rot::&":‘ Remarks
Stze and shaope compored wtith
2 correct ones. t 2 3
s Espectolly for the depth
. t 1.5 t 2.5 of floors ond girders of
9 double boitom.
t Corner ongle compored with
g correct ones
+ 1.5 2
yd
=
>
b Curvature
5 ¢
a ° t r .5
€ 5
° €
v ®
€
E J
£ o Locattion of member & mark for
- < fttting compared with correct
o c ones. x 2 t 3
c .
= (&)
- Block morking{Panel block)
Tc’ compored with correct ones.
c + 2.5 + 3.5
®
c
o Locotton of member for fitting
< compored wlth correct ones.
- + 2.5 + 3.5
3
Q

FIG. A1.1 Hull Structure
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I HUL L STRUCTURE SHIPBUILOING
. QUALITY STANDARDS
Division Gas Cuttitng UNIT:mm
Section|Sub-section Item StRoonndgoerdToLl‘emr‘otnsce St F;:andgc:d oLl‘emr‘anscaI Remarks
Strength Shop 100 200u The class denoted 1n porentheses s In
member {2nd cl)]{3rd cl)| occordonce with following definttton.
® Field i50n 300u Less Thon BOu 18t class
£ {3rd cl){{0Out cl)| BOu~ 100u 2nd class
o 1000 ~ 200 3rd class
o More than 200u out of claoss
® Other Shop 1004 200u - Spectlal precautlons ore raqulred In cose
s Field (2nd cl)|{3rd cl) where grinding or other treatmants
° 500 1504 ore requested.
4 (Out cl)|(Out e¢l)] - For angle cutting the some os the cose
c tn freld.
£
2 Strength Shop [100u 200u
e member {2nd ci)|{(3rd cl)
? Field 400u 800u
S (Out cl)|{Out ¢t}
C
Y
° Other Shop 100w 1500
3 Field (2nd cl)}{(Out cl)
= 800u 1500,
{(Out cl)(0Out cl)

FIG. A1.2 Hull Structure
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I. HULL STRUCTURE SSTANDARDS ©
. QUALITY STANDARDS
Diviston Moterial
Sectlon|Sub-sectlon Jiem Remorks
Grode of piliting |. Grode A pitting ts minor ond no repatlr Is
necessary. Grode B pttiing is modercte ond
—3m  Arec Rotto s to be repolred os necessary. Grode C
%y B 1015202530 pliting !'s severe ond requlres repolr.
mn NN 2. Pitting thot occurs on the boundory line
between Grade A ond Grode B con be considered
0.1 —4 minor aond treated os Grode A pitiing.
0.2 A 3. Repolrs shall be mode os follows:
Depth of ptltting i d
@ 0.3 9 B Plate Thickness 1
= £ 0.4 Where 0.071>d Grind Smooth
ot s 0.5 {Note:Regordless of plote thickness, ot
hot e no tTime should pttting thot 1s 3mm deep
[a8 0.6 or greoter be repoired by grinding oniy)
0.7 ¢ Where 0.212d0.07t Grind and Weld
0.8 — Note: The arec rotio is the estimated
> : percentoge of the plote surface thaot ts
o -1 pltted 1o the point where the surfoce
< — appearonce s unsotisfactory.
[
S Grade of surfaoce floking i. Grode A plittng !s mtnor and no repatr 1Is
“ necessary. Grode B pitting ts modercte ond
5 . —3= Arsoc Rotte s 1o be repolred as necessary. Grode C
n 112345678910 12 pitiing 1s severe and requires repotlr.
LLA'\ SN NS S ERES! 2. Pitting that occurs on the boundary line
0.1 betveen Grode A ond Grade B con be constdered
o : minor ond trected os Grode A pltting.
< 0.2 - 3. Repolrs sholl be made as follows:
x 0.3 - Depth of pitting
° + 0.4 A Plate Thickness R
L . Where 0.071>d Grind Smooth
0.5 - 8 (Note:Regordless of plote thickness, at
£ 0.6 - no time should pltting thot !s 3mm deep
a 0.7 or greater be repctired by grindtng only)
- Where 0.212d0.071 Grtnd ond Weld
0.8 Note: The creo ratto Its the estimated
0.9 — c percentage of the plaote surface that s
pttted to the potnt where the surface
.o =~ cppecrance is unsatisfoctory.
— — Appltcable to cases where When the removal of o surface defect exposes
4 « 2 defects ore over 20X of other significont defects such as covittes,
- ©w thickness, or over 25mm deep cracks or tnclustons, the casting !s to be
v A ond I150mm long. checked using dye penetront tnspecttlon,
b o mognetlc particle tnspectlon or ultrasontc
S Of. Inspectton and repatred accordingly, uslng on
- ° - approprtate method of repolr.
w Se
o o
Q Q
Where delamtnation ts minor 1t can be chtipped
c or ground out ond butlt-up with weld metal as
° E (o) shown in Figure (o)
Dg Where minor delaminattion occurs close to the
g-— plote surfoce grinding or chipping ond weld
_lg metol bulld-up should be os shown tn Figure
< /Lu.uw 5 (b).
o
c Repoir of moderate detomination should be
° conslidered on o case by case bas!s.
-
2 Where delaminotion is falrly extensive,
< ploting should be cropped out locally and
° ‘o reploced.
< co? The minimum width of plating to be cropped
o 2o outl s to be as follows:
o—3 Highly Stressed Primory Longltudinal
£ ° Strength Members: 1600mm
go‘; Moderotely Stressed Primary Longitudinatl
- €4 Strength Members: 800mm
250 Att Other Structural Members: 300mm
lc
g;_? Where severe delamination thaot offects the
-2 whole plate occurs, the whole plate must be
;‘Z@ replaced.
wn

FIG. A1.3 Hull Structure
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I HUL L STRUCTURE SHIPBUILDING
. OUALITY STANDARDS
Divistion Gos Cutting UNIT:mm
Section{Sub-secttlon Item S‘R"Q"nd::d l'c:.lla’rlo‘nsco Remarks
2 | YUpper edge of sheer strake. Notches ore to be welded up
Y 2)Strength deck between 0.61 © prtor to grinding 'n orecs
-E and free edge of opening of shell where o smooth finish 1s
5 plote. required. Sufficient weld
ocae 3)Motn longl strength members. metal shoutd be lald such
cowe® Notch
—-Lc 0 thot ofter grinding there
75 are no resliducl volds or
—¢> cracks between the weld
2522 Free metaol and the porent metal,
O~ 9
—f 0w edge
~ OO
oo E
PA Longttudinal & Transverse Indentions greater thon the
® 0 EC Strength members Indentotion] stated toleronce Limlt ore
D _ - St ]l 1o be 1reated as notches.
€D
-0
- Others Tndentation] Indentlons greater thon the
“Lw <3| stoted tolerance Ltmi1 ore
F-Sohet to be treated as notches.
£ 3
Lew- ol Shell plate & Upperdeck g “ Indenttons greoter than the
° ~| betveen 0.6le ndenia ¢2"| stated tolerance Limit are
zZeo e = to be treated aos notches.
~.LcC
o~0 <] Others Indentlons greater than the
-
£_% rztee 3 x“d'"""gg" stated tolerance Limit are
<<z o to be treated os notches.
-~
sc Fitlet Weld Indentott Indentions greoter than the
° noeniolis stated toleronce Limit are
z to be treaoted as notches.
Stralghtness|Both side submerged orc weld!
of olate Y s ne £0.4 10.5
sdge
Manual welding: semi automotlic
welding £1.0 2.5
Depih of
edge 3 g t1.5 2.0
preparatlon
Angle of
edge 12 *4°
preparotlion
¢ v d
Length o ( 'g
Toper +0.5d +1.0d
(Ll compared with correct sizes)
c
o
; Structural members other than
< double bottom floors ond girders. +3.5 5.0
E
a Depth of double bottom floors
ond glrders.
Stze of 2.5 14.0
member
Breadth of foce bar. -3.0
2.0 ~
+4.0
Edge Automatic welding . .
preparatllon 2 14
Sem!-agutomatic & monual weld-
ing. sor ar

FIG. A1.4 Hull Structure
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I. HULL UCTURE S TANDARDS =
. STR OUALITY STANDARDS
Diviston Fabricatton UNIT:mm
Sectton|Sub-sectton Iten S;a;i;:drifs:fa:e Remarks
L5
°
L]
ro
°6 3.0 5.0
s
C
]
Compored wtth
correct slze
Low ond modercrel, stressed
members.
o +3.0 5.0
®
x®
b3
£ J__ Highly stressed members.
e
(= r 2.0 t3.0
Compored with
correct slze
- — 100
° _"
= co
E ss
s | i
< 05
° r £2.5 4.5
] °®
o -2
3 g
g <C
@ Compored with templote per
100 mm 1n breadth of flange
®
o
cc
T
% ne
K’
£
2. £l 0 125
SL ®©
> @ C
c=o°
3 0 —
ote
w o
<
Per 10m tn length
%
C
o:l. /\‘ —
h =
5to
2= +10 125
ofo
>0
tp e
32, /
oL
Per 10Om in Length

FIG. A1.5 Hull Structure
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I. HULL STRUCTURE S TANOARDS
. QUALITY STANDARDS
Diviston Faobrtcotton UNIT:mm
Sectton|Sub-sectlion Itenm S?:nd::d T_ll‘;‘c‘n:. Remarks
Angl--' r—
\
2 £1.5 12.0
o
c
o
s Compored with template
®
cc) Maximum permitted curvoture
< Curvoture per 100mm lLength of member.
| ssnenemm— cvm——
1000
Compored with template
Curvature compored with template
or check Line.Per I0m tn length. 12.0 14.0
°
°
- Deviatton from.
o
[
)
-
- = 13.0 15.0
>
@ Inscribed curve
-
—2 o Correct from inscribed.
< 5
1r
2 By l‘?ev\otlon tn
e Lange angle £1.5 +3.0
o \!?:.
c
w
Compared wtth templote
Deviation of face plarte
t1.5 3.0
a per per
tO0Omm {00mnm

FIG. A1.6 Hull Structure
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I. HULL STRUCTURE S TANDARDS =
. QUALITY STANDARDS
Diviston Fobrticotion UNIT:mm
ol
Sectlon|Sub-section Item s‘;onnd::d °L |.mrl°‘h:. Remorks
Lo
°
o
L
o6 3.0 5.0
o
¢
.~ o
°
x
0
o Compored with
& correct stze
o
: _
< —
— D Py
& ] -~ ‘T
Io
®C
a0 +3.0 5.0
°a
as
(‘.
Compored with templote per
100 mm In breadth of flange
» Actual Lline of plote edge.
25w compared with templote. 2.0 4.0
-4
:L‘g
. £lm Actuol curved surface,compared +2.0 4.0 For dimensions grecter
> = with templote. y - thon M, 25.0.
>
rs
"3
5 Locatton of check lLine for lev-
o eling by stght ,compared with £1.5 +3.0
¢ " template. . )
o 2 {for t1ransverse)
° o
c -
o o
it €
a ®
@ c LLocatton of check line for lev-
° ° eling by stight,compared with +1.5 +3.0
] - template. ° '
= b4 (for lLongttudinal)
£ o
@
3
3 Shope,compared with tamplote. 2.5 3.0
6
o )
[
[ g
® o
fﬁ' Shope,compared with templote. 1.5 3.0
58

FIG. A1.7 Hull Structure
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T. HULL STRUCTURE SHIPBUILDING
. OUALITY STANDARDS
Diviston Fabricattion UNIT:mm
Sectlon|Sub-section Itenm St;:"d::d rcil‘onr‘lo‘nscn Remarks
Depth of corrugation +3.0 26.0
3
ﬁ Breadth of corrugation.
2 Al $3.0] 6.0
- Breaodth (A)
<
: 1 F
3 Depth
C
C
o 8 13.0 $6.0
; 1T
Breadth (B)
Z 6.0 9.0
o
4 Pttch
5 (p)
g _gh £2.0 23.0
2 _f\_'_f\__f\__
[
o
L O ' P | P l
o Depth
o (h) 2.5 5.0
a
°
C
3
o Diometers
vu
2%
£ +D 3D
e 200 50
— O
b But,Mox.|But Max.
- 5. +7.5%
o
O o
cE
~
Q
In regard to the check Line
- (for Longttudinal) £2.5 5.0
[ ]
Lo
-?° {for transverse) 2.5 5.0
3
C
5
© Gop between shell plate and 2.9 5.0
section templote

FIG. A1.8 Hull Structure
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I. HULL STRUCTURE SSTANDARDS
. QUALITY STANDARDS
Diviston Sub-assembl y UNIT: mm
SectloniSub-sectton Iten S‘Ro:nd::d oLl‘o;‘c‘nsco Remorks
ol Distance between oft edge of 15 10
€
ff boss and oft peak bulkheod (b) g:z::;n
‘_5:.
€
c
o
°5 (d)
°% | Twist of Sub-ossembly (c) 5 *10 5]
‘g o lower
c
: : n_Z gudgeon L
5 - ‘f,.g (c)
° b 3 Lush
¢ 2 3‘&’ Deviotion of rudder 14 +8 phus
e ° o= from shof1 t {d)
- @
Q <]
1
% ] 5
n > Twist of Rudder plate over +6 +10 Cg::fz{lor re-ossemble
5 — g Its length P Y
o [} &
c ot
> v
0 ®
< & - Flatness of 1op plate 15 £10
_g of maln englne bed
L 3
= B dth d length of
rea an eng °
? 1op plaote of maoln engline bed x4 =6
°
C
§ Others The same as for flot plate block Sub-ossembly

FIG. A1.9 Hull Structure
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L.

HULL STRUCTURE

SHIPBUILDING
QUALITY STANDARDS

Diviston

Sub-assembly UNIT:mm

Stondardfoterance

SecttoniSub-secTton Iten Ronge Limtts Remorks
Breadth of Sub-ossembly +4.0 +6.0 Cut,when too long
Length of Sub-assembl +4.0 6.0 Cut,when too long
N
2 Measured difference of di-
5 agonal length of ftnal
®» marktng ines.
e SQE?renazglof t4 8 When the difference is over
h ub-asse 4 the (imits,correct the final
g marking ltine.
w
e Dtstortion of Meaosured on the face of
o Sub-assembly t10 220 web or gtrder.
e
- Excluding the cose when
o Intertor members are con-
w nected by lapped jotint,
4
Deviottion of £5.0 £10.0 e = = =
Interior members iFran. etc. 4 Y
from shell plating b
f 4
shall plate ,
? Accuracy of this dimension
°
¢ Breodth of Sub-assembly +4.0 28,0 [Meosured along the girth.
e Cut,when 100 long.
o
% Length of Sub-assembly t4.0 8.0 Cut,when too long.
b N
1%
2 Meosured on foce of web
3> or glrder.
S glzzortl:glof ti0 20 Correct the finol marking
<« vbTasse 4 Line,when the distortion

exceeds the limtts,

Squareness of
Sub-ossembly

Curved plote Sub-ossembly

Difference of base Line 1o

marking or

difference of d i .
dtagonal T_
lengths along ~

10 115 marking

d=| el=- e2=]

odjust morking ’4
where practicable. A

Deviotton of intertor
members Trom shell plating

The same as for the flot plate Sub-ossembly
obove.

Breodth of each panet

The same as for the flot plote Sub-ossembty
above.

x> Length of each panel
[}
)
s 5 Squoreness of each ponel
lse] 0
) g Distortion of each panel
-
t
°5
T3 Dtstortton of tnterlor
w

members from skin
plating

FIG. A1.10 Hull Structure
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I HULL STRUCTURE SHIPBUILDING
. OUALITY STANDARDS
Diviston Sub-assembl » UNIT:mm
Sectton|Sub-sectton Iten ‘StRoonndgo‘rdril'onr‘o‘nsce Remarks
Measured os follows:
~
A
X oor
P e
» \¢ .
- A\
2 ¢ i
®
3 Twist
o of 10 120
o Sub-assembly
>
w
x The potnts A.B and C are
O estobl tshed In the saome
° plane. Meosure the
o devtatton of potnt D
® from that plone.
- Moy re-ossemble portiolly
° when the deviotlon exceeds
a B.L. = baseline the (imtts.
Deviattion of kS ‘_B-"'
upper/lower panel t5 +10 [V
from ¢t or B.L.
o>\ PLUMB.
Deviotion of AP
w upper/lower panet 5 +|0 ¢
< from ¢ or FR.L Accuracy of this dimenston
«—g Breadth of each panel
S
g - Length of each panel
= 2 The same os for the flot
® Distortion of each ponel plote Sub-ossembly
% » {previous page)
[<] Deviotton of Interlor members
5 _'g from skin plating
o
< » The same as for the flat
3 x g:tl:f;sgzmbly 115 125 plate Sub-aossembly
< ° (previous poge)
o© Devtation of
® upper/lover panel +7 215
S from ¢ or B.L. Re-assemble portloily when
— the devtatlon exceeds the
o Devtatton of limtts
upper/lower ponel +7 15
from ¢ or FR.L
~
r Distaence between
E upper/lower
3 gudgeon (a)
]
o o
' E
OO0 5.0 310.0
ERES
.
°
x 3¢
O— L
cuveo
—C
m-—w

FIG. A1.11 Hull Structure
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T. HULL STRUCTURE SHIPBUILDING
. QUALITY STANDARDS
Diviston accuracy UNIT: mm
T
Sectton|Sub-section Item S'Ru:nd::d °Ll‘.;l°‘n:. Remarks
Applled to ships of (00 me-
Length between ters length aond below.
;egpendlc:lors 150.0 For the convenlence of the
@ Per No 1 measurement the polnt where
4 100M def Ined the keel 1s connected to thd
° curve of the stem moy be
» Length substituted for the fore
< perpendicular tn the meas-
£ urement of Tthe length.
e Length between of1t No 1
s edge of boss and +25.0 def tned
a main englne
b4 Mol ded breadth No 1 Applled 1o ships of IS me-
< Breadth Amidships £15.0 def?ned ters breodth ond aobove.
a Measured on the upper deck.
Mol ded depth Not Applted 10 ships of 10 me-
Depth Amidships $10.0 defined | ters depth ond cbove.
Deformation for the Not Ups(-) ond Downs(+)
whole lLength +25.0 agolnst the check llne of
defined keel stghtin
Flotness -] Q.
Kzel Deformation for the Sighting by the tronsit or
distonce between two +15.0 Not ustng slits.
adjocent bulkheods : def tned
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FIG. A1.12 Hull Structure


https://standards.iteh.ai/catalog/standards/sist/1bc59506-9de3-498d-927d-4a1813463ee0/astm-f2016-00

