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(2°x19)) @%PN — VAN X2 MPOTa

bahimhrbat PN [ W vkl =H1 ]
NINDI + Y% N1OOX SSPC PA-1 DM NN
2NN TV SSPC PA-2 (DFT) W% Y2y
1SO 19840
Solvent Rub Test -ASTM D 5402 ﬂ”W"P
-ASTM D 4752
Pencil Hardness Test - ASTM D 3363 ('-‘WDWN)

Barcol Hardness Test - ASTM D 2583
Shore D ...

Wet Sponge
Spark Test

ASTM D-5162 Methods A (sponge) +
Methods B (Spark)
NACE PRO 188

QNN ,MDINY
(pinhole detection)

 (Cross Hatch

¢ X-cut test
e Pull Off Test

ISO 2409 , 27 %1 785°"n
ISO 16276
ASTM D 4541
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DFT — Dryv Film Thickness 229 ¥ax 2w n7TH

VI NYIITIAD DTN e
oo mow o) SSPC PA-2 , ISO 19840 —onpn e
TIRIINND MPTY IV, TNTTNIN NV DITIN

Type 1: Pull Off Magnetic gauge Type 2: Electromagnetic gauge (F/NF)
QO AMPP
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SSPC PA-2 — w25 YaX 52 N7I7H
NN N1°U0 ,7°D A2 ,O°TT1A TN

FIGURE A1

Part *A" of Structura (Area Approx. 10 m? [100 %) - ,ﬂ'||7’73 5 L 1"?3 10 nmwb

G i 7T 3 5w yxvan RO DX 2D

@:ij " i 5.1.1 For structures not exceeding 30 m? (300 {t?) in area,
g T R each 10 m? (100 ft?) area shall be measured.
15In
2 i 5.1.2 For structures not exceeding 100 m? (1,000 it?) in
- . .‘...-%'z: rne —» area, three 10 m? (100 f2) areas shall be randomly selected and
A2t measured.
e 5.1.3 For structures exceeding 100 m? (1,000 f?) in area,
M :;';';;; e s i the first 100 m? (1,000 ft?) shall be measured as stated in Section
. 450 ¢4z 5.1.2 and for each additional 100 m? (1,000 ft2) of area or
- increment thereof, one 10 m? (100 ft?) area shall be randomly
1 selected and measured.
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ISO 19840 — w2° ¥ax "2 N73TR
M2 1P 7D ,am2 .87 TN

AW PRI RIT 2w L Mpe7a 15 — " 10 Y nowy

Table 1 — Sampling plan

Areaflength of inspection area Minimum number of Maximum number of measurements
measurements allowed to be repeated
e orm (see 6.3)
upto 1 5] 1
above 110 3 10 2
above 3to 10 15 <
above 10 to 30 20 4
above 30 to 100 a0 B
above 100 @ add 10 for every additional 100 m2 |20 % of the minimum number of
or 100 m or part thereof measurements
8  Areasabove 1 000 m2 or m should be divided into smaller inspection areas.
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20 R ' 500 D 029 NITITR D - TRMT

Fig. 17 A suggested inspection plamn according to SSPC-PA 2 0y AS 3684.3
for 500 square meters of Hat surface area Figures 1-5 courtesy of the author.

fig 2. A suggested inspection pian according to 1S0 19840
for 500 square meters of fiat surface area

SSPC PA-2

ISO 19840
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Table 1 — Nominal values and tolerances for the surface
proflles of the segments of ISO surface profile
comparators

a) Comparators for stael, blast-cleaned with grit

Q

abrasives — X e
Segment Nominal readlng" Tolerance
~O m a) Comparators for steel, blast-cleaned with grit
1 25 3 abrasives
2 60 10
3 100 15 Fine (G) Profiles equal to segment 1 and up to but
4 160 20 excluding segment 2
Madium (G) Profiles equal to segment 2 and up to but
b} Comparators for steel, blast-cleaned with shot exciuding sogment 3
abrasives Coarss (G) Profiles equal to segment 3 and up to but
excluding segment 4 -
Nomi cal)
Segment omma}ll;? g Toli:;znco Fine (S) Profiles equal to segment 1 and up to but
1 o5 3 excluding segment 2
Modium (S} Proflles sequal to segment 2 and up to but
> s 5 excluding segment 3
2 .. L Coarse (S} Profiles equal to segment 3 and up to but
4 100 15 excluding segment 4

1) When using the microscope method {sae ISO 8503-3), the nominal

reading refers to z,. When using ths stylus method (see 1SO 8503-4),

—

the nominal reading refars to Ryp.

LT BTN
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COATING

;D190 PR 997 W0 YA 2w 1PN W
25 u for Medium Profile
40 p for Coarse Profile

Individual reading - 25 = DFT

Individual reading - 25 = DFT

Individual reading - 25 = DFT

Figure 1 — Example of single and multiple layer measurements for Medium profile
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e Solvent Rub Test

ASTM D 5402 (Organic Coatings)
ASTM D 4752 (M.E.K -102)

e Pencil Hardness Test
ASTM D 3363

e Barcol Hardness Test
ASTM D 2583 (Shore D)

O AMPP

NP/ PR NPOTa
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NP/ PR NPOTa

Pencil Hardness Test - ASTM D 3363

DNV INY NYP YA - YANY PN RS NN ¢
D)2 28N - IMN NTNN XY TN YA NN OIWN NN
YANDN N VP NINYN — KIN 19IND YA IN NTHN NINYN - *

Figure 1 -ASTM D3363 Pencil Hardness Scale

5B 4B 3B 2B B HB F H 2H 3H 4H 5H 6H
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Cross Hatch 91378 npeTa
URAD PaANT DR OTITINT 29U 297

ASTM D-3359 , ISO 2409

now 19 AIR'N

;A7 o'Pn oDInNn 7w 0v72Ivn
NONE 7NINN X7 DOIMNN DY DWIANDN TNX X

"19'%¥N ¥ DI0F D'V W NIgnInn
.0DIN'NN 7¢ waonn Nima
D'MIA9 0INNN NVWA 191 5%-n NIt X7

TINT 19'¥N 7w D' NIpNINN
.0DIN'NN 'W2aona I/ 0DIN'NN
,nown 191 5%-n an1r nan
omiao ,15%-n anir nann X7 X

DIN'NN 72 IR 19N W 'R NignINn
NIFNIND IX/1 ,NIANY NIYIXY NNIXA ,DR7N IR
.DWIRNN Y 021 0PN 2w nRn IR Nk
;nown 291 15%-n "anrr nan

oMo ,35%-n N NN X7 X

DDIMNNN TIXT 19NN 7 DYOR NIgNINN
W DN NIPMINN IN/ NN NVIXY NNIXa
- 35%-n ani* NN .0 Ind 7w npn
oMo ,65%-n ANI' NN X7 N ,NVYN 190

N'NY 0P ¢ nignann nn 7
4 an17 avn
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Cross Hatch 791778 n2o72

Surface Typical description of result IS0 ASTHM

The edges of the cuts are completely smooth, none of the squares of the g SE
lattice is detached.

Detachment of small flakes of the coating at the intersections of the cuts. | 4B
A cross cut area not significantly greater than 5%, is affected.

L
- 1 + The coating has flaked along the edges and/or at the intersections of the
bt cuts. A cross cut area significantly greater than 5%, but not significantly 3B
:H } - greater than 15%, is affected.

The coating has flaked along the edges of the cuts partly or wholly in
large ribbons, and/or it has flaked partly or wholly on different parts of 5 JB
the squares. A cross cut area significantly greater tham 15%, but not

- significantly greater than 35%, is affected.

bt

The coating has flaked along the edges of the cuts in large ribbons

and/or some squares have detached partly or wholly. A cross cut area 4 1B
significantly greater than 35%, but not significantly greater than 65%, is

affected.

Any degree of flaking that cannot be classified even by classification 4 5 0B
(1B).

15
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ASTM D-3359 , ISO 2409

Surface IS0 ASTM
MNone 0O 5B
NN MW 29D DIWIAPI TINNN PPNIN
Stpib
SELEGTING THE APPROPRIATE ELCOMETER 107 CUTTER = e X s
220 Thacknegs Substrate Type Cutting Teeth ToothvSlot Test Method I
um mils Spacing 2 3B
050 2 Metal " 1mm ASTM D33598 0
0-60 2-4 Hard 6 1mm BS EN ISO 2409 Liid
060 | 24 | Medium 11 1.5mm - - 3 2B
060 | 24 | Sof 6 2mm BSENISO 2409 | +
50-125 25 | Hadand Soft 6 2mm ASTMD3358 | ﬁ i i
61120 | 24-47 Hard and Soft 6 2mm BS EN IS0 2409
125-250 5-10 Hard and Soft 6 3mm Quick Check Only
Accessories ASTM D 3359 Adhesive Tape (2 rolls) ‘ | Greater 5 oB
IS0 2409 Adhesive Tape (2 rolls) | 65%
& AMPF

16
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. ISO 2409
Y Coating Thickness Specified | PosiTest CH Cross

Blade | Hatch Adhesion | hepiacement

. . : Blades

um mils (Spacing/# of Cuts) Tester Kit

0-60 | 0-23 |1mm/6Teeth*| CHKTSO6X! | CHBLADESXI
61-120 24-47 | 2mm/6 Teeth CHKITISO6X2 CHBLADEGX2
121-250 | 47-98 |3mm/6Teeth | CHKITISOBX3 | CHBLADE6X3

29y N’ — TN NPT

dEA

* For soft substrates (e.g. wood and plaster), use 2mm / 6 Teeth for coating
thicknesses between 0 - 120 pm (0 - 4.7 mils)

ASTM D3359

Coating Thickness Specified | PosiTest CH Cross
Blade | Hatch Adhesion | Teplacement
: Blades
um mils | (Spacing/# of Cuts)|  Tester Kit
0-50 0-2 1 mm/ 11 Teeth| CHKITASTM11X1 | CHBLADE11X1
¥ AMPP 51-125 2-5 2mm/6Teeth | CHKITASTM6X2 | CHBLADE6X2 7
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Annex A inormative)

X-cut test

Tabla &1 — Classfcation of fest results

Lavel 0
Mo pesling or remaval of coating.

Lawvel 1
Trace pealing ar removal along s or &t
Iher |I1EEI'E-EI:%CI‘.

Lawel 2

Jagged remaoval alang cuts up to 1,5 mm
lther slde.

Jagged remaval alang mest of the cuts up
1o 3,0 mim elther slde.

Y

Removal from most of the area of ine
X-Cur under the tape.

Lavel 5
Famoval of coating Deyond Ine arsa of the
-t

X-cut Test - 7313 7R NP°7a
ISO 16276

3M-250 2727 10 MYXNARA YXIANN T177R N7
(") DI ,parn) TIR°TAT 2197 NLWa DR MPID W
SIN0M 190 YW TR aRp Y 7oopnh v

.NoNnb ¥R 2990 NN

.M%yn 30-45 22200 12 N

oD 7YY V0T NPT P2 NPT CNWI PN W
Jownb Hanna

YAIOW w0 PR—-0 DIy
.MAPVEA2 R PN TIRY DN 7100 - |
2" 1.6 2mM7 7Y 7O TR 7700 — 2
2" 3.2 2mM0 7Y 7R TR 7700 - 3
X-17 7102 ¥23;77 211 non — 4
X-11 21mN% YInn Y910 ,vaxn 9 5w 7100 - 5

ASTM D-3359

5A - Mo peeling er removal,

4A  Trace peeling or removal along incisions or al their intersection,

3A  Jagged removal along incisions up to YAe In. (1.8 mm) on either side,

2A  Jagged removal along most of incisions up to Y in. (3.2 mm) on either
side,

1A Remowval from most of the area of the X under the tape, and

0A  Removal beyond the area of the X.

18
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Pull Off Test — 351778 npS72

ASTM D-4541

NIIYN OV MPATHN PYIND 719010 TIY NO1AP
.1NAOWN DV D9N PIINDY YNNI DIYIAND

N9V MINTR NPT

VT NPATN MY NYNIANND NPITAN
NOWNT AN M NOYIM YIND

MPa, PSI ,N/mmz2 : NND/NOND DY)
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Fixed Alignment
Type I

Self-Aligning
Type VI

e 1)

Self-Aligni
Type llI

-

ng

Dolly’s @ 2% 2310

.§
k4
=
S
b
a
-
b
& -
o
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A
iy

Self-Aligning
Type IV Type V

Self-Aligning
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Failure N

.......................................................

FIGURE 9.1 — Adhesive failure of a coating.

Coating Breaks

Within Itself
and
the Substrate

ot at

...............................................................

FIGURE 9.2 — Cobhesive failure of a coating.

(V2D MMAIN) NPNWNA HVO
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FAILURE AT GLUE LINE

(Pull Off) 72552 np57a2 2991WONR 299w

DIRECTION
OF PULL

TOPCOAT
PRIMER
STEEL
ADHESIVE FAILURE
PRIMER TO TOPCOAT
o | o & o

COHESIVE FAILURE A, T
WITHIN PRIMER ADHESIVE FAILURE COHESIVE FAILURE
PRINER TO METAL WITHIN TOPGOAT
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ASTM Pull-Off Test Methods

ASTM Method

Standard

D 3359-09 | Adhesion By Tape Test

D 6677-07 | Knife Adhesion

D 4541-09 | Pull-off Strength of Coatings Using Portable Adhesion
Testers

D 7234-05 | Pull-off Strength of Coatings on Concrete Using
Portable Pull-off Adhesion Testers

24
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Defect or pinhole
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19957 NIDOXT NPOTa HEHi
NACE 188 / ASTM D-5162

19'¥N NID'X NDIYN7Z X7 ,NYANN NID'X NI'NAT7 1TV 7D

Wet Sponge u 500 Ty Spark Test u 500 7vun

ASTM 9,90V / NACE 67.5V
0-300, 500 0-500p

.‘/

A
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— No Process Standard Requirement Tests o
Approve materials, Workers

5 L 1 bp L General Spec.

PROTECTIVE certificates, Coating system.

COATING
N P Water wash SSPC — SP1 Visual
720Y %2 A9

Abrasive Cleaning

3 ISO 8501-1 Sa-2v 100%

212K NP

Roughness
4 ISO 8503-1 50-85 p T1¥» NI 9

01901 P

Dust Tape ISO 8502-3 Level 1 5 °
5 = eve 7% NI 9O

Inspection Test Plan
6  Salt Test ISO 8502-6 50 mg/m? 7% nNIn 9

Environmental Conditions
7 Ts - Td > 3°C VIR 01> 93 %19

72°30 RN

Primer: Rich zinc epoxy PP PR YA S MR

8  Or HB Epoxy ISO 19840 4.1 7730 mno?1 201790 MYoY 95 7y

'
+ Strip Coat V9% 903 nn 'pa

Top: HB Epoxy P TP VAR 22 MpPTa
ISO 19840 4.1 752v MInoe?1 2017197 MYX 90 OY
9% 502 nnR P2
WY P 9

+ Strip Coat

Holiday test — wet sponge 90 Volt ASTM D-5162

10 50w mioxn npr7a No Pinholes MRIPR 712 P R E P A R E

Top: Aliphatic polyurethane

11

ISO 19840 50-60 p

Total DFT XM NIn 9o

Dry Film Thickness ISO 19840 340 p min 1PN oXNA MP™T2 NS P L A N

590 w2 YAy A

Final Inspection 100 %
n°m0 P12 SSPC PA-1 ORI ART2
Additional tests:
Mmoo Mp° 13
Adhesion test .T2An Nonoi nya mp T2 3
ASTM .
Test plate D-4541 5 MPa min XN NPRIPR MP*T2

MpPPea nwTh 28
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