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6 Erosion

7 Cavitation

8 Fretting

® Water droplet erosion
10Shroud

11 Solid particle erosion
12 Maintenance

13 Repair
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14 Coating Conditions

15 Refer to appendix 10 to IACS Recommendation 87 - Guidelines for Coating Maintenance and Repairs for
Ballast Tanks and Combined Cargo/Ballast Tanks on Oil Tankers, revision 1, 2006.

16 Holiday

Y



0dd S Jolye alS piomen g odlitwl (odl] Lider gl jl g sllas yguod b amd Cislles 8 i ol b1y 55
Dyl pldl 3 Y gt oyllal cod

1ol 0u &) (oolpiiig 5 P8 4 Pl Gjgo 4V Jods l eolaiel Jolpe 3D 5

tgy o 3] 5! g dabad (615 Lol 5 Sl b dong b yinloyd g5 s 2 Jgl o5 =)

ilep g mle Clhlad (ol b pjlSe 93 (Shls 9 Kb g (gmelingls degecmanj 93 (sl 395 ialuyd aShl 4 42 L
ol ol plaasss oage w0 ol Laskid a5 3, Sljs Cuedl Jgl dnyd 3 inleyd g5 paseis 1N il e dels )
odol 4o &y90 4y MBI (et £95 (o Sl ewdid Juad ) (ppimen Casl (S5 puine (Ll ol
ooy 13 ey @3 b olye vl cilizee STy 6y (655 yompsoS slmoy 5> Jlio lging Canl 53 bl5 .l
G p 3l Ggralugls doysuiliS g g cladlgl )3 5 Sy Lo llL )5 cle e L olpen (ol b )l slagyn s
O BB ylsbinl g5 iolo)d g9 4 drgi b (008 )15 slasyluiliv] 4y bgsye Clxidgs) & Cungy ) D9)c0 slod &
Ll

35 3y90 Slhuogad bl 9 )kl s 192 P -V

13) Slale 5553 1y O Lamo U bl 55 (askad) Y 105 51 Mt el ogliti alS g olaad 3,815 Lagoes 4S5 4y s |y
Sluogad (S p Wl (ol 3150 5 (iI550 b)) 4 5l Al (gm0 eS slroy) lsa b 5 (L)guslisS 5 4hs
9 Sl 55390 (2B g0 Sliees ) (el b 4 polie (Sbaiudgl (ol Cluogad (b))l ly o oo )3 00 gk
295 bl po ) g0 )3 Ml e (wled )90 Lame g dskad ()5 Lulyd 4 i b 50> (S

ol 53390 Liudgngil

sl 5l 2y90 GRSl B 4 Cuaglie

Cgure po3) 3)lge jl Ydrgll (53,55 Cluogad (aw)p bl 0k)g3 lame Sy (12 )20 )3 4slad 3 )5S &S 5903 ¥ S5
g 50

8 plml Cogll i ipgw P8 Y

Slosd yasuio ¥ g ¥ o) oled dw b a5 wloss sy y905] pbl Cuogll dus 53 b yibggil Slusguas b))y
)] )90 0903l €9 e o P —F

9 Fd 5 4y g L i 39 s B b3 3050 (903l £55 sty 350 (g daad S Lyl 4 g L
Dbl g Cluogad o Sk o sloigesl J (S g oo 313,90 ,lilksl § SISl Elgpun cuadd (0] 0125
ol 045 S5 0= Cangy 9 Y- LISy ) yidy Gl 205 OBIA Jodo 4 g L

PR s g (o) ey P -0

waag b A Joar 50 gy lias 3 ol )b 4 polie (sl il (2bj)l 5l 3)90 Cluogad (o )B b s>
ol 005 SOV isy o yde Glows gy WCasl 0ad (5)l55 39550 Y e

2 e () i pS =7

P9y & paslis by Sl U by b jlu (g5 o ol asdad 93 (sl 93,) Jle 93 ()il (pleialy jslaie &

Yy



P o L 31 9,5 L lwgll gy L Inconel 901 4 422 stainless steel s I ,u (yye8 Vobgw Jue s PVD
el 00 )53 mCungy 9 9mCus 3 o 4 GBLedS (Bgy 4 (TISICN) prilis—

ool 0ad a3V S 3 8 2 ol Sles Sy

[ASTMG76 ]i[ Solz 3 ol }

(i o |
b Pl
[ ASTM G73 ]<—[ olo wlilad ol b ]v _ l
Sy gy o 3yl 31 o2litsl b (y90]] £55 (o, 2 ’

[ASEM4170 ]< [ Rt ]‘

T
(e - (o ¥

' ‘ gy slesgejl plosl 9 s)lidlgybn] s
(¥ Jg)

v

oo et | T egbopd | o Yo
|
;

‘ Sidasl 2l caa cuslio gajl Gl ’

(A Joiz)
by 3 4 dagi b dogyye ol dulie wsllal .
| A Josa)
v st

Uinle B 4 polie clayiidg b Cluogas b)) & baiye (ygeil plool gl g basluslil v Joun
okl 3)90 (glad Ll pl Oibg Cluogas sl | poil ©ygo > |
o)l pls
ASTM F1864 - 16 Sl wcaie | x| - \
ASTM G76 - 18 O s g sals @l
ASTM G73 - 10 (P EbiEs e =)
ASTM G40 - 17
STP 0474
ASTM G65 - 16el
ASTM G40-21
ASME STP-PT-066
ASTM STP946
GS EP COR 161

ASTM D4170 - 16 Sisp ply o Caglis | X - \
ASTM D7594 -19

ASTM G32 - 16 Oomlingls ply > cuglie | x - \
ASTM G32-10

ASTM G134 - 17

ASTM D2809

ASTM E384 S | X - \

17 valve stem

Yy



ISO 14577
ISO/TC 164/SC3
BS 5411-part 6

I1SO 20267

ASTM E 399-99
ASTM E1820 —20b
ASTM C1326-08
ASTM C1327-08

ASTM C633 - 13(2017)
ASTM C1624 - 05(2015)
ASTM D 4541

ASRM E290 - 14

ASTM D3359-08

ISO 27307:2015

DIN 4856:2018-02

VDI 3198

ASTM B487-85(2007)
1SO 1463

BS 1SO 16413

ASTM B733 - 15

ISO/TC 201
ISO/TC 202

I1SO 22581

ISO TR 14187
ISO 22415

DIN I1SO 11505
I1SO 13424

I1SO 17109

I1SO 22278

ISO 21874:2019

o Sygo &y Gldsy S S

NACE standard SP0188

by )Y esd
ASTM D 5162-B
1ISO 18550
1SO 4287-1:1984 T Sy
1SO 4518:2021
ASTM E1274
1SO 9220 e ol S

ASTM E1920 - 03(2014)
I1SO 29301:2010

ASTM C1259 — 08 SVl Jye
ASTM E1876 — 15

1SO 14577

ASTM E3-01(2007) Ui (53lsh 0
1SO 4288

ASTM B117 Sy 4 Cnglia

NACE standard 2004
ASTM STP-421
ASTM G44-99(2005)
ASTM G31

I1SO 10289

ASTM G91 - 11(2018)
ASTM G33 - 99(2020)

YY



https://www.iso.org/obp/ui/#iso:std:iso:1463:en
https://standards.globalspec.com/std/10276939/din-iso-11505
https://www.iso.org/obp/ui#iso:std:iso:21874:ed-1:v1:en
https://www.iso.org/obp/ui/#iso:std:iso:9220:en
https://www.iso.org/obp/ui/#iso:std:iso:4288:en
https://www.iso.org/obp/ui/#iso:std:iso:10289:en

ASTM G106 - 89(2015)
ASTM G5 - 14el

ASTM G96 - 90(2018)
ASTM G102 - 89(2015)el
ASTM MNL20

ASTM G3 - 14(2019)
ASTM B 287

ASTM E2550 - 17
ASTM E1582 - 21
ASTM E1131 - 20
ASTM D2485 - 18

Sl solul

1SO 10308:2006
ASTM E2109 - 01
ASTM B765 - 03(2018)
DIN EN 1SO 10309

Dby JoI o JB

ASTM G99 — 17
ASTM G65-04

ASTM B611 - 13(2018)
ASTM G132 - 96(2018)
1SO 18535

SWacl copd a5 b 4 Cuoglie

1SO 19252:2008
ASTM C1624
ASTM G171 - 03(2017)

ASTM E2245 - 11(2018)
ASTM B636 / B636M — 15
ASTM B975 - 18el

ASTM EB837

by byl 3layse (sygesl A=Y

a2 by Canl S5 BB sl 00 i) o Jilpl ao5)) pim 13 nygol plol gl 5l 3590 gyl i A g 5
agby 2oy ¢yfamST e sie s )L o> Jold) (awme balpd g 5oS (ooin bulyd ¢ s i (ldey £95
A8l (A5l g jeite g5 o o3litel 3590 (slaigel] s 92 e 3 (SH)8 Sliee

o idigy (b)) plSi 55 o yge3l posil (gl L5 3550 (g, il a2 A gl

o3lisul 3,90 329,/ (19051 pL Dby Sluogad
(AFM) cpigsan] 6 (5,599 S0) (i3 )9 1S40 S
(5550s) (i (B 5599 5590) i) lg See CanSd (Ko ity

Yroge (IS g Cdy Ll —Siusd (9) ow

SWaol o pd (e 9 pialo 4 Cuaglio

gl T Glalie palesl M ca Gilesl Mans v ape il sl yd 4 Cooglie
Mol ca pilep Gilejl Msamaule o b il b

18 Multi-Directional Impact Testing

19Gas jet test rig

20 Foreign Comparative Testing (FCT)

2L Air-sand erosion test rig
22 \Water jet erosion test
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1- ASTM B697 - 88(2016) Standard Guide for Selection of Sampling Plans for Inspection of
Electrodeposited Metallic and Inorganic Coatings
2- ASTM D33.02- Service and Material Parameters
3- ASTM D33.04- Quality Systems and Inspection
4- VDI 3824 Blatt 4 - 2001-08 Quality assurance of PVD and CVD hard coating - Inspection
planning of hard coatings.
5- DIN 32521:1983-01 — Acceptance tests and quality inspection for thermal spraying equipments
6-1SO 14918:2018- Thermal spraying — Qualification testing of thermal sprayers
7-NACE SP0502-2010, Pipeline External Corrosion Direct Assessment Methodology
8- ASTM D33- Protective Coating and Lining Work for Power Generation Facilities
9- API 598 -Valve Inspection and Testing
10- MSS SP 55- Quality Standard for Steel Castings for VValves, Flanges, Fittings, and Other Piping
Components
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ASTM D 1186 Nondestructive Measurement of Dry
Film Thickness of Nonmagnetic Coatings Applied to
a Ferrous Base

ASTM D 4138 Measurement of Dry Film Thickness
of Protective Coating Systems by Destructive Means

ASTM D7091 Nondestructive Measurement of Dry
Film Thickness of Nonmagnetic Coatings Applied to
Ferrous Metals and Nonmagnetic, Nonconductive
Coatings Applied to Non-Ferrous Metals

BSI - PREN 17290- on-destructive testing - Ultrasonic
testing - Examination for loss of thickness due to
erosion and/or corrosion using the TOFD technique

ASTM D8331/D8331M - Standard Test Method for
Measurement of Film Thickness of Thin-
Film Coatings by Non-Destructive Means Using
Ruggedized Optical Interference

SP0515 — 2015 -SG- Implementing Nondestructive
Evaluation Technologies to Evaluate Buried Pipe in
Nuclear Power Plants

ASTM B499 - 09(2021)

Standard Test Method for Measurement of Coating
Thicknesses by the Magnetic Method: Nonmagnetic
Coatings on Magnetic Basis Metals
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SSPC-Vis 1 Visual Standard e b
MSS SP 55-Quality Standards for Steel Castings for

Valves, Flanges, and Fittings and Other Piping

Components - Visual Inspection

ASTM  D7127-Standard ~ Test =~ Method  for S S
Measurement of Surface Roughness of Abrasive Blast

Cleaned Metal Surfaces Using a Portable Stylus

Instrument

ASTM E165 / E165M — 18- Standard Practice for 36 mle s

Liquid Penetrant Testing for General Industry

AWT — Standards for Corrosion Rates

NACE SP0775- Preparation, Installation, Analysis,
and Interpretation of Corrosion Coupons in Qilfield
Operations
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ASTM D4541Pull-Off Strength of Coatings Using
Portable Adhesion Testers

ASTM D 3359 Measuring Adhesion by Tape Test
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ASTM G96 - 90(2018)- Standard Guide for Online
Monitoring of Corrosion in Plant Equipment
(Electrical and Electrochemical Methods)

ASTM MNL20- Corrosion Tests and Standards:
Application and Interpretation

ASTM 03.02 Online Renewal —Corrosion of Metals;
Wear and Erosion - (IHS V0302)
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ASTM D 5162 Discontinuity (Holiday) Testing of g 5D yablys dgng
Nonconductive Protective Coating on Metallic
Substrates

NACE RP0490-2001- Holiday Detection of

Coatings

ISO 2746- Vitreous and porcelain enamels - High
voltage test

ASTM G62-B- Standard Test Methods for Holiday
Detection in Pipeline Coatings

ASTM E999-Standard Guide for Controlling the
Quality of Industrial Radiographic Film Processing

ISO TR 16203-Corrosion of metals and alloys - 295 (@lo) Jhuw yomol yilid
Guidelines for the selection of methods for particle-
free erosion corrosion testing in flowing liquids

ISO DIS 18897 - Corrosion of metals and alloys - 295 (35) Sl (ygel il
Standard test method for particle-free erosion
corrosion of metallic materials by jet-in-slit

NACE SP21464-Erosion Management in the Oil and Sl liee o e
Gas Industry
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1- ASTM AT780 / A780M — 20- Standard Practice for Repair of Damaged and Uncoated Areas of
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