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Fi 3 Schematic showing the mechanism of galvan-
9. ic corrosion, which occurs when two dissim-
ilar metals are placed in contact with one another in the
presence of an electrolyte. The more electrochemically
active of the two metals will act as an anode and will
corrode preferentially, while the less active metal is
protected. Source: Ref 2
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Fi 2 Schematics showing the mechaonism of crevice corrosion at a joint. Crevice corrosion is common at
g. weldments or sheet metal joints (@) and rough surfaces where electrolyte can be trapped, and it can oceur
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at tightly sealed lap joints, as in (b). Source: Ref 2
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Fi 5 Schematic showing the mechanism of pitting
g. corrosion. Like crevice corrosion, pitting oc-
curs at localized areas depleted of oxygen, low in pH,
and high in chlorides. Source: Ref 2
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FIGURE 6.1 — Photomicrograph of a section through a_
typical hot dip galvanizing coating showing alloy layers.
[SOURCE: User’s Guide to Hot Dip Galvanizing for Corro-
sion Protection in Atmospheric Service (TPC-9), National
Association of Corrosion Engineers, Houston, Texas, p. 1,
1983.]
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Table 2 Corrosion of unpainted coated steel test coupons after 2 years of undervehicle exposure

Surface ares showing base Average pil depth

I 1
Coating weight per side Steel thickness metal atlack, % ,—\'ehlcle l—| ’—\‘-rhiclc 1—]

Material glm? wxlft? mm in. Vehicle 1 Vehicke 2 pm mils Am mils
Hot dip

Galvanized |................. 1200150 0.39%0.49 0.71 0028 0.6 4 0 0 15 L6

Galvanized 2. ................ 10120 0.330.39 L.890 {1035 0.3 1A 1l 0.43 hii] 2.2

Galvamized 3. ................ 5590 0.18:0.30 .45 0.018 0.3 50 0 ] 15 0.6

Galvannealed 1............... BOY120 0.26'0,39 1.42 0.055 0 1.0 I ] n N.87

Galvannealed 2. ... ... .. 7585 0.25/0.28 0.89 0,038 0.3 28 11 0.43 86 34

One-side galvannealed ........ 66 0.22 .66 0.025 25 56.5 48 1.9 67 26
One-side electrodeposited

2 . | 0.30 0.38 0034 1] B [ 15 120 4.7

In-15M04Co oo Ly 0.12 0.70 00275 46 67,5 15 3 Xl 3.2

n6Ni.oo. 1D 0.065 (.68 h.o27 L5] 915 83 33 100 4

Ind6Ni oo D 013 0.68 0.027 38 7%.3 bk} 29 128 b]

In-16AL .. ... .. ... ..... 25 0.08 (.68 0.027 59 §4.3 64 2.5 97 38

In-22A0 . oo 40 0.13 (.68 0.027 54 T6.5 6d 2.5 90 35
Zinc-rich primer

One-side Zincrometal ......... 40 0.13 0.92 0.036 10.8 17.3 53 21 73 19
Uncoated

Cold-rolled steel. .. .. .._...... C - 0.51 0.020 100 |0 =250 =10 =250 =10

fa) Vehicle L, 660 days, STO00 km 131 700 milesh: vehicle 2. 660 days, 53 50 km (33 290 milest, Source: Ref &
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Fig. 2. Dissolution of phosphate coating in 5% NaCl [14].
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I——-Break in Coating 1o Steel Surface Moisture ADSOrSHion imo Film
(Moisture Previous Coaling;
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FIGURE 4.3 — In inhibitive coatings, moisture penetrates

Moisture Allows Zing to (onize i i

: L : ionization of Inhibitor
Cathodically Protecting Steei - Reash::m with Stee! Siurfa:e
Tight Adhesion Prevents Coating Undercut ~ Passive Layer

2nd Organic Topcoat! NG . ! 2nd Coat

i 15t Coat
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to the inhibitive primer where the reactive pigments are ac-

FIGURE 4.5 ~— An inorganic zinc primer reacts to protect tivated to passivate the metal substrate at the coating-metal
the steel substrate at breaks in the alkali-resistant topcoat. interface. (SOURCE: Munger. C. G.. Kirk-Othmer: Encv-
(SOURCE: Munger, C. G., Kirk-Othmer: Encyclopedia of clopedia of Chemical Tecknology. Coatings. Resistant, 3rd
Chemical Techoology, Coatings, Resistant, 3rd Ed., Vol 6, Ed., Vol. 6, John Wiley & Sons. New York. NY, pp. 456-37,
John Wiley & Sons, New York, NY, pp. 456-57, 1979.) 1979.)
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Table 1

Corrosion testing procedures used by ditterent automakers | 17]

Type of test GM Scabtest Ford test APG test Chrysler test Volkswa- Renault 3C AP, test
modified Ford gen
Salt spray No 15 min, 23°C Nu 15 inin, 23 °C 24h,35%C 24h,35°C 40, 35°C
NaCl 5% iwice
Immersion 15 min No 15 min, 23°C No No No 16,5 h,40°C
NaCl (5%) ambient distilled water
Humidity cabinet 225h,60°C Bh25°C 225h25°C 15 min, 25 °C 8h,40°C §h,40°C 18h,40°C
§5% RH 100% RH 83-90% RH 90-100% RH 100% RH 95% RH 90% RH
Laboratory 75 min 48 h 75 min fih 16h 16h 6h
Freezer cabinet 30min, 23°C No No No No No 2h,23°C
once/ week
Oven drying 1 h,60°C No No No No 48h,20°C No
once/week 4% RH
Cycle duration 24-255h 1 week 24 h [2h | week | week 48 h
Length of test 20 cycles 10 cycles 60 cycles 30 cycles Jcycles 7 cycles 10 cycles
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Fig. 3. Mechanism of cathodic delamination [35]}.
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Fig. 4. Schematic cross-section view of coating system partially damaged
through to primer coat by an impact event [35].

A



O pliens ulal aan e odbal Ghdigy Gl o sasT usas 4 (ad
Olae 5 La saias (23Sl ol 3585 e yuw ol wsa g sanlg Gy 5 0008 Jolge
Oaiad adl co SIS Gl 58-S 5 Sy Juad o o€ Had oY Y gl el
il oo YU Sl sanlsy Y Lo O JEBI e pew S w0 S ad i

098 4, LIS G slasal s € wo K (adidie (55353580 sl (58 o)1l a5
ool b/ el sl 055 b wlie 5o (e 5YL Sl (55335358 1ol Jase 53l
2948 ula) sl JAIAS 5 S usa s o 1) (6adds (ol S il oo OF s sl
RV KPSV IR KK ENPR PI- - PRy

Olaa s Koy JAls 4 5 0a 348 e yow  Leldheiser elasas ulal s
O5eeS) slial £ 53 4 uilS Gad ¥ QY 5 o)l el wil e age BT 358 S 65l
ol (S S5 5018 S jide Juad 5o

il SIS WIS Gay J4B oo S el s o wlie SaosA Al 4
IS o ls o gems g a8l o BLAE sy il crand ) o s8I Gk LY LY
e S Sl S 0058 e o Sl Y 5 il e Gl 33 PH sl (oo (5538
o8 S oY pans 0 gd oo Al YL sl AT cie pu o aladl e 5 9S8

oo OIS 398 5ol 5 S o g delal A3 5 W9l o HLiled e

Fa



59y i g A ouylg sla g:_\:u.ui—f—l‘-
C)‘JJ“S-‘-“L;“QL&:"JJ#“&‘G&@%;‘3“%“5‘6*5)‘61“3-“‘5333@
s Gl Y e Gl 9 el 3 S H18 G ] e 9 Gy Ol

ol cblia fBlaa 50,8 15 50 Y Gusss tess (sl

Tepooats

=" Primer

———— Phosphate
= Galyanic Cosating

Fig. 5. Schematic cross-section view of coating system partially damaged
through to phosphate layer by an impact event [35].

oy eliwa La ¥ 505 4 s s jsa Jolse (8 us50 5o aS Hsb (las

ols e oS ) dlie 4 sy sa Jolse J5i gl 2le g 50 8550 (pl o u S
Aol o asas K Y Siide Juad Ho S Hud Y LY 5 oyl ssa g cul suk
L asas oo edlal gwisd oo 58 ,0 S ¥ bhag ol (Su,a oY sans

‘}JAJ‘CJ_BSLA.AL;‘HMﬁ@)dj&ﬁ%%b)ﬁ%}&iﬂanﬂdﬂ‘f

Do



Lsd_a-iJ‘_"\.AJJ‘%SJJJQum%ﬁm\’x\gdﬁwbd_)\}&cgdﬂL;-.\S‘J.]n...udz‘l:s‘:a

b oo dolol aiay o mus S

0¥ 99 43, g da ouylg (sla caawl -#-5
O 03 4S5 080 (oo (LS |5 Jane g3l (i gy pluncs 51 (e plalle S ) S
5 Bl 0 ga g su YT ol gie 4 M8 4S el ge s s sde ol s b Bl 4
9ol Ol ian iy (e Siiie Jead 4 S5 Y 51358 Gask 3l S pla T L
SIS shaal 5ot (oo S -Gl /Ky Side Jead @ ogae 3aub O b e

Aol asa 30 ol g oad Ja sl 5! ) S clle

H20 *-‘]

NaCi -4

A g o .
e N L

Topooats

== Primer

~-—— Phosphate
~—0- (alvanic Coating

Fig. 6. Schematic cross-section view of coating system damaged to expose
the steel [35].

Y



slaal b 01 S 50 s @] el S il o wsmss (Sus0a dn S Cpllis
B o Vb el ] o glae Lo S (s SIS) (a8 s 598 O3S

S Jimd i o by (85308 5 g oo ST swn ol Jae 31 (Su, 05
s (S Se5 0 wlgh 5 eal, WK 5 Ol S sl o siel 5 sud Baas
Jomd 3ok ) Lel i€ e K55 ¥ 5 plausd wil s oo Sl 4 WK sla s
Glid ¥ 0,8 oo opse Jae Gl HB-Gliid § Glid — &5 sad crn S i
o35 iy s e 0 Ol sla G an was (oo s3lal oS (g o3l 4wl o JAASS
S Jead 4 sk sl cual D150 €058 oo K WK iS5 08 4
by o€ o Jlael T G oS an b

PH Lu s, sea Lan] «< € Slaa 0u 8 o PH (2al€ siels (595 s3] o Ja
laa sels (Susa g S 50 aSPH sl o SYLPH o sl 5
o3 5 il oo Sl Sl YU sla PH o la sl sy o g oo Soiie Juad 43 s
18 el (8L PH o slae Ho oS ol&ia ol ol i pls oS i glia 0080 sla PH
Slasbil il sla PH o 50 alis (sl Jliw S o diala Sl g0 0,80 o
-Gl -5 LS i Jmd o 5 s Sels Jole gu gl 5 aiiua
S el b e Blid 55 Ho ssmge o0 4 e Glalbdl el 5 W o
Ssay Soidie Juad allaiwl b Glacd ¥ 505 50 g0 (Seosa O Sua3 bLS))

.J‘)‘J

oy



19395 daas COSMeELIC Su,6a yu yige Jolgs -V

St HLBT 51 590 (o055 Gar (Susa 50 Sse Jelse sb) sl L a5 L
Joolse gl O (Aue il Gdls (38 5 05 Gu (Suosa 5o Aliae sla a5l «S
5 58 (S (18 sl alad) olilae (ki gy cuolais (o318 Giudigy g5 ) ke
o Lapitie (ol 58 euliianl o) 50 S5 e 5 G b Gl 5o Jagae byl oS5,
ITPYIRY | PRI Fri auiwq@ﬁém\c@b L gy S 3a88 &y gun

=0 v ke 586 g0 sa Ga Cosmetic  Sujsa 5o 4 358 Jolse 3 A
reecal i suy ) LA & geas
555 Lhidi g £.63-Y-)

oo aline 5T sledis o TOWnseNd et la L 55 48 S ala) olidas 5o
Looad Glabe)T sla3lll alds oS o K padidie 5 aiid K 5158 (Sussa sla o ol
(@S Gad Y QY 5 8K glal ol eolie €005 0 S 501K S

Bl EG G cn s 555 (Y b oo slie gl HDG sla @ s ol Lo
WA sl,la Zn-Fe 5T (ol g€ sla 355 a9e oo il o b o) Sidn cwlis
9 0l oS e blia il 4l Hu 5 sl WY 58 ol o e Ol Jaesly
il oo HDG (sla 355 5 1S 5 (Sussa LSl ce yon (painen

ZN 4 cond s 5S g5kl cmsld gl cZN-Fe ST 5o galccnl 5o s e
S o bl LSS slae SLIE Bhle 5o (5580 cudsb Gl by 5 ool

Fe™ +yoH™ — Fe(oH), ")

oy



il YIS gla Grdg S oS gl da e s ol (Sae a sgde
s ZN 5 asil oo slade 0,3 ZN-NI (id g o el 5o oy (3G
1S ol S0a 0K o oablia Ko, ) SOIGIE o) gen 4 g 0 s o0 8055 o S
sla il alagl sasle (Bl Gidisy 5 (il (LS wa S (oo (65 0 ) iy
) il oY smns i 03 o Ghidhg bl S50 e s 0SS
L G 03 s gy saal usa s 0 S5 S pla o Y88 o (s, (Seos
S ol S 03 o Jrae adapelS ple S o peas 3T Gy (le) @niS
LS5 O 08 590 Saosd Ol (30 oY simns S 0l o JS5 Sl sad b (b
oS e ailes G o) e il g3 g0 silasdls JS0 5 32 Ghdgy Cpl S e LIS O
WSS 1 Jlas 3l 5o guas sla (S g sla
A ab)T sla e ylLee et La b g5 GA sa¥ 58 sla 5,9 2bo) sl
64’2\9_66\.&@_,\945.A_'Gél:s)aLAL',T.J_.LNIAS_..“\L;»\:\A:‘_&\,JSSJIGL@LJJJ@J“
o8 il oad gl Ol o (Sus A 40 aatis Ok e 5 flo sla base 5o YIS
EG s HDG 3l ;3 (gl saac 5 gdas (23 (Salt-Spray) <o «s sla Giule)l
i h il o 5 cand (Sussa Jaenlly 5 sl (Suiiay i o € adl o
La o 00,8 (e gl GMEAT ol 3 il g, a0 b sl sugs s cus o
Dlaie Wb i gy ol COSMELIC  Su) 55 4 cie glie 0 gags (510 4S Wu S (5,8 dauis

S sy 581 (Sae Hlafie (o yidas 4 Rl gy 5a B 5B

of



2 ZN-Ni sZn-Fe glgis g 5o olam) PUadl o€ sl sadd (3,108 6 )l sen
=81y o9 S a8l e 3L Haeadl oy slae 5o 5 sl snee b il 5o S5 QY )
g oo SIS (Al 5 JS5) 55 coand sla &3 5 s sl oe da 590

O LS ZN-Ni glgis gy 5o 59k sl Job L] o o slas sle Yo 5l aa
S0 b3 ) SIS e blin a8 saaliiie i sadi o suls by (S, (i,
Yol oo (e Sl ZN-Ni 3 ZN-Fe sledidi gy 5o (352 (oo padiiin 3053
Ol s e mliblae 0 sl o alsy 380 K85 Ghdigy 5 oY 8 G ol S (T S
WY 58 5 4l e g9 (Sosa O Jeola oY sians € call (adidie olaalis
WS sblia A o e o Jilaa

lcule T ainan 5 sl o008 sla el Sad 4o sla el Bl saliial b
L ZN-Ni slgdii gy 5o saal s sa g L& 56 S5 S wu K jadie oliand 5 3
Bt s S5 a8 ola 355 50 a5 mle oo 4 abilia o yig VY-V /NI
Sam0 Ge¥L s alla s sla (idig 4 S 0 il o Jla o 0ol 5 W)l
Zn- sletidgy 5o (51 +LIS) 55 a 53U 4S w8 padidie il o Sl IS cbslia
alilia gu g ploe slagl bw g e blia gy Jobas Cpyig lols 4 Z NI L N
oy aaal pa 1 S5 Gad s gy HlaBe (3 1eS 5wl o (SIS

S5 il 55058 G 5o 495] Gl ad sudls S W K padidie (pl s s gdle
oS UK Oloae b ety b 5 palls (550 sl (Suosa @ oeglie ju (s suae

A ua JS5 YL pulie sholo S oleddi gy 5o aL8 Huil Sulla Hucudils aal a5

A1)



Ol S g o L T (Su55a @ caplie (alS 5, LS5 Gael wsa g el
=S ol Gl o sk o sas rad s 4 Bisd o0 K, € ol sad o pdse
3358 (oo Lgtidi sy (nl (Saod 4 el (il 3l aels JS8 — g sldidigy 4 LS
sedieo ol Cal s S S Sl (ulie Ho LS b gy daey Gl Ho S
159y el 93 Crolaus —V-Y

el s il 8l L s g, S aam Frank b g sa s alasl olidss L
Chipping ) s Lo Ws 4S €y 4 0,0y el £55 4o 58 5l o Gk gy o slis
Wb e Liwlsl (Paint Creep, Red rust

s ol Perforation Su,sa o 1) (cellas) b s (o9 0806 ) JSa
s Perforation Su,sa 380 209%12 Oidiss 050 b sa¥sd sla 3, Hu aas

8 e 3T 5l Gl

=

rfT 1T i rrorypmnty

FrroyrrirrTTrTrye g rTord

Hem flange

-Lapped part in low humidity

W 00O

Lapped part in high humidity

=y

* No panels

=
-
=

i

[

PSRN AR RARE REA

Number of perforated panels

x| *ofl] .*.*I sofll #E
45

CR 20 30 50 60 100
Zn coating wcight[gfml}

Fig. 4. Eflect of Zn coating weight on anti-perforation corrosion.

b#



s Perforation Su, 58 Gae 5o (celais)idig 000 om b, (aines
4_3_*,_0313&):,:*\_3459%]2 5 b Leticbgy Loy el s suls Gales sy Ll g

oudls aaal i 1 osa Sl (Suja

LI | LI LI | | L T | | | | L |

Lapped part in low humidity __]
@ :Perforation ]

'Y

[ . | :
! [

0]

Corrosion depth (mm)

|- T O O

20 40 60 80 100 120
Zn coating weight (g/m2)

Fig. 5. Elfect of Zn coating weight on corrosion depth at the lapped
part in low humidity of field vehicles for 5 years.

co e 0 s ZN N gy (o0 LIS 4S (55 3T Alias (sletd gy (ylas )

5 ewllaPaint Creep Ll jo cbilea o i ZN FE ol Lasred rust ), o
59 Ol oS wsiiea ChIPPING Ll Ho Sl 5 ©d e glis ol Lt sy cpl 59 5o
sleid gy 555 Blide (5 o550 oladnbe)] ail o il gy Gl Sids Sde 4ol
Ronda L s Sujsea 5 cbilia gl ad¥ cwelis Jilaa (us5) couss 515 EG

oy



K- PRI | PR P BIX! W—M%, 08 83 9dae Hu (g9 Abias gledidigy o) 50
cala pan g (o S 3 Gt sla s 0) @ wils (Susea by b, el Ll
asal g2 1, CoSMELiC Ko, 5lys 5o e slie Giul38l  ZN Gk gy 05 Gl b S

-

RUWARY
< cala padie Uss Highway 5 VOIVO oS o b 55 sus alad) olaidas
Soosn o slie YL a5l eel VLG 5 2 Y 055 L s sletsg

5 g o

Zn-Co- 5Zn Ni . Zn Fe slgid sy So,ea 505, due)y Ho SlEEa3 i an
S s S aam gl 5o S o,e Yasnda et La b s AlOz susly, o3 L Cr
S gl (Su55n 4 gl ol il 557 I Sl S (i oo
il 1 cllia bl wﬁ.%v S L Lt gy Lol

o olas 1y eeglie 053 58 ZN NI 5 cslia o 3Y¥L ZN-Co-Cr 30100
S ol s w b Al EG sl 555 55 = RODINS Lo 55 oS 3184325 g aa
il s ?~—?a%r O =08 83 sdae 5o L gy (pl (Susea LS, 5o ol s
Sl S (B3R il e gl S3S L ?'%v 0o b Ol gy €Sy sk

il e id b ?&%v 008 b Ledd g

oA



dilded olalas —V-Y

QY 0 6loh S LT sla Ghadg 5 590 o b Gos (2LIS dwlis
>3J0SSIC et LA bau 53 as0 g Glaad 0¥ 505 slolo «S sl gy b wio g Glid
OlsloT sla 550 Al 5o 5 @8 S e Shed] o slae o 5 6l suge plies
s YU s s ol ol 65 5ss sunliie B8 £ i s & licss 4Y w530 sask
b oo 99 5o L g sad Gland sl SIS (g 500y QST L 5 Ga S S culils

o ST L 5 s i 1ol 5L Gus = ¥ ) 53l s)ls0 lidas
sla 5,5 S o S eaan Lyl 5 es £ oy e Shastry and Townsend L s
Y 5o (ZNT NPT MDY £ 5lS S 3l o oS ol€a o5, L s suls it sy

¥ 5a) 59 ol 4 e (655S cunliia g1l s 3T sledd gy v 5

S50 Gl 5y (a0 sualiiie ol 5uidS (gl B 5a0 g0 e 5 ailius Gl

S5 5 s sLasll Lo Gira sl craad o ool suls 1) LT 52 5 3T
S ol 3 gags Gl QY (sHle el b 4ot o 5 00 e Su oS Sl 85l

O (55 (sla (s Jolid € Gl Y 4auls o (B3R S a9 Sand o

.‘;_JJL:L;J‘,_,.A%ATJ_BLQMQGALAQJ:\ Ol w8l i gy S ) Alls b el

Ol gy wiile Wb oo L (e Ol paie 9o (5318 b gy oS alSa (B33 5 g Ol Lol

A o lasy ual<  ZNn-Ni

04



oS da 5 Db Gloy S 4y Gliead sledids gy 4S Wil 0 (rineas Gufias

ST leiid g 5 o) ldidg (2 Seglie 1 (5l saae 5IL5 gaa s
L S ¥ 58 slgfny (lolS 5o (page 080 (u S Gles S (ines  cuils il g2
ol oS5 0 S a0 S 0B aiaas La ol ol W sl oo suls Ghidig s
s 5 SLT slemtitigy (B3R 55 5 () saac 5L ga o Jleel (i, 5 Glid

il aal A 55, 5L

-8 Sun V-

el Gy Sy abas L (SIMS) 4 56 (5 poa dhiwy € OIS b b
oadiie O01] et La L 55 58 mhaws (555 5o il oo (I alse T leol 232 oS K
o Ay Sk o wdil e s iy bl 4 53 cpl S ) (o SIS 4 ws S
5 9l iy Slla o spbe Gid (S0553 4 oo slie (Al el oS o3l
Badien T Gaosa S5 5 K, Al Gl o3 el

S HDG la 3,5 (Sassn 5 S (Sain 1 cu) 5 € (aiges Fae ol
Sinn g @dl swd Jlael O s (SN GBS O gy Ghs © el ol
.J‘JJ‘)E&L&JTJJ\}AJBAA@EJJL&JS‘J@%

S 0 oo 40y g s suly ol e alias glales Hu yasl s Jol (R 9
YIS slasls & (sl ©b) (5o slasl Pay ol slash ol el

‘Jﬁ‘iu"‘

IR



=S o5l b 8 S5, (Suinun il oo dpaa Ghs S 4S a0 B o9

5+ (NMP) N-methyl pyrrolidone b 53 K55 a0y o s 5 6l a5¥ Ol
S oo 58 a5l £4°C slas

5558550 5 oS5 Blad 5l aas JKa3 (Su, 08 oY geans S il o la o

= 83l ool a4 ola s Hu oS sl 5 K (Stiina Gl Huds b

23 ZN0 &1 5 S ¥ ot S g e suls @ylia BS s3Il 4 b 5 0 s

Salla Hues g oo 30 dieua 53 sk 438 S 50,8 4Zn(0H),.ZnCl, 5l @Y S (YL

o8 el oo 05 53 ZN0 L5 Ly 58l s o 80l @yloa aa 5 Gl 4S8 e w50

3 Sa S yuolio ol jaa 4 4Zn(0H),.ZnCl, W Su,55 oY sans Jlo s 83 5000

il 0 ZN0

4|



lane
Undercure i

-—F

long —pe "
AAALALAAALMAMAMLAAL
<.
c I Stesd |
i
Normal Cure T 1
Paint
IO —
ZnCi, Solution
inc
c Sxwel
Overcure ‘1
Palnt
Tne:
c
+ Sl
. il a

C = Cathoda, Q;q-!l'l:ﬂ +l@-——ﬂ0l'l -
A= Ancde, In—W 2n  + B

Fig. 11. Schematic of the effect of cure on corrosion propagation and cor-
rosion products in painted galvanized steel [ 16].
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FIGURE 9.10 ~— Corrosion at scribes in the same coating
{3-coat vinyl system) applied over sandblasted stee (left),
rusted steel {middle), and intact mill scale (right), exposed for
9 years in a marine environment.
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FIGURE 9.11 — Results of a test involving panels of, from

left to right, galvanized steel, inorganic base coat. white
sandblast, rust, and mill scale, exposed for 9 years in a
marine environment with identical topeoats (3-coat vinyl

system ).
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FIGURE 9.6 — Polar or secondary vaience bonding of an
hydroxylated coating to a metal substrate. {SOURCE: Cor-
rosion and the Preparation of Metallic Surfaces for Painting,
Unit 26, Federation Series on Paint Technology, Federation
of Societies for Paint Technology, Philadelphia, PA, 1978.)
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FIGURE 9.5 — Chemical adhesion of an epoxyv coating to 2
metal substrate. (SOURCE: Corrosion and the Preparation of
Metallic Surfaces for Painting, Unit 26, Federation Series on
Paint Technology, Federation of Societies for Paint Tech-

nology. Philadelphia. PA. 1978.)
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FIGURE 9.8 — An unprepared and lightly contaminated
surface which prevents the full effect of either chemical or
polar bonding. (SOURCE: Corrosion and the Preparation of
Metallic Surfaces for Painting, Unit 26. Federation Series on
Paint Technology, Federatuon of Societies for Paint Tech-
nologyv, Philadelphia. PA, 1978.)
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vehicle (Katsuhei Kikuchi, Makoto Isobe, Chiaki Kato, Morishige

Uchida)

3) Corrosion prevention by protective coatings (National Association of

Corrosion Engineers) (Charles G.Munger)

4) Organic coating technology Volume 2- Pigments and pigmented

coatings (Henry Fleming Payne)
5) Metals Handbook volume 13, 9th

6) Corrosion Engineering (Mars G.Fontana)

7) Trouble with Paint (Clive H.Hore, Coating System Design Inc)
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