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Effects of Painting on the Weldability in CO, Welding

C. M. Kim*

1. A =

CO, &4 50 FubAdel ALzse] zHET
o S7kek HEe] EAs geh P BARE 246
A 81w CO; £4715 =3 o=l 844 & Mg
CO; $44¢] & 3L E-oz, s|gEs 2HA
d BlXle d%E dTshgrh folsidEg o9
A= 5 3*1 e %%% 2 S W SAAY By

o gty el F b =
Al 4L v l 32 E” Wy A,

Z e 8 2 A
ol B SRR LA 484 Sk QT
ek QF Ak 94’8}0% FApll A $71914 =9

Abge] A gl

2. JdE YWY

X A A& A= ABS Grade “A”¢] 7hst
o2 A sEhd el M FAS 51, 29 1o
vhebd ¢ et

= 1 AH9 3g=z4 (wtZ

=L AFEAsR 13, 23
inorganic, organic A4 4FHFE X
FA AL FETY 2ASNNA fE ZHd =228
=% FAE vlelazne 2 2435}

LAwd e 2% 13k o] AHsbEF F SMAW
GMAW, FCAW= 453 Ll -§4 & shgvh. = 57
3 539 EAE styor EA2AE Az A
FzA5 FA A gl Agske Aoz sy £
Aws T2 FAE 28k A& A4 AWS DL
1 7R wE& =2yo]l= b 2E(break test)wlo] =z}

wbsAE S 2 2E st Ags zAE g v

3 A (shop primer)-& §7] primere} 7] primers.

SAE welsd
=qstged

ABS Type C‘Mn}Si‘PIS{IniCr‘Mo’Co Cu
Grade*A” 0.17 | 0.06 | 0.25 | 0.015‘ 0.016 | 0.005 | 001 | o.0r | 005
* gl 32 AT (F) Adwalekdu] o F4
|74, A3



€O, 4-A Al Paintinge] &4 Aol vlA& d 23

5= $7] primere oked A5 (epoxy zinc rich 2 £33 sietzAst A 448 = 3 dekd
primer)s} F-o}el Al E(epoxy nonzinc primer) o= ule} Zreomd, A AxA] $AxAE E 4 viER
25k o & primer 8 FHLH =4 FHL E 2 whel 27 E 5 & A4 E% T AL
of Mel mks} e} P X A A= F7] prmer o} Vdebjos ¥ 6.2 Azelz HaEdA LA A
FolelA % primeruko] A4H il B Al A 9 ZFFHE Ve gl
T 2. 2493 (shop primer)? FF
Inorganic S/P ‘ Organic S/P
Kind of Shop Primer Inorganic Zinc shop Epoxy Zinc rich Epoxy non zinc
primer primer primer
Main ‘ Alkyle Silicate ‘ Epoxy resin Epoxy resin
Components Zinc dust Polyamide resin Polyamide resin
| Zinc dust Iron Oxide
Film Thickness Recommended ; 13—18u(average 15u) ‘ 15—20u(average 18u) ] 20—25u(average 22u)
Exposure Anticorrosive Property | About 8§ months ! About 6 months 1 About 4 months
Flame Cuttability i 4 | 3 \ 2
Heat Resistance \’ 1 ’ 3 ‘ 4
Anti-pollution | 1 | 4 ‘ 1
Tested S/P | © } | ©
1 : Excellent 2 : Good 3 : Moderate 4 : Inferior
23 4AAEe Sgags Ad 93
AWS ’ Chemical Composition l Mechanical Properties Diame-
Classification 1 C ‘ Mn | Si % P l s . 03’ ‘ T Elongation t(:m)
E7028 007 | 105 | 073 | 0o2] oo0] 50 | ss0 | 30 | 5
ER70S—4 0.09 | 096 | 043 | 0.013] o0z a0 | oso | s | 12
ER71T—1 | 005 | 125 | oar | oou| oois| a7 | oss |2 | 12
x4 £43=2A
Welding Process ] Ampere (A) ’ Voltage (V) i Flow Rate(l/min) Polarity
SMAW \ 210 | | AC
GMAW | 230 | 28 | 2 DCRP
FCAW | 230 | 28 | 25 DCRP

AEEEEEE $25 K29 19845 124



24 4 3 =
E 5. AlH A|2FA14 shop primer & 57
Kind of Name of Film dei?)% g;ggf;sef Number ’ Recommended
. Thickness |
Primer Primer ) FCAW l GMAW |  SMAW D.F.T(w
1118 I 5ea [ Sea ‘ Sea
Inorganic A - - . 15—20
18—25 { 5ea ‘ Sea ’ 5ea
. 13—18 | Sea “ Sea } Sea
Organic B 15—20
19—22 ' 5ea ‘ Sea ’ Sea
12-20 | s | s | 5ea
C 15—20
21—25 ‘ 5ea ’ Sea 5ea
16-2¢ | sea | e | e
D 25—30
25—36 [ Sea | Sea Sea
E6 $3 AYY &%
Type Break Test Result r Phenomenon

: 7

No defect or porosity with diameter less then
Imm is occurred at root face.

b [T

Porosity with diameter less then lmsm is occu-

' rred continuously at root face.

Worm hole with diameter less than lmm is

occurred continuously.

© Blow hole with diameter 1~3mm is occu-

rred.

‘ [aF w5

|
|

@ 2~3 pits are occurred on the surface.

Angle of wire in relation to vertical member

Angle of wire in relation to proceeding
direction------ 5¢

A
&A1k w

30 |

40~-50°

L ]
12

ad 2. ¥ 54s

O 3 BHola HAE
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3. 48

% $49¢ 9ad AL A

shop primer £

E 7 n¥elz slAE A AR A

A F o]z AES & A3 A AL =7
o veblgleh £ 79 AE 282 sy Ro] 2
d 4o]ch,

Kind of Name of | Film Thick- FCAW | GMAW | SMAW
Primer Primer Jness(,u) a)b!cjdfe‘a‘ch‘d#e‘a'bfc‘d’e
n—s fs| L[ gs] [ L ] Tafa [ T
Inorganic A : 7
8= ajz| | | Jali]| [ ] o] ]
i =18 |1l sl T Tala] T
Organic 19-22 1] |21 tlfsfa] | |s]2] |
12—20 RE vlfslo] | s | ]
C I
2125 | Tufefzl Jefelo] Jalo] |
5 16—24 | 1]3]1] v)el ) sz ] |
! —
w26 | Jef| [zfofufs] Jo] [3] | ||
2 SAle] o] Rl 2z e $ATe] okrlFT)
of A0 inorganic zinc type shop primer &= ¥ 7]¢] a5
::“Jsl: AI® 71 A1 19 zinc dust S FAE S eom TEw
<7 2N o A 2E 99 F gele] wigrsl AL ek,
Eer © \ W ghsl gefol EER primer 59 ol & 7] F2
S ¥ 9 % Ble Sa F8ee] ol A9ES
S 4 o] el 6
LE, A HO bt 1 g0
I 2Dl B < Zn_%y Zntt4-2e
- b e ] : W7l F F35h 2gatd,
R . Defect Type
Ez;‘;‘x D e D Zn+2H,0—Zn(OH; +H,
Q: sMAW
O™ 4 AT SRS U=
3.1 =2l FF o2 D3
shop primer & prefabrication primer == pre-

construction primerzlax E IR $43 Ant 5
o 7HF 29 ALFL WAL PATFE Ptk

shop primer ¢]2]2] gl Ei 83 2¢ F=A31x
&7l W Tl HekE G o] nHA ger, shop
primers % Aol o] A e] herz £
& 4L At 2yl S AAEE HF A
3ko2 shop primer 7} AA =] Lo Z §F& ]
A2 ¢rorl, el -£A 2] shop primers} 2 A = =]

ABAEEEE 2% H20R 19844 124

AEl 1. Zinc dust for zincsilicate
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AFEl 2. Not exposed, Zincsilicate with high
zinc content

s

AbEl 3. Weathering 1 month, zincsilicate with
high zinc content
W7 Fo g gkt AEske
Zn+H,0+C0,——ZnCO;+H,
] F2 9 % 33k gt
2Zn+2NaCl+3H,0—-Zn0ZnCl,+2NaOH+2H,
A} 32 inorganic zinc type shop primerr} E3-
X Fhge] A w9 whgEuS molx vk
Inorganic coating?] kel A 2 t}hFA W] zince
shop primer & £ ¥3}9¢ = shop primer ¢ =&&
AZgHoz vebd 29 59 2k 29 6% pri-
mersh mA) Aole] 71 BAA Lol 4+ sl HgDg
& ki ek

= 8. 34 waste £4 240

A3 %

SAAZL fAAYE FoA el S ARl el
AEiel goolfe F 8ol iehd Rbeb o] {714

2

Silicate Binder
Electrically
Conductive

Zinc particle

7 Shot Blast

But Chemically iner;
~~ Surface

Zntt42e” Zn"+ 2HY 20H-
1/ —Zn (OH) .+ H,

//Ze/ //

—18| 6. Zinc reaction within a porous inorganic
coating

7} BoA R sha g we) gyl slEelrh st 2
A9 e Hyr} 50—70%, CO7F 30—50%°1iL 1
) Op Npb &2 Zasle] slth

7} 2r4 =k2 epoxy non zinc primer >epoxy zine
rich primer>>inorganic zinc primer?] ok, a=v
27 A W35k 7] F(blow hole)?] ok2 epoxy zinc
rich primer->epoxy non zinc primer>>inorganic zinc
primers} 4=o]tr}. zinc richi= non zinc Br} spx w
Aere 482 14 Eolut zine richell 4 7] Fel wel &
Aste e zine riche] thEFez gl Zno] A
Atgsm gly]l W &eleh A F ulmel] Zne] AE=Y
e Al Zne] A1F g etz gle AE 8
SshE Aoz 4Aan,

zinc type?] inorganic primeri secondary surface
penetration overcoating 5 7hohE-& A& A
s ¢Jrh non zinc type$| primeryE R7] AEAE
stz ¢lomz A5 Ak burnt areas} A
3] Wol AA T Aol F4 D.F. T*P& organico] 33
T 22um inorganic, T 15um A o]}

Kind of Primer | H, | CH, | o I\ co | CO; | mtfimg | mifeme-ig
Inorganic Zinc 0.8 | — tr o1 | e1 | — | oo0st | o028
Epoxy Zinc rich 6.3 |  — 03 | o1 | s03 | — | oo | oo0m
Epoxy mon Zinc | 651 | — | oz | o4 | 3 | — 0.952 | 0.205

= 1) D.F. T : Dry Film thickness
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CO; 43 A Paintinge] &84 sl 9%

3-2 =2 Sl oE O

F 7<) vFERA whe} 74] organic 2 inorganic shop
primer 2% A3 = Fo olelel A 71 F Bl £
2 1Jebube], organic shop primer ¢l A% 47 =9
S o] Arel Al 7] iAe] ®ASHA Frpakel. pit S
G TIOE 27 7o 2l ahe) 22 4 For el 4]
7] o] AAsli AL neelzm H A q
(AHAL 4~8) 2. m| o] Mo} & 9l b & FeE A
o] A shop prlmer 9] _/]’:01] 2l gk Al zIF (DA
A A4 SRR=

B2 g8 ’—T°1 'Fr"J I
E 39 vha 3 4
ol 4 E4d 4 pitrh A

% 7]-2— OJ | 74 5o & 71 =7} molten puddle

ALE! 4. Defect type (a)
FCAW, D Primer, D.F. T 16—244u
2304, 28V, 25 l/mm

AMZL 8. Defect type (b)
FCAW, B Primer, D.F.T 13—18x
2304, 28V, 25 I/min

ABEEEEE #2558 F 29 19844 124
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ALzl 6. Defect type (c)
FCA C Primer, D.F.T 21—25u
230A 28V 25 I/min

AFZL 7. Defect type (d)
FCAW, C Primer, D,F.T 21—25u
230A, 28V, 25 {/min

MII 8‘ Defect type ( "

FCAW, C Primer, D.F.T 21—
2304, 28V 25 I/min

Az, DA 3348 2R 7w Fell 7] o] ok

AdE Aoz A7k

254

3.3 YY) ut2 O

4% Azt SMAWLC—328, 5¢pmm) >GMAW(MC—
50T)1+2¢pmm) >FCAW (DW—100, 1-2¢mm)Eo 2 7]



= Molten puddle

Lz g

bubble Root

solidification line

gl 7. Pit 49 S+

H# 9. Hydrogen content of weld metal accor-
ding to welding process

Hydrogen Content

Welding (cc/100g7)
Room Tempe- .
process Rature Dry1£1g
(45°C_48hr) (200°C)
SMAW(llmemte
o) ] 35.0 | 6.2
SMAW (low
hydrogen type) ' 4.0 J 1.0
SAW J 2.7 j .4
“CO, We elding
(Flux cored W1re)J 3.2 / 0.6
CO, Welding
_(Solid wire) 'A‘ﬁ I 0.5
e
E ——————— expose
t;:j gl envelop
53 8
[} 4
[} {
s 6
&
£ 5
2 ¢
Z 3
Z 2
=
e TR S B S A N T A B
1 23 45 67 89 1011
day

T2} 8. Relationship between diffusible hydro-
gen content of weld metal and exposed
period of flux cored wire.

Tl Hrk. SMAW] A = organic, inorganice] ik

ol 713 urge] fAd] Hejalrk. CO, £3A E=ub

| =& 7]F ubgd o) ko] solid wire ®r} flux

1 % =

cored wire & AH§-& ] #® X dHA ZoHR0,
flux cored wire -2 4] »lo]= Fule] L= sl
AT A2t S5FEE En LAt ey 49

Wel] 23 oI_O_oﬂ 71818k Aoz A2}
2 Edz AYL =z
Az 9% 21 T"ﬂ’q SAFHY THURS W
=S AAEe] gdomzm oF wired A ulmA
primer 8] o1& 7lA7t 4T F& WA, olEsy]

oFelsl ATRAel 47 Lopre,

4 & =

1 832 3¢ Inorganic shop primer 3t} organic
shop primerell 4 gho] WA =ln], CO, )AL &R
17l Inorganic shop primers} &t}, SMAW A o] A
<+ Organic shop primeri} Inorganic shop primer A}
ofell S ATY b wFo] ] £3rl,

2) SMAW) GMAW)FCAW <o =2 LAY &
c},

3) Organic shop primer ¥ Inorganic shop primer

dA A = o ol AR TAF Wl 4L 7

el 29 Jelvesl FAYL Y relel Ay xu-
o] Al @]+, 53} Organic shop primer o] A £

=
Aol #R A ZobRe)
2131 e ¥

D CH#EL, dimcbit s CO, MAG faBisskon
AR, w78 (1981

2) Bfi~==71, REEE

3) Chugoku catalogue file

4) Caboline producl data sheet

5) Hempel product data sheet

6) Charles G. Munger Zinc-Rick Primers Steel
Structures Paintiny Council SSPC-PS 12.01
November 1, (1982) pp. 125~137.

D NKRIE, BEBERSBSEIAGHREE, (1980)

8 EMBEHE, #ivH— rEHy L, Vol 24, No.
169 5, (1984)

9 V.P. Blomjous, E.O, Hansen, E. Mikkelsen,
Symposium on Shoppriming Aug. 15th, (1984)

100 o] %4 =, =274 7, (1980)

1D BESE BERSTIRREAY B, BElérv=
=, (1978

12) |EHEE, PIOCLRBY A7~ 7 B, BRERS
FHWAR, Vol. (1980), pp.200~201.
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