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Fig. 1 Schematic drawing of accelerated cooled

type TMCP.

Table 1 Various accelerated cooling processes

Steel company  Process name

NSC CLC(Continuous on-Line
Control)
KKK OLAC(On-Line Accelerated
Cooling)
Kawasaki MACS(Multipurpose Accelerated

Cooling System)

Kobe KCL(Kobe steel Controlled
Rolling and Accelerated
Cooling)

Sumitomo DAC(Dynamic Accelerated
Cooling)

POSCO PILAC(Posco in-Line

Accelerated Cooling)
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Table 2 Relationship between carbon equivalaent
and strength of normalized(conventional)
steel plate

Steel Heat Yield strength  Carbon
Grade Treatment min.(kg/mm?) Equivalent*
E Normalizing 24 0.27
EH32 Normalizing 32 0.37
EH36 Normalizing 36 0.41

* Typical value of CE.(IIW)
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Fig. 2 Effect of manufacturing process on carbon

equivalent of steel plate having 50kg/mm?
tensile strength.

Journal of KWS, Vol. 8 No. 2, Jun., 1990



Aubg FAf 2 el TMCP7Z2l HAA

2, sid uiA

2z e F3HA % AAgAA TMCP#
of g Bl FolAm gliwl, ot FTfolAl
£ 1989 FhulrjelolE TMCPZ Aedx A
4 8 olef Apgo] ARl weh TMCPZA

~

o

A ASYE W s 2 BE Sl
E7Ash viaslo] ofel Zaleld ulmslolA
o7 wgelzt o

TMCP% okel AFZRAL HASY 7 5ol

ol ofa] 1981ule] NKKe OLAC system
ol 7hgxlo] TMCP7 o] MAbsl 7] Al zpsted 27]

ol £ line pipefl o &gk AH&-= T} 1983 d ol & A1
F5ALT Filod 24L& AAzA FL57] 2z
et 2% 244 AR TMCP7ZY A%
FE FE3 Frhsle] e BRI AHgHD
Qe 2AE wAE 7 AR 2% TMCP 74
Zul AlgElo{zln 9oin o, dd 19854 7
FeE TMCPZel s FzEole HE57| 4

Z3le} o1 S4AE dAustn, HTole Ag
3 L8 AR A o Agol Axdx
Aek, Tl Az 1984 Aol AF& FAEg o
+ 4-¢l5lo] drilling rig @ bargeAl Z=ol] Ab&
R, 198535 o|Fol+ slfFrEgoE A
REHHA ofol 3t HoF AT AEYA Y5
of FolME 2 $4AE WA =l
ol2} zto] TMCP7+e| A4t o =
e A F43] AP 4 U 7}\%, stoll A ol
3 whel o], TMCP7Zo| 71 &7 afxc} &4
Aol gt Farle] AT st w3 wWEol
S xﬂ7].5]b—\:1] £33 zAMogAH TMCP7o]
/‘-7}]51 u}] ;‘l:_zﬂ, %;S/Ho] ﬂo 7;(4240?
SR Z, 719 normalizing Oéﬂa]d]
oA A % dolup Aojghodel ofsl A4l 7
T3 vlmsled 29 AR sE TMCPZAS %
HAol e oz, zAQAS) JE AANE
TMCP#H o2 ofa] - #4838 735 Agakdde] zZA
Fa4E 4+ YUrie zel Txe Fy g Aol
28 ol2|g FxE Al AL TMCPZAS ~
FehAlE Atz vlgo] aA Azd £+ JL

Aoleh Wgoz wolbolgieh,

g

-~

e A Aze W4T Asiud, ds) 2
o Aol % YsnE E + got el ¥

KEREAT, H8E H2W, 1990% 6 A

15

Aol Azeleh, A 8% TMCP7
SA40] $4ETD AR, Azl Yol
Azre TMCPZS| #goz Aabdoel sasis
b Ad giehe Relul, 2359 TMCP7ol 7
Ar FAHoL alstel A4 BHol FAE obv]
31

& A7) wWFol TMCPZAel dig 7]thale o

WAl ool ofs A Rrhe Sxol o
el Hrbl adies Aeldh, weld 2
Ao M= dul et Az Exd oz TMCP7o|
AEE RS o TMCPAS] 43 &a4de] 44
HAl A F4 o WA o HE 7)o

+ (ship classification societies)oll4] A
B9 7+ (hull structural steel) & F 43l g/ll——
FAEE dAREst 40kg/mmzEl d7

steel) 3 Q1375 50kg/mm?E<l 43 7} (high
tensile steel, HT steel) & w5, a7
< ] FEAEe ael 32kg/mm?EF# 36kg/
mm*g o2 AftdHch =3 A4FE AAES
AETAel whal Bod AEsA 5w,
A, B, Do Efez, wa#ze AH, DH, EH
L2 FFHct ofF ZAlel aFEE AAA 4
A% Table 30 £33 s1=d,
TEH AHE 0Col4, DHEL -20Co4, =
B EHFE -40ColA 3,5kg - mel ZAql4zk
of &7Heh, avmE 3REY Zoldx EHF
o] 7k ;FAelnt & 4 9lov, AHFS 7}%
Agrkotel & 4 Qo

ol Aol AE AN 7

2l
237ge

afl

aAH7} o 7

M

ko 3o =

g
P AT

-4
o
2
)
A
—
=)
2
N
X
ol
41
lo
bt
- o
o
I ofe
— A oo N

H

o

2

: Ir
>
o=

o
2

N

O

o

ot 32

N
NI
z
R
w2
-5

_>LL1
o
o,
oF g
-
o,&rl
2
JE
JE,E
oo

_\“lo}.r.r
N ot
. =
e
2

Oir
-

g 32
Ay

4o
FEL‘ ofls ig. rat

ru]m s

& Afsh5el % Avtel A8 A o
u7k AAEE AA e Algfolglon,
wokel sz F309 Abgol wha Alupe
lgish, AubAREE A9 A
tdA%e A4 9% »

L

i~
)
2
[
o?ihu
e B
fo 2 b pob fu s

)
ol



16

7 3 A

Table 3 Various steel grades for hull structural steel designated by ABS

Steel grade

Yield Strength

Tensile Strength Impact Energy*

(kg/mm?) (kg/mm?) (kg - m)
A None
Ordinary strength B 24 min. 41~50 2.8 at 0°C
Steel{Mild Steel) D 2.8 at -10C
E 2.8 at -40C
AH32 3.5 at 0C
DH32 32 min. 48~60 3.5 at -20C
Higher-strength EH32 3.5 at -40C
Steel(HT Steel) AH36 3.5at 0C
DH36 36 min. 50~63 3.5 at -20C
EH36 3.5 at -40C

* Minimum value required in thickness of 5lmm and under
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Fig. 3 Amount of steel plates used in Hyundai

Heavy Industries Co. for shipbuilding.
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Fig. 4 Amount of steel plates used in the four big
shipbuilders in Korea.
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Fig. 5 Thickness classification of steel plates used
for 200,000 DWT bulk carrier.

Table 4 Amount of steeel plate used for 200,000
DWT Bulk Carrier

Steel . o
Grade Weight, ton(%)
A 6310 (33.9)
Mild B 25 (0.14)
steel D 22 0.12)
E 37 (0.20)
Sub total 6394 (34.4)
AH32 236 (1.27)
AH36 10657 (57.3)

HT DH32 0 0.0)
steel DH36 943 (5.1)
EH32 32 0.2)
EH36 334 (1.8)
Sub total 12202 (65.6)
Total 18596 (100)
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Table 5 Amount of high tensile steel plates used in 1988 by four big shipbuilding companies in Korea

HT Grade AH32 AH36 DH32 DH36 EH32 EH36 Total
weight
(1000 ton) 351 104 18 9 2 2 486
percentage
%) 72 21 4 2 0.5 0.5 100
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Table 6 Minimum preheat and interpass

temperature specified by AWS for the high
tensile steels of hull structural steels

Thickness Minimum temperature

mm C °F
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Table 8 Diffusible hydrogen contents(H;) and
moisture(H.0) contents of various E7028

electrodes.
Sample # Hp(ml) H.0(%)
D1 25.4 0.46
D2 21.8 -
D3 20.6 0.42
D4 4.5 0.18
F1 6.3 -
F2 6.1 ~
F3 5.1 -
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Table 9 Result of restraint fillet weld cracking test

Bead Cross Bead

Electrode  Bead # Surface Section Appearance
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R R
DO AD
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Fig. 8 Relationship between the plate thickness and
the heat input required for one-side, one-pass
SA welding.
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