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Abstract : In order to develop ASTM A302 grade C type steel plate with excellent weldability,

several steels with different chemistry have been manufactured and evaluated their mechanical

properties and weldability. Trial A302-C steels have revealed tensile strength in the range of

61-67kg/ and elongation in the range of 27~ 32%, depending on chemical compositions within the
ASTM specification range. In case of impact toughness, trial steels showed in the range of

58-70J at 0 . From the weldability test, the minimum preheat temperature was found to be about

150 , and automatic welding condition satisfied the requirements of both ASTM specification

and users.
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Table 1. Specifications of A302 steel(ASTM, JIS)

t - - Y.S. T.S.
’ C Si Mn P S Mo Ni JIS
(mm) (kg/ )| kg/ )
0.15-]0.95-(0.035|0.040|0.45-
<25 <0.20 > 32 53-67
Grade 0.30 | 1.30 0.60 SBV1A
A 25<t< 50| <0.23
>50 <0.25
0.15-{1.15-(0.035|0.040|0.45-
<25 <0.20 > 35 56-70
Grade 0.30 | 1.50 0.60 SBVIB
B 25<t< 50| <0.23
>50 <0.25
0.15-(1.15-]0.035(0.040({0.45-10.40-
<25 [<0.20 >35 | 56-70
Grade 0.40 | 1.50 0.60 | 0.70 SBV2
C 25<t< 50| <0.23
>50 <0.25
0.15-(1.15-(0.035|0.040/0.45-(0.70-
Grade| =% [<9201 640 1.50 0.60 | 1.00 | =35 | 56-70 <ava
D 25<t< 50| <0.23
>50 <0.25
? , 3.
’ 3.1 A302
? ASTM A302 C grade 56-70
Fig.1 kg/
450 , ASTM
Mo . A302 ?
JIS SBV(Mn-Mo , ,
Mn-Mo-Ni ), SQV(Mn-Mo , Mn-Mo-Ni )
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Fig. 1 A applicable temperature of pressure vessel steels.
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L C ,
t/4 t/2 50 , 100 , 150
ASME Section 11, Part A, SA370 Y-groove
, ASTM
4.
4.1
4.1.1.
Table 2 , ,
A302
0.14% A 0.17%
3.2
B
’ ’ Table 3
’ 0.14% A (N,900
+70min) 61kg/
t/4 t/2
(SR2, 650
ASME Section 11, Part A, SA370
+5Hr) 54.7kg/
0.17% B (N,
900 +70min) 66.9kg/
t/4 t/2
L C ,
(SR2, 650 +5Hr) 58kg/
0 , -20
, 50 , 100 , 15
0 10kg
, 0.5mm
Table 2. Chemical compositions of manufactured A304-C steel.(wt.%)
C Si Mn P S Mo Ni
0.15 1.15 < < 0.45 0.40
<0.23
~0.40 ~1.50 0.035 0.035 ~0.60 ~0.70
A 0.12 0.20 1.20 < < 0.45 0.45
~0.16 ~0.30 ~1.40 0.020 0.005 ~0.55 ~0.55
B 0.15 0.20 1.30 < < 0.45 0.45
~0.19 ~0.30 ~1.50 0.012 0.005 ~0.55 ~0.55
A 0.140 0.259 1.27 0.016 0.005 0.48 0.48
B 0.170 0.267 1.40 0.008 0.003 0.50 0.48
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Table 3. Mechanical properties of A302-C
steel.
(Kg/ )
YS| TS |E1.(%)| Hv
56.3
> >
N —_ -
35.2 20
70.3
As-rolled | 39.2 | 61.8 26 201
A N 36.1| 61.0 32 194
(501)
N+SR1 | 38.6 | 53.9 33 172
N+SR2 | 40.0 | 54.7| 32 171
As-rolled | 42.3 | 66.9 25 209
B N 43.2 | 66.9 27 204
(501)
N+SR1 | 45.3 | 60.4 31 186
N+SR2 | 43.4 | 58.0 31 180
4.1.2.
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Fig. 2 Variation of impact absorbed energy of
A302-C steel with test temperature and heat
treatment.

(a) 0.14% C steel (b) 0.17%C steel

4.1.3.

Fig.3 +

A (0.14C) 400 50 kg/

500 40

kg/ B (0.17C) 40

0 55 kg/
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500 45 kg/ Table 5. Tensile strength of A302-C steel
weldment.

Y.S | T.S |EI(%)

100
—8— 0.17C/YS L, t/4]46.5|66.7 | 15.5 -
««O-+ 0.17C/TS
80 | —w— 0.14C/YS
< o 0.140/TS L, t/2|45.4|66.9 | 18.5 -
% so%_o C, t4]145.6]665 | 14.5 -
=3 e -2 C, t/2|44.9|66.6 | 19.0 -
< \‘.\—“.
< T 50t 620 +
& L, t/4|44.2|59.0 | 17.0
20 + 2
L, t/2|46.5|62.3 | 19.5

0 100 200 300 400 500 600 C, t/4|46.2|62.1 | 16.5

Temperature(°C)
C, t/2]|45.4|61.5]| 19.0

Fig. 3 High temperature strength of A302-C

steel. Table 6

4.2 C
0.17C A302-C

(SAW)
Table 4 42kJ/cm
(620 + 2 )

50mm

Table 6. Impact aborbed energy of A302-C

Table 4. Submerged arc welding condition of steel weldment.

A302-C steel.
o .,
WM 59
(kd/cm) [ () () i FL 195
620 FL+1 190
50t | SAW 42 150 o 200 L FL+3 191
x2hr WM 63
620 + FL 231
2 FL+1 222
50t WM 81
FL 162
620 + 2 ) FL+1 166
c FL+3 145
4-5kg/ WM 51
620 + FL 182
2 FL+1 215
FL+3 207
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