4. FFEE ¥ Specification

AFRBERIR - ARSI NS R YE
The contents of this catalog are for reference only. The latest specifications
are published by the corresponding associations.

4.1 LR D REWEE Chemical Compositions & Mechanical Properties.

4.1.1 JIS G3101 —jg#t#EH4%R Rolled Steels for General Structure

MRS Mechanical Properties
e L B (R BB (K3 E ——
Chemical Compositions | Yield Point or Proof Stress | ...
2 EAVEEE . Bend propert
i %) (Nimm) TIRR | mpme | e | wEE Property
Grade _Iﬁrﬂ;ﬂ‘al‘(l?nfi* Strength | TTickness| Test Elongation | ssqp g e | pofm e | st
ickness :
(mm) ., | T(mm) | piece (%) Angle of | Inside | Test
(N/mm”)
. >16 Bending | Radius |Piece
C|Si|lMn| P S =16 _ >40
= 40
21
T=5 No. 5 .
min. 2 X
17 1.5
0.050 | 0.050 245 235 215 400 |5<T=16| No. 1A min
SS400| — [—| —| i ) ] . | . 180° No. 1
max. | max. min. min. min. 21 1.5
510 |16<T=50| No. 1A . .
min. times the
23 thickness
T>40 | No.4 )
min.
19
T=5 No. 5
© min. BE X
15 2.0
490 5<T=16|No. 1A
0.050 | 0.050 285 275 255 i 9
$5490|— |- | — , : : | AL ) No. 1
max. max. min. min. min. 610 _ 19 2.0
16 <T=50| No. 1A min. times the
1 thickness
T>40 No. 4 .
min.
* &E:
1. BRI ZERTTE -
2. RIERPYFRE E B E 5By » S RIZIEH B FTEUE -

S

Remarks:

1. Alloying elements other than those given in table may be added as necessary.
2. The bend test may be omitted unless otherwise specified by the purchaser.
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4.1.2JIS G3106 AiZft#EHI Rolled Steels for Welded Structure

B4R 14 E Mechanical Properties
R RBHEISRRBAE
- Yield Point
ﬂ.’,%i'ﬁmﬁ Fl'f?of gtl%sl;r # r
Chemical Compositions N/mt Nl
| s -omp BE | SR | BA | BEE
é st - y_‘l_ (%) WMERE Tensile | Thickness| Test |Elongation Btk
(mm) Thickness Strength| T (mm)| Piece | (%) | wpasmps | HEE | -,
st ) B | oo | B
Temperature Absorption Test
>16 | >40 (C) | Energy | Plece
i < (J)
© Si Mn P S =16 | L4 | 275
_ 0.23
=50 | max. 2.5xC - .
SM400A - 0.25 - min. T=5 | No.5| 23min.| — =
50<T=100 | %
B 0.20
=50 | max. 0.035 | 0.035 | 245 | 235 | 215 4?0 ' e,
SM400B 0.22 max. max. min. min. min. 510 5<T=16 |No. 1A| 18 min. T>12
50<T =100 max 0.35 0.60
| max. | 0
V400 —100 0.18 1.50 16<T=50|No. 1A | 22 min. 47 min.
B max. ) T™>12
T>40 | No.4 | 24 min.
0.20
=50 max. .
SM490A 0.22 T=5 | No.5 | 22 min. = —
<T= :
50<T =100 - 490
—o0 0.18 | 055 | 165 | 0035 | 0.035 | 325 | 315 | 205 | |7 [ AT VB
< ‘ . X =16 | No. min. A
SV4908 max. | Max. | max. | max. | max. | min. | min. [ min. | g1q 27 min. ;ﬂ
020 < i T>12 V-notch
50<T =100 . 16<T=50|No. 1A | 21 min. 0 "
swagoc| =100 | 018 T>40 [ No.4 | 23min. Do) =72
SMASOYA T=5 No.5 | 19 min.
490 = i
<100 |0.20 | 0.55 | 1.65 | 0.035 | 0.035 | 365 | 355 | 335 | | [<T=¢|NoTA] Tomn
SMA490YB max. | max. max. max. | max. [ min. | min. | min. | g10 f6<T=50|No. 1A| 19 min. —
g ™12
T>40 | No.4 | 21 min.
T=5 | No.5 | 19 min. 27 min
SM5208 . T>12
<10 | 020 | 055 | 165 | 0035|0035 | 365 | 355 | 335 | °FO |S<T=I0|NoTA) W6
max. | max. max. max. | max. | min. | min. | min. '
640 =
SM520C 16 <T=50|No. 1A| 19 min. 47 min.
T>40 | No.4 | 21 min. 1212
T=<16 | No.5 | 19 min.
o 570
SM570  |(H-Sections)| =30 0.18 | 0.55 1.70 0.035 | 0.035 4(.30 450 41.30 | T>16 | No.5 | 26 min. 5 47 min.
max. | max. | max. | max. | max. [ min. | min. | min. | 250 T>12
T>20 | No.4 | 20 min.

* 5
1. PERFALRMRTILINZ G R TTER
2. SERREANEERB12 mmZ ik BIRKEEAER KRS EZ T19ME -
* Remarks:
1. Alloying elements other than those given in table may be added as necessary.
2. The steel products over 12 mm in thickness shall be tested and the Charpy absorption
energy shall be expressed by the average of measured values of three pieces.
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4.1.3 JIS G3136ZE4#E#EHIH Rolled Steel for Building Structure

Lkt RRE SRR
. ang inH — b4
Chemical Compositions Yield point or
(%) Proof stress
o B (N/mn)
Grade | Thickness e WM E Tk
T (mm) HEE R Thl_lc(kneic.s SR
c Si Mn p S Carbon Senglftlwty A Tensile
Equoalent Welding >6 | =12 | =16 > 40 Strengzth
(%) Crack <12 | <16 | < 40 | =100 | (Nimm)
(%)
_ 400
sna00A | 6=T lo2amax| — _ | 0.050 | 0.050 3 _ 235 | 235 | 235 215 |
=100 ’ ’ max. max. min. min. min. min. 510
6=T
0.20 max.
=50 0.60 235
0.35 0.030 | 0.015 235
Sl max. l max. max. min. |
50<T o 1.50 355
=100 | °°ME 0.36 026 235 | 215 400
16=T max. max. | | |
<50 0.20 max. 0.60 859) 885 510
g | 0.35 | 0.020 | 0.008 B o
50<T max. 150 max. max.
<100 0.22 max.
6=T 0.18max T=40mm
g . . 325
SN490B | 0 055 | 1.65 | 0.030 | 0.015 |44 max. 325 |
50<T 0.20 max max. max. max. max. T>40mm min. 445
=100 ’ ’ 0.46 max.
325 295 490
BT | o T=40omm| 029 | | |
=50 |~ : 044 max.| % 445 | 415 610
SN490C 0.55 1.65 0.020 | 0.008 . .
50<T 0.20 max max. max. max. max. T>40mm
=100 ’ ’ 0.46 max.
*3E:

1. BEEFRAMRIILINZEETTER
2. IiE £ (%)=C+Mn/6+Si/24+Ni/40+Cr/5+Mo/4+V/14 -

3. IFHBURE (%)=C+Si/30+Mn/20+Cu/20+Ni/60+Cr/20+Mo/15+V/10+5B o
4 EEEEHRET @ AJHIEHREBERAHEE -

* Remarks:
1. Alloying elements other than those given in table may be added as necessary.
2. Carbon equivalent (%)=C+Mn/6+Si/24+Ni/40+Cr/5+Mo/4+V/14.
3. Sensitivity of welding crack (%)=C+Si/30+Mn/20+Cu/20+Ni/60+Cr/20+Mo/15+V/10+5B.
4. Chemical composition on sensitivity of welding crack may be applied instead of carbon
equivalent subject to the agreement between the purchaser and supplier.
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414 B Mechanical Properties
N EEAREE
42 S
!3‘1:{7&]3[3. Through-thickness characteristics st
Yield Ratio IWHER Impact Test
(%) (Contraction %)
SMEE SAMEE WMEE Gl HRE ]
th]-'c(m,?)ss Tr—}'c(m:)ss Thickness Test Elongation E;Fﬁﬁ /_Eét i
o HEi/J\iLrJ{E T (mm) Piece (%) 71111@ @!#;{E EﬁH‘
w/\E{E Minimum Temp. | Energy Test
=6 =12 =16 > 40 :\A'(?"-Z”ml Average of (c) (J) Piece
naiviaual
e =16 =40 =100 Testeg Value Threi/eaill']%sted
% (%)
6=T=16 No. 1A 17min.
— — — — — 16<T=50 No. 1A 21 min. - -
40<T=100 No. 4 23 min.
6=T=16 No. 1A 18 min.
mSa?(. — — 16<T=50 No. 1A 22 min.
80 40<TS100|  No.4 24 i,
max. 16 No.1A | 18min VIBRRFA
HiERm
- 16<'1I'5< 100 16<$'5< 100 16<T=50 No. 1A 22 min. V-notch test
- - - piece rolling
40<T=100 No. 4 24 min. direction
0 )
=T=16 No. 1A 17 min 21 min.
Gl : : T>12
80 _ _ :
ot 16<T=50 No. 1A 21 min.
= .
80 40<T=100 No. 4 23 min.
max. 16 No.1A | 17min
~ 1es}5swo 165$55100 16<T<50 [ No.1A | 21min.
40<T=100 No. 4 23 min.
* 5

5. BHEEREE9 mmLLUF 2 HEYER - BRAR5&ERY _ER{ETE o

6. EEHEEANEEEA12 mm Zi#ix - BIRIWEEEEAMEG FAG{EZFI9E -
BRI FRIE BRI/ GL27d » (B—EZEKRHI9] o

7. SN4OOCEISN490CE £ 16 mmLl_EFERZAMFES KR - e5arREikiBJIS G 0901
ZClass YiEE o

* Remarks:

5. For the H sections, when t1is 9 mm or less, the upper limit of the yield point or proof stress
shall not be applied.

6. The steel products over 12 mm in thickness shall be tested and the Charpy absorption energy
shall be expressed by the average of measured values of three test pieces. Further, one result
among indivdual test results may be under 27J but shall be 19J or over.

7. For the Flat of SN400C and SN490C 16 mm or over in thickness, the UT (ultrasonic test) is
required. According to the acceptance criteria,Class Y,specified in JIS G 0901.
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4.1.4 CNS 2473 —h%#5#8 FH$f Rolled Steels for General Structure

#4548 Mechanical Properties
Chemi:;%i;n?positions Yleﬁiél{:’#aiﬁtic%%!&a?g%ess MRsE | v EE S HmEXR B8 Bend [ESpEIiy
LA (%) {Nimo) ie | Thi fon| AR | ORI AT BLA
Grade ° $@H B Thickness T (mm) Tensile | Thickness| Test |[Elongation| l. &
>16 Strength T (mm) piece (%) |Angleof| Inside Test
(o] Si Mn P S B =16 | <40 >40 | (Nimmd) Bending| Radius | Piece
21
=
T=5 No. 5 min. EE X
17 1.5
400 | 5<T=16 | No. 1A .
$S400 | — — - OrﬁOaiO On?:f <0.0008 i‘:’: 51?: ﬂf | Tl 180 | o | Nout
’ ’ : ’ ’ 510 [16<T=50| No.1A } o
min. times the
T>40 No. 4 2.3 thickness|
min.
19
=
T=5 No. 5 min. EE X
15 2.0
=
0.050 | 0.050 (<0.0008| 285 275 255 st | SRS ) ey i min. .
S B B B max. max min min min l 19 180 2.0 e 4
. ’ : ’ ’ 610 [16<T=50| No.1A : T
min. times the
21 thickness|
T>40 No. 4 }
min.

* &F:
1. AERFRIAMRINLUINZEETTE ©
2. FRIFERESETEMEMGE - THIZIBERAERIEUE ©

* Remarks:
1. Alloying elements other than those given in table may be added as necessary.

2. The bend test may be omitted unless otherwise specified by the purchaser.
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4.1.5 CNS 2947 131Z#=E B %R Rolled Steels for Welded Structure

144 4B Mechanical Properties
(L& aita PR BhSK pE REEEE 14
Chemical Compositions a2
BE ! . (e Yield point or Proof stress s o ERE
T8 gl (%) (Nm?) BE | BHEE | RA | BEx | HEEE | g | 24
Grade T () Tensile | Thickness | Test |Elongation |Temperature| apsorption| ~Test
s16 || s Strength| T (mm) | Piece (%) (°C) | Energy | Piece
. 2
© Si Mn P S B =16 zm | 2@ (N/mm) (J)
0.23
SM400A =0 e | 2 T=5 | No.5 23 = =
50<T=100 0.25 min, - : min,
- max.
V4008 =50 ax. 245 | 26 | 215 | 400 | 18 27 min.
50<T=100 0.22 | <T= ° min. T>12
= max. | g5 | 060 min. | min. | min, | 510 0
max 1|50 16<T=50 | No. 1A 22 '
SM400C =100 0.18 . min, 47 min,
max. 24 T>12
T>40 | No.4 St
=50 0.20max, _ 22
SRR 50<T=100 _|0.22max, U= | M min.
=50 ui 325 | 315 | 295 | 490 |5<T=16 | No.1A n:; i
SM490B . | - LR,
socr=100 | 920 min. | min | min | 610 |16<Ts50|No.1A| 2! o | ™2
0.035 | 0.035 |<0.0008 ool — Vil
SM490C =100 0.18 max. | max. T>40 | No4 | = armn | w45
o i
=
SMA490YA TS5 | NoS min, _ _ #
15 V-notch
o | acs 365 | 355 | 335 | 490 |5<T=16 |No.1A| 2 el
=100 : : | - rollin
9
max. | max. min, | min | min | 610 |16<T=50|No.1A | 12 | direction
SM490YB ";n @ 27 n;]?
T>40 | No4 | U
0.20 o
max, T=5 No. 5 .
SM520B min, 27 min,
365 | 355 | 335 | 520 |5<T=16 | No.1A "1“?1 1>
=100 | o 0
min. min. min. 640 [16<T=50| No.1A i 47 min
SM520C o 2L
T>40 | No.4 e
T=16 | No.5 n:f:]
570 -
it
SM570 | . i? <30| 018 | 055 | 170 | 0.035 | 0.035 |<0.0008| 460 | 450 | 430 | 7516 | Nos 2 & .
sections) max. max. max. max. max. min. min. min. min,
720 - T>12
T>20 | No.4 e~

* &F:
1 AERFRAMTIILINZ EETTE ©
2 HEHEBEAMNEERE12 mm il - BRWEEEASER FAR{ECFEIIE -

* Remarks:
1.Alloying elements other than those given in table may be added as necessary.
2.The steel products over 12 mm in thickness shall be tested and the Charpy
absorption energy shall be expressed by the average of measured values of

three pieces.
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4.1.6 CNS 13812 E 41 H$ Rolled Steel for Building Structure

1E2 B3 BEfRBLELBEREEE
. " Yield point or Proof stress
Chemical Compositions (N/mnt)
(%) M EE
e Tq_icikne)ss
2= mm
Gﬁliﬁa*fe Thickness "
T (mm) e IR EB
EE | BE
C Si Mn P S B Carbon Sensiftivity =6 =12 =16 >40
Equivalent We(I)ding <12 <16 =40 =100
(%) Crack
(%)
=
SN400A 6=T 024 v - . 0.050 0.050 |<0.0008 . . 2:.35 2.35 2{35 2?5
=100 max. max. min. min. min. min.
=
6=T 0.20max.
=50 0.35 0.60 0.030 0.015 |<0.0008| 0.36 0.26 235 235
Rt m.ax l n-wax n.1ax . m.ax m.ax min l
50<T . 1.50 . . . : . 855
=100 0.22max.
= 235 215
| |
=
16=T 0.20max. 855 885
=l 0.60
SN400C 0.35 | 0.020 0.008 |<0.0008| 0.36 0.26 . .
max. max. max. max. max.
S0<T 0.22max 1.50
=100 i
6=T T=40mm
018max.
=50 <0.0008 | 0.44max. 325
0 | 1es | oo | oo 0z | s S
50<T | 50max ’ ’ ’ ’ T>40mm ’ ’ 445
=100 |~ i 0.46max. 325 295
| |
16=T T=40mm 445 415
0.18 max.
=50 <0.0008 | 0.44max.
SN490C 0.55 1.65 0.020 0.008 0.29 o .
max. max. max. max. max.
50<T 020max T>40mm
=100 ’ 0.46max.
6=T 0.20 0.35 0.60 0.030 0.015 |<0.0008 0.36 250 250
AU =100 max max I max max max min I
- ’ . 1.50 . . . . 855
0.26 2|50 2;50
max. 355 335
16=T 0.35 060 0.020 | 0.008 ([<0.0008 0.36
SN400YC| °= e : | : : : ' — —
=100 max. max. max. max. max.
1.50
=
S 0.44max.
=40 0.18 0.55 1.65 0.030 0.015 |<0.0008 g2
SN490YB ’ § ’ i ) : |
40<T max. max. max. max. max. 0 46man 445
=100 : :
0.29
max.
=
122; 0.44max. 305
swasov— | 016 | 9% | 165 | 0020 | 0008 |<oooos - =] 3
40<T ' ’ ’ ’ ’ 0.46max 445
=100 : .
* E:
1 AERFELAMRIILIbVZERTTE - S5.EEHEEANEERA12 mmziil - BRINEEEEAMEH R

2. FREE (%)=C+Mn/6+Si/24+Ni/40+Cr/5+Mo/4+V/14 o SMEZF191E - @ERlE R ER /27 B—FEZEAH19J o
3. 42BUBIRE (%)=C+Si/30+Mn/20+Cu/20+Ni/60+Cr/  6.EE16 mmbl_F 2 SN400C ~ SN400YC ~ SN490C B SN490YCF=Hy
20+Mo/15+V/10+5B o BMEBE RIRER - KCNS 12845 FR1FRTE -

AEEBEESRET  TARRBRERAREE -
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#4314 ES Mechanical Properties
BEIKEE EESE4FE
Yield Ratio Th h-thick S
stz
14 EE kR Impact Test
Thickness THR==
gg‘ T (mm) (Contraction %) | satt/ER | &A | MEXR
Tenafie B/ | PE Th_ll_c;(rr;i‘s)s Fj_'est Elo?ge;tlon W
Strength Minimum | Minimum lece g REs | @ETER(E -
(N/mnf)| =6 =12 =16 >40 |Individual A‘ﬁ]age of SBEE | Charpy | To1
<12 <16 =40 | =100 | Tested | 1 u°% Temp.| Absorption| ="
Value | value (°c) | Energy
(%) (%) (J)
6=T=16| No. 1A 1.7
min.
400 -
| — — — — — — |[16<T=50| No. 1A ' — —
510 min.
40<T=100| No. 4 2.3
min.
6=T=16| No. 1A 1.8
min.
80
— — —  |16<T=50|No.1A| 22 -
max. min. Vg A
400 40<T=100| No.4 rfl‘; ;I_:,E
I F51E
510 16 No. 1A 1.8 V-notch
15 25 min. test piece
= = 16=T=|16=T= 22 rolling
100 100 [16<T=50| No.1A| o direction
80 40<T=100| No.4 | 24 0 27
max. min. min.
6=T=16|No. 1A| 7/ T>12
i min.
80 21
— — = 16<T=50| No. 1A
(R °© min.
490 40<T=100| No. 4 2.3
| min.
610 16 | No.1A "1"1
15 25 21 -
- - 16=T=|16=T=|16<T=50| No. 1A min
100 100 >3 =
40<T=100| No. 4 )
min.
6=T=16|No. 1A 2.0
min.
- 80 80 80 — — 16<T=50 | No. 1A 22
max. max. max. SUE O- min.
400 40<T=100| No. 4 24
| min.
20
510 6=T=16| No. 1A R -
15 25 min. VAEELS
_ _ 80 80 | s<=T=|16=T=|16<T=50|No.1A| 22 SEAT
max. max. min. & ZF
100 100 52 S
40<T=100| No. 4 ! =
IM1INE 0 27 V-notch
6=T=16|No. 1A| 1/ MiN- | test piece
min. T>12 | rolling
80 — —  |16<T=50| No.1a| 2! EIEE e
max. min.
490 40<T=100 No. 4 2.3
| min.
17
610 6=T=16| No. 1A :
min.
80 15 25 21
- — 16=T=|16=T=|16<T=50| No. 1A R
max. min.
100 100 23
40<T=100| No. 4 .
min.

%k Remarks: 5.The steel products over 12 mm in thickness shall be tested and the Charpy
1. Alloying elements other than those given in table may be added as necessary. absorption energy shall be expressed by the average of measured values
2. Carbon equivalent (%)=C+Mn/6+Si/24+Ni/40+Cr/5+Mo/4+V/14. of three test pieces. Further, one result among indivdual test results may
3. Sensitivity of welding crack (%)=C+Si/30+Mn/20+Cu/20+Ni/60+Cr/20+Mo/15+V/10+5B. be under 27J but shall be 19J or over.

4. Chemical composition on sensitivity of welding crack may be applied instead of carbon 6.For the Flat of grade SN400C + SN400YC ~ SN490C §SN490YC 16 mm or over in
equivalent subject to the agreement between the purchaser and supplier. thickness , the UT (ultrasonic test) is required. According to the acceptance criteria,

CNS 12845 Gr1.
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4.1.7 CSC SM570M ErsEME & A Seismic design of high strength structural steel

1tk
Chemical Compositions
(%)
TRAFLEN
Wit
J?JE 1ela point or
SiiE E Al IR2BY
o Lt Thickness . TEQ = Proof stress
rade Products M 2
T (mm) C Si Mn =) S Carbon | Sensitivity of (N/mm”)
Equivalent| Welding
(%) Crack
(%)
=<
SM570M-A 20=T 0.18 0.55| 1.60 | 0.030| 0.008 0.44 max. 0.29
=40 max. | max.| max. | max. max. max.
20=T 0.18 0.55| 1.60 | 0.030| 0.008 0.29
- 44 .
SLLTL L EiEstk | =40 max. | max.| max. | max. max. Dl max. 420
(Flat steel) T<40 0.29 |
540
20=T 0.18 0.55| 1.60 | 0.020| 0.008 |0.44max.| max.
SM570M-C
=40 max. | max.| max. | max. max. T=40 0.29
0.44 max.| max.
% =

1. 528 (%)=C+Mn/6+Si/24+Ni/40+Cr/5+Mo/4+V/14 o
2 $2ZYEIRLE (%)=C+Si/30+Mn/20+Cu/20+Ni/60+Cr/20+Mo/15+V/10+5B o
3.SM570M[EE20mmpl _F 2 FEHRZBMES KiaE:  &kJIS G0901 CLASS YHTE ©

* Remarks:
1.Carbon equivalent (%)=C+Mn/6+Si/24+Ni/40+Cr/5+Mo/4+V/14.
2.Sensitivity of welding crack (%)=C+Si/30+Mn/20+Cu/20+Ni/60+Cr/20+Mo/15+V/10+5B.

3.For the Flat of SM570M 20 mm or over in thickness , the UT (ultrasonic test) is required.
According to the acceptance criteria, JIS G0901 Y class.
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#4148 Mechanical Properties
BEH RS
Through-thickness PR
characteristics I @%EtKTEﬂt
. Wi mpact Tes
EiEavs . (Contraction %)
58 BEIREE M EE a3 R
Tensile Yield Ratio Thickness Test Elongation
Strength (%) T (mm) Piece (%)
(N/mn?) | BveE
T\jd‘,iﬁ Minimum E;t
Mnmu | Average | pgpim | FEE | g
navidual - of Three |  Temp. ey Test
Tested Tesies “c) Absorption Picce
Value VElE Energy
(%) (%) (J)
47 | vt
. . min. 47
gLIE
570 47
85 >20 No.4 20 min. els
| B min. -5
720 - V-notch
47 test piece
15 25 min. rolling
direction
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4.1.8 ASTM A709 #E+24#5E B Structural Steel for Bridges

ﬂ:%—iﬁﬁ{ﬁ ?ﬁﬁa Eit.%ﬁ Tensile Test
Chemical Compositions BEMR| s ® B R
(%) B | EE HER e
Yield| Tensile Elongation Yield
Point|Strength (%) Ratio
ﬁﬁ (11)
E3 BEE . »
Grade Carbon G Gial
C|Si|Mn| P S V [Nb | Cu|[Ni|[CrMo|] N |Sn| B Equi\éa;:lent, MPa| MPa |G| =gin.|GL=2in| %
(%) [200mm]| [50mm]
@ Type 2
(1)
50 |0-23/0.40/0-50 | 0.04 0.050 | 020 | | | | _ koooosl _ 345 450 | 18 21 |
max.|max. | max. | max. | = st min.| min. min. min.
1.60 ’
0.15
@ T=50mm
4 @ @ ® ®) 345
(5)|0.23/0.40(0-50 0.035(0.045 |0.15 (0.05 | 0.60 |0.45|0.35(0.15(0.012 LIS 450 | 18 | 21 |85©@
508 | <0.02 [<0.0008 | _ . .
max.|max. 160 max. | max. [ max. |max. | max. |max./max.,max.| max. T>50mm 450 min. min. min. |max.
0.47 max.
* 5F:

1387 AINRHEE - = E87£0.20%LL E -

2.Mn/CELAERIE/IR2 - CEERBRAETRL0.01%0F » MnZ 2R A{ERIENN0.06%
EMnE EFRIERAETAIE521.60% o

3. A BRI FRY - =S A AIHRE0.15% o

4 FEMn/SEYEL{ERI20891&4 T - BEERM25 mmiF » MniAZAK720.30% ©

5.Grade 508 fRiNHZHPENMNE RITER - NIRE A[3E150 ppm @ HRAMERITE © EN
RETEERRIE120 ppm ©

6. 3 A EEE BARBIRE R ELZE/)\520.85; & 5t AU IR AR & - BIBR{KEEZE/\5R0.87 ©

7 BRIFRFIETE » BRI LETEE SR REE KA

8. BEER M8 mmiF - MREMKASTM A6 EISLUER

ORI EBEEBMREL - SHETEII S A ERIFERFENR (F)SER e (T)2 & E 5K -

10.50FE350SF &8 S B AR SRR (K B AG T 3/AG73MAF TE 2 PR N A ; 50TERS0S TR B B AR 58
RAKIBAGT3/IAGTIMIRTE Z HIRER AR o

11.74E 8=C+(Mn)/6+(Cr+Mo+V)/5+(Ni+Cu)/15 o
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4142 Mechanical Properties

EERER Impact test” ©1”

Zone 1 Zone 2 Zone 3 Zone 1 Zone 2 Zone 3
HHMEE IR ERE
Thickness| 7#gs Min. 5ER
Symbol Test Value Symbol
(mm) | Symbol| "o oy | 8 | Bt | mes | B | ses | Bt [SYMDOl) mep | BH | st | BH | mms | Bt
(J) mE | EgE | RE | FRE| RE | g5RE RE | @R(E | RE | G8RME | RE |FRE
Temp. | Charpy |Temp. | Charpy | Temp. | Charpy Temp. | Charpy [Temp.| Charpy | Temp.| Charpy
(c) Energy (c) Energy (c) Energy (’c) | Energy| (°C) | Energy| (’C) |Energy
(J) (J) (J) (J) (J) (J)
27 34 34 34 20 20 20
=50 21 4 -12 21 4 12
min. min. min. min. min. min. min.
>50 33 41 41 41 27 27 27
F 21 4 12 T 21 4 12
= 100 min. min. min. min. min. min. min.
27 34 34 34 20 20 20
=50 21 4 -12 21 4 -12
min. min. min. min. min. min. min.
>50 33 41 41 41 27 27 27
21 4 -12 21 4 -12
= 100 min. min. min. min. min. min. min.

* Remarks:
1.Copper when specified shall have a minimum content of 0.20%.
2.The manganese to carbon ratio shall not be less than 2 to 1. For each reduction of 0.01 percentage
point below the specified carbon maximum, an increase of 0.06 percentage point manganese above
the specified maximum will be permitted , up to the maximum of 1.60%.
3.The sum of columbium and vanadium shall not exceed 0.15%.
4.Provided that the ratio of manganese to sulfur is not less than 20 to 1. the minimum limit for
manganese for shapes with flange thickness not exceeding 25 mm shall be 0.30%.
5.For Grade 50S, the steelmaking practice used shall be one that produces steel having a nitrogen
content not greater than 0.015% and includes the addition of one or more nitrogen-binding elements,
or one that produces steel having a nitrogen content not greater than 0.012%.
6.The yield to tensile ratio shall be 0.87 or less for shapes that are tested from web location; for all other
shapes the requirement is 0.85.
7.Impact test and Ultrasonic Examination shall not be tested unless specified in the purchase order or
contract.
8.In according with ASTM A6, when using rectangular tension test specimen for testing thin material,
adjustments in elongation requirements must be provided for thickness under 8 mm.
9.Purchase orders have impact test requirements. Before ordering need to inform the use of non-critical
-fracture ,T, or critical fracture,F.
10.The grade 50F & 50SF for the CVN-impact testing shall be at "P" frequency in accordance with
Specification of A673/A673M ; the grade 50T & 50ST for the CVN-impact testing shall be at "H"
frequency in accordance with Specification of A673/A673M.
11.The carbon equivalent shall be calculated using the following formula :
CE=C+(Mn)/6+(Cr+Mo+V)/5+(Ni+Cu)/15.
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4.1.9 ASTM A36 #t#EHuxii Carbon Structural Steel

B&M %8 Mechanical Properties
=120 hHEER Tensile Test
,_,_| Chemical Compositions X L
WE | ER EE| 2R %) BB | PUTSRRE e
Grade| products \év|dth Tf‘_;_ICkneSS I\3(|¢Id Tensile Elongation (%)
(mm)| T (mm) oint | Strength
- #A | &R
C|Si|Mn P |S [Cu| B |ksi|MPalksi|MPa| GL=8 in.|GL=2 in.
[200mm] | [50mm]
[ EilE: A AT 0.26 |0.40 L 0.040/0.050/0.20 20 21
(shapes) max. | max. max. |max.| min. e min. min.
0.26 [ 0.40 0.040(0.050(0.20
=20 .
max. | max. max.|max.| min. <000
_ | 20< |0.27|040|°?|0.0400.050[0.20
B=| 1240 | . |<0.0008
380 | 1= max. | max. max.|max.| min.
0.90
0.60
A36 40< |0.28|0.40 | 0.040(0.050(0.20 0.0008
(2) = - [<0. @) 4)
S5 T=65 |max.|max. 0.90|Max: [max. | min. 36 | 250 5|8 4?0 20 03
(Plates) 0.25 |0.40| __ [0.0300.030/0.20 min.| min.| o | 52 min. min.
=20 - K0.0008
max. | max. max.|max.|min. :
5 | 20< (025|040 O-T’O 0.030(0.030/0.20
380 | T=40 |max.| max. 1 op|mex | max. min, [<¢-0008
40< [0.26 °'|15 0.;30 0.030,0.030,0.20
T=65 |max. 0.40 |1.90|Max. | max. min, [<¢-0008

X EE:
138 BINRINEE - I HE2/R7E0.20%LL E -
2. ECEEMERAXERTRL0.01%E - MnE E/18&K{ERIENN0.06% » EMnE EFIEHK
EAAIE)1.35% °
3.BEEEXRm8 mmiF - MREIRKASTM AGHTETS LUER
4. ZIMREE @600 mm - HREIALFHD2% o

* Remarks:

1. As for the Cu content, when specified shall have a minimum content of 0.20%.

2. For each reduction of 0.01 percentage point below the specified carbon maximum, an
increase of 0.06 percentage point manganese above the specified maximum will be
permitted, up to the maximum of 1.35%.

3. In according with ASTM A6, when using rectangular tension test specimen for testing thin
material, adjustments in elongation requirements must be provided for thickness under
8 mm.

4. For plates wider than 600 mm, the elongation requirement is reduced two percentage points.
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4.1.10 ASTM A572 Mk #l =58 E € & £ #5118 F i

High-Strength Low-Alloy Columbium-Vanadium Structral Steel

1LE2 %15 Chemical Compositions (%) £ E Mechanical Properties
Typel|Type2|  Type3 {8 EtES Tensile Test
il @@ © © o FRREE | bsaE B
% | C|SijMn | P| S |Cu| B Yield | Tensile Elofiifn )
(e Nb | V |Nb | V |Nb+v| Point |Strength g ’
. . A GL=8in.|itHF GL=2in.
ksi [MPa| ksi [MPa [200mm] [50mm]
)
42 10.21(0.40 | 1.35|0.04|0.05[0.20/<0.0008 42 1290 | 60 | 415 20 24
[290] |max.max. |max.|max.jmax./min. min.| min. |min.| min. min. min.
) 0.005| 0.01 [0.005/0.01|0.02
50 |0.23|0.40 |1.35(0.04/0.05|0.20(<0.0008 | | | | | 50 | 345 | 65 | 450 18 21
[345] [max.max. |max.|max.max.|min. 0.050! 0.15 |0.050l0.15| 0.15 | MiN-|MiN. |min.| min. min. min.
60 [0.26/0.40(1.35|0.04|0.05/0.20 60 |415| 75 | 520 16 18
[415] |max.|max.|max.|max.[max./min. <0.0008 min.|min. |min.| min. min. min.

*EE:

138 AN - IEE78720.20%LL E -

2.Mn/CLLETE/IR2 - BECEERBRAXEETRA0.01%F » MnE 18R AEEMN
0.06% > BEMnE 2R KETAIS521.60% °

3. BEERME mmiF - MRFIKASTM AGHETSLUER

4. BiREEEE10 mmiF - MnEE715{E520.80% ; SHRAMNEEEREETE10 mmLlTF
iF * MnESERK{EA0.50% o

5.8REEB:E40 mmiF > SiZEREKER0.15%

6.5 EE R M380 mmiF » PEE&R5E/40.030% » SEE&5/£0.030 ¢

7. &R EELEE600 mm » Grade[42] ~ [SOHRRZAH 2% ; Grade[60] » {RRZERFHA3% °

* Remarks:

1. As for the Cu content, when specified shall have a minimum content of 0.20%.

2. The manganese to carbon ratio shall not be less than 2 to 1. For each reduction of 0.01
percentage point below the specified carbon maximum, an increase of 0.06 percentage point
manganese above the specified maximum will be permitted, up to the maximum of 1.60%.

3. In according with ASTM A6, when using rectangular tension test specimen for testing thin
material, adjustments in elongation requirements must be provided for thickness under 8 mm.

4. Manganese, minimum, by heat analysis of 0.80% shall be required for all plates over 10 mm
in thickness; a minimum of 0.50% shall be required for plates 10 mm and less in thickness,
and for all other products.

5. Silcon, minimum, by heat analysis of 0.15% shall be required for all plates over 40 mm in thickness.

6. A maximum phosphorus content of 0.030% and a maximum sulfur content of 0.030% are
permitted for plates<380 mm width.

7. For plates wider than 600 mm, the elongation requirement is reduced two percentage points for
Grade [42] ~ [50], and three percentage points for Grade [60].
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4.1.11 ASTM A992 #E#E R BYEH Structural Steel Shapes

1LE2 AL 15 Chemical Compositions (%) #4142 Mechanical Properties

H{8EtEs Tensile Test
@

ieth = ()] P ") _®
o o ol o o MER | MUHE mEE | RRH
™I C|SiMn| P| S [Cu|Ni|Cr|Mo|V |Nb|N |Sn| B | Cabon | vieq | Tensile |Ejongation (%)| Yield
Grade| Equivalent,| point | Streng Ratio
CE Gl Gl

(%) |ksi [MPa| ksi MPa|GL=8in.| GL=2in.| %
[200mm]| [50mm]

T=50mm
0.50 0.45 max. |90 | 345
0.23|040 0035(0.045|0.60 |045|0.35/0.15]0.15|0.05(0.012 65 | 450
A992 | <0.02KK0.0008 [ ~ [18 min.|21 min.|85 max.
max|max. max.| max. |max. [max.|max.|max. |max.|max. | max. min.| min.
160 T>50mm |65 | 450
0.47 max

x
EE

1 AEMN/SE LB AR 20801844 T » BIZRE/\AA25 mmBs - MnisZAR0.30% ©
2.Nb+VEJ#RAM T 15 51520.15% -
3. BREMSAZ R E AR E RITERR - NIRERIET50 ppm @ FRAMERITE @ ENRETHESEE
120 ppm ©
4 fix'E 2=C+(Mn)/6+(Cr+Mo+V)/5+(Ni+Cu)/15 -
5. E BB AR & M58 - AR ABFR58E 7]:E70 ksi [480 MPa] -
6. EHUE R B 58 - IR APFRLLR]Z0.87 -
7. BEERim8 mmiy - RIIEKASTM AGKRTE 1S LR -

* Remarks:

1.Provided that the ratio of manganese to sulfur is not less than 20 to 1, the minimum
limit for manganese for shapes with flange or leg thickness not exceeding 25 mm shall
be 0.30%.

2.The sum of columbium and vanadium shall not exceed 0.15%.

3.The steelmaking practice used shall be one that produces steel having a nitrogen content not
greater than 0.015% and includes the addition of one or more nitrogen-binding elements, or
one that produces steel having a nitrogen content not greater than 0.012%.

4.The carbon equivalent shall be calculated using the following formula:
CE=C+(Mn)/6+(Cr+Mo+V)/5+(Ni+Cu)/15.

5.A maximum yield strength of 70ksi [480MPa] is permitted for sturcture shapes that are required
to be tested from the web location.

6.A maximum ratio of 0.87 is permitted for structural shapes that are tested from the web location.

7.In according with ASTM A6, when using rectangular tension test specimen for testing thin
material, adjustments in elongation requirements must be provided for thickness under 8 mm.
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4.1.12 R E58E #H# Higher Strength Hull Structural Steel

LB Chemical Compositions (%) #4148 Mechanical Properties
Hi{HELER Tensile Test | E# 55k Impact Test
- BERES A y
=45 ®) 3| Ew|_ @@ @ | . @| Yeld | Tensie ﬁaﬁz(m e | B
S clsiivn| P | s VNe T cu | cr [Mo| Ni | A |ca”| b | | @RE | BE
Grade Point | Strength | Ejongation
(N/mn) | (N/mit’) Temp, Enety [ 5
mm mm 9 o
%) | o) | ()
T=50mm
0.10|0.90 0.05 | 0.02 440 31min.
0.18 0.035[0.035 0.02 | 0.35 | 0.20 | 0.08|0.40 |0.020{0.005| 315 22
AH32 | | [ | ) ) | ) 0 | 50<T
max. max. | max. max. |max. |max. [max.|max.| min. [ max. min. min.
0.50 | 1.60 0.10 | 0.05 590 =70mm
38 min.
T=50mm
0.18 0101050 0.0350.035 0051 002 0.02 | 0.35 | 0.20 | 0.08|0.40|0.020/0.005| 315 440 22 S0l [
DH32| ||| T | ] . | | 20 | so<T | O
max. max. | max. max. |max. |max. [max.|max.| min. [ max. min. min. ELﬂ
0.50 | 1.60 0.10 | 0.05 590 =70mm | o
38 min. V-notch
T =50mm|test piece
0.10|0.90 0.05 | 0.02 490 34 min. | "ling
0.18 0.035[0.035 0.02 |0.35 | 0.20 | 0.08|0.40|0.020{0.005| 355 21 Giraction
AH36 ||| | | . . | . 0 | 50<T
max. max. | max. max. |max. |max. [max.|max.| min. [ max. min. min.
0.50 | 1.60 0.10 | 0.05 620 =70mm
41 min.
T=50mm
0.10|0.90 0.05 | 0.02 490 34 min.
0.18 0.035[0.035 0.02 |0.35 | 0.20 | 0.08|0.40|0.020{0.005| 355 21
DH36 | | | | i ) | ) -20 | 50<T
max. max. | max. max. |max. |max. [max.|max.| min. [ max. min. min.
0.50 | 1.60 0.10 | 0.05 620 =70mm
41 min.

* &t
1. ZEA AR b B M B R KB BRI E AT -
2 [FHAZIESETHEE0.020% ; RPZAAMIATIERELR  HEET A/KH20.015% -
BBRIFERANM - BRIEERIELTTE -
AMMISERE—EA 2R  BENETCHENLTE FRE—BHENILTEE  HSEEK
ERARATEEIE - IRAESTEMENE  SREKLERFIATEHIE -
5. AHEIMEE12.5 mmLL ey - EREIESERHZE0.70% o
6. MR 2 ZIZIEL=5.65/ ARFZ f/\VERE o (AFRFEER)

* Remarks:
1.The chemical compositions and mechanical properties of hull structure steel are specified

in each Shipping Association.

2.The total Aluminum content may be determined instead of the acid soluble content. In such
cases, the total Aluminum content is be not less than 0.020%.

3.These elements need not be reported on the mill sheet unless intentionally added.

4.The steel is to contain Aluminum , Niobium and Vanadium or other suitable grain refining
elements, either singly or in any combination. When used singly the steel is to contain the
specified minimum content of the grain refining element. When used in combination , the
specified minimum content of each gain refining element is not applicable.

5.AH steel 12.5 mm (0.50 in.) and under in thickness may have a minimum manganese
content of 0.70%.

6.Minimum elongation on L =5.65/ A. (A: cross area of test piece)

28



4.1.13 BS EN 10025-2/BS EN 10025-3 & #£1#$H Hot Rolled Products of Structural Steels

1L 15 Chemical Compositions (%)

1 1 RAES - PESEE LIRA £3§0.005% «

2 8-

3. ATBEEARME mmA/REE S -
4 (REZIRIEL=5.65/ ARz &/ MRRE - (A: A EER)
S8R MNE Rt » AIAIRY FERIER] A& o
6.V+Nb+Ti<022% ~ Mo+Cr=<0,30 % °
29

C+(Mn)/6+(Cr+Mo+V)/5+(Ni+Cu)/15 o

g | iHFE BE
Spec. | Grade |Thickness
U (mm) (1) (1)
C|Si [Mn| P | S | N |Cu|Nb| V | Ti| Al | Cr | Ni
T=40 (021
S275JR max.|  [1.50]0.035/0.035(0.012/0.55| | | | | | _
T>a0 022 max.| max.| max.| max. |max.
max.
$275J0| T<63 |0-18| — 1.50(0.030|0.030/0.012{0.55 | | | | | _
max. max.| max.| max.| max. |max.
S355JR| T< 63 0.24/0.55/1.600.035/0.035(0.012/0.55| | | | | | _
max.| max.| max.| max.| max.| max. |max.
BS EN T=30 |20
10025-2 | 33550 max. 0.55|1.60 |0.030|0.030(0.012{0.55| | | | | | _
T>30 0.22 | max.| max.| max.| max.| max. |max.
max.
T=30 —
33552 max.|0.55(1.600.025/0.025  |0.55| | | | | _ | _
2 0.22 | max.| max.| max.| max. max.
o max.
T=30 —
S450J8) max.|0.55(1.70 |0.030(0.030(0.025/0.55(0.05|0.13|0.05| | |
T>30 0.22 |max.| max.| max.| max.| max.|max. max.|max.|max.
max.
1.00 &
BS EN S460l\(16) T=441 0.20/0.60 | 0.030(0.025(0.025|0.55[0.05|0.20|0.05|0.02|0.30|0.80
10025-3 =" |max.|max. 1.70 max.| max.| max.| max.| max.| max.| max.| min.| max.| max.
* £%:



H44E Mechanical Properties
e xmpaa? g | DA BEER
p=4 0
Max. Carbon Yield Strength Tensile | Percentage
Equivalent Value Nmd) " | Strength | Elongation Eazares
CEV (%) (N/mm’) (%) IR
Charpy Impact Test
Mo
[EE[& & Nominal Thickness
T (mm)
;Q‘HA:E_H_ /¥
230/ 30<| 40< |_ | 16< | 40<| 3= | 3= | 40< jife’;‘{; ,\fﬁfit
T=40 T=63 T=40|T=63 T=100|T=40T= 63 Temp. ('C)| Value (J)
410
— 10.40(0.40 | 0.42 2.75 2(.35 2.55 | 23 22 20 27
min. | min. | min.
560
410
— 1040|040 | 042 2.75 2€.35 2.55 | 23 22 0 27
min. | min. | min.
560
470
— 1045|047 | 047 3.55 3‘.15 3:.)’5 | 22 21 20 27
min. | min. | min.
630
470
— 10.45/ 047 | 047 3.55 3‘.15 3:.35 | 22 21 0 27
min. | min. | min.
630
470
— 1045047 | 0.47 3.55 3‘.15 3:.35 | 22 21 -20 27
min. | min. | min.
630
550
— |0.47|0.49 | 049 45.30 4:.30 4?0 | 17 17 0 27
min. | min. | min.
720
0.10 460 | 440 | 430 °40 fg jg
" ~10.53|0.53 | 0.53 . . . | 17 17 -
max. min. | min. | min. 0 47
720
20 55
* Remarks:

1.For long products the P and S content can be 0.005% higher.
2.Carbon equivalent value (CEV)=C+(Mn)/6+(Cr+Mo+V)/5+(Ni+Cu)/15.
3.Impact tests shall not be required for normal thickness less than 6 mm.

4.Minimum elongation on L=5.65/ A. (A: cross area of test piece)
5.1f sufficient other N-binding elements are present the minimum total Al content does not apply.
6.V + Nb+Ti<0,22 % and Mo + Cr < 0,30 %.
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4.1.14 AS/NZS 3679.1 hii| #54E5U$H Structural Steel Hot Rolled Sections

1L Chemical Compositions (%, & Mechanical Properties
hifikES Tensile test

-
=& LREREED TRERFED
(3)(4) (3)@) B)4)| _(13)4) | Calrbon Yield Stress (Rey) | Lower Yield Stress (R ) T ?ﬁ.ﬁ‘u’.@fg :
Vv Nb Nb+V "~ | Ti Ci M Equivalent, N/mm’? (MPa) N/ (MPa) St;izs(;:“) 1$§¥”
$B4 [EE Thickness (mm) 1 (Nim) Elo(rlga)non
i 0,
=11[>17 =11 [>17

=
=17]<40 B0 <M | <47 | <40

CE (%)

0.50 | 0.50 | 0.30 | 0.10
max. | max. | max. | max.
0.50 | 0.50 | 0.30 | 0.10
max. | max. | max. | max.
0.50 | 0.50 | 0.30 | 0.10
max. | max. | max. | max.

EE 5 EE Charpy Impact Test
Minimum absorbed energy (J)
iniE Test temperature Size of test piece
G%:aﬁfe °c 10 mmx 10 m.m 10 mmx 7.5 .m.m 10 mmx 5mm
Average of 3 tests | Individual test | Averageof 3tests | Individual test | Average of 3 tests | Individual test
300L0 /350L0 Q 27 20 22 16 18 13
30050/ 35080 70 50 - - - -

* &E:
1AM TTEREAR - HiEET5E880.15% » EERFERTEA LRPRHEFIE -
2.8/ ~ §8 ~ $REASANNAEE T15#Ei181.00% ©
3.300, 300SOfHfEEEARm15 mmiF - &K - 8 ~ ERIFRNMTIRAMESRANTE  BE
15 mmLl ERFEBER T EE ERPEZIEHE o
4.300, 300S0#HFEEZE 15 mml _ERF - 1%&’*%754%%/‘\5 EETBARNIN015% B ZRIME

SERAENLERMY > HAMFEFRAZHES TR LB & mﬁﬂit o
5.350, 350L0, 350S0$HFEM A £ TEND VEEQTl,fﬁ,w,/:.-\E',—zjc ETEAH20.15% o
6.7 2 8=C+Mn/6+(Cr+Mo+V)/5+(Ni+Cu)/15 o
7RIV RERZIZEERREA=5.65/ Ao
8.S0F k2 BUHE & - EEREE12 mmA FHEITEHERES o

*® Remarks:
1.Grain refining elements, i.e. aluminium and titanium may be added, provided that the total

content does not exceed 0.15%.

2.The Cu, Ni, Cr and Mo elements may be present to the limits stated, subject to a maximum
total of 1.0%.

3.For grade 300, 300S0 the thickness less than 15 mm, titanium, niobium, vanadium and
niobium plus vanadium are not considered as microalloying elements. The limit content
lists as above table.

4.For grade 300, 300S0 the thickness greater than or equal to 15 mm, the maximum
combined micro-alloying element content is 0.15%. Where micro-alloying elements are
used, the percentage of each element is to be shown on the certificates.

5.For grades 350, 350L0, 350S0 micro-alloying elements niobium, vanadium and titanium
may be added, provided that their total combined content does not exceed 0.15%.

6.Carbon equivalent (CE) is calculated from the following equation.
CE=C+Mn/6+(Cr+Mo+V)/5+(Ni+Cu)/15.

7 .Minimum elongation on a gauge length of 5.65,/ A.

8.Impact testing for SO only applies to sections with elements thickness greater more than
12 mm thick.
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4.1.15 KS D3503 —fi%#&#& FH 88 Rolled Steels For General Structure

1% 14 B Mechanical Properties

_ L2 Bk 17 » FRR B PR KSR 28 o
#f#& | Chemical Compositions | Yield Point or PgoofStress e el ey
Grade (%) (N/mm*=) Tensile | SBHMEE | spE | BEX
: Strength | Thickness est |Elongation
## B EThickness (mm) (N/mm?)| T(mm) | Piece (%) BHAE | RAIEE | 2K
>16 Angle of Inside | Test
C Si Mn P S =16 =40 >40 Bending | Radius |pjece
T=5 |No.5| 2!
min.
18 EEX1.5
=
$8275 | 0.25( 045 | 140 |0.050[0.050| 275 | 265 | 245 | 410 [O<TEO|NOAA| i | 1
(SS400)| max. | max. | max. | max. [ max.| min. | min. [ min. 550 |16<T=40| No.1A| 21 times the
min. thickness
T>40 | Noa | 23
min.
>X<=
T
1T ERFRIAMRIILINZEETTE ©
* Remarks:

1.Alloying elements other than those given in table may be added as necessary.
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4.1.16 KS D3515 133E#£#& FH$@ Rolled Steels For Welded Structure

¥ 48 Mechanical Properties
LR 45 J‘éﬁ%ﬁiﬁl’ﬂkﬁ?ﬁ EHERE
Chemical Compositions Y'e'dp("?,f,/"nzn':?;(’ fress Charpy Impact Test
(%)
i EE (mm) st
i L TAL
e | EX Thickness | 2% |mime| str | mEs
Grade Thickness Tensile [ Thickness “'I_'est Elongation fi]ggl}é =
T(mm) JEELE (S's;;nggl; ) || Fee () HAERE Charpy A Fi
Begl E Temperature| apsorption ’;Eiz'e
C | si|Mn| P | s |Ge | se|2%|2% e
(%) | Welding = = )
Crack
(%)
22
0.20 047 | 027 =0 | NoS  min, Vigsth
=50 m ' ' ¥
max. max. max. 17
490 |5<T516| NoAA | 1 B IE
SM355A 0.55 | 1.60 | 0.035 | 0.035 355 | 345 | 335 | : 27 | B
(SM490A) max. | max. | max. | max. min. | min. | min. | oo . 0 min. | V-notch
16<T=40( No.1A ity testlece
: rolling
s0<T=100| 022 049 | 029 direction
T>40 | No4 | 23

*5
1 ERFRAMEBILINZEETTE
2.8 2 (%) =C+(Mn)/6+(Cr+Mo+V)/5+(Ni+Cu)/15 o
ARG E (%) =C+Si/30+Mn/20+Cu/20+Ni/60+Cr/20+Mo/15+V/14+5B o
ATEEELRET  HEHRBRAERNRAME =R ©
* Remarks:

1.Alloying elements other than those given in table may be added as necessary.

2.Carbon equivalent (%)=C+(Mn)/6+(Cr+Mo+V)/5+(Ni+Cu)/15.

3.Sensitivity of welding crack (%)=C+Si/30+Mn/20+Cu/20+Ni/60+Cr/20
+Mo/15+V/14+5B.

4.Chemical composition on sensitivity of welding crack may be applied instead
of carbon equivalent subject to the agreement between the purchaser and
supplier.

33



4.1.17 KS D3866 3 £ #5418 A #f Hot Rolled Steel Sections For Building Structure

¥ 148 Mechanical Properties

{L 2 pk 12
Chemical Compositions FHERES
(%) Charpy Impact Test
B ke,
18 | Thickness . B&iﬁ?ﬁ ?’Eﬁf Bt (BHEE| & | hEE
Grade T E;%&ﬂ o St th [ Yield |Thickness| Test |Elongation Ett

(mm) pua| ProoSies (Nimras) |Ratio ()| T (mm) | Piece | (%) smEp| T2E e

c | siMn| P | s |culNi|cr|Mo| v [Nb|ums|Careen [seriiy | () Temperatue | 15,

"8 | welang (| energy
(%) (V)

T=40| No.1A| 21min. 7

0.50 355 490 7.7-[!'?]
0.035(0.0300.60 [0.45 [0.35]0.15(0.11 |0.05| 20 0.45 0.26 | | 85 27
max. | max. [maxmax {max|max.[max|max{min.| max. | max. max. 0 min. | V-notch
1.50 475 610 test piece|
. rolling

T>40| No.4 | 23min. direction

SHN355 0.20[0.40
(SHN490) = max.[max,

at:
1B ALRINRIILIINZ ERITER ©
2.Nb+V=0.15% o
3. EE (%)=C+(Mn)/6+(Cr+Mo+V)/5+(Ni+Cu)/15.
4 $RZUHIRE (%) =C+Si/30+Mn/20+Cu/20+Ni/60+Cr/20+Mo/15+V/14+5B o
SEEBEEALRET @ THEHBRENKKREE -
6. ERIHEEZ10 mmLLF » B AREIRELPIES7% -

* Remarks:
1.Alloying elements other than those given in table may be added as necessary.

2.The sum of Nb and V shall not be over 0.15%.

3.Carbon equivalent (%)=C+(Mn)/6+(Cr+Mo+V)/5+(Ni+Cu)/15.

4.Sensitivity of welding crack (%)=C+Si/30+Mn/20+Cu/20+Ni/60+Cr/20
+Mo/15+V/14+5B.

5.Chemical composition on sensitivity of welding crack may be applied instead
of carbon equivalent subject to the agreement between the purchaser and
supplier.

6.The yield ratio of steel sections of 10 mm or under in thickness shall be 87%.
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4.1.18 SAE & JIS G4051 ##E & HiiiCarbon Steel for Machine Structure

75 1E2 553 Chemical compositions (%)

Grade c Si Mn P S
SAE 0.08 . 0'|25 0.040 0.050
1006 max. 0.40 max. max.
SAE 0.10 . 0'|30 0.040 0.050
1008 max. 0.50 max. max.
SAE 0'|08 : 0.?0 0.040 0.050
1010 013 0.60 max. max.
SAE 0'|15 B 0'?0 0.040 0.050
1018 0.20 0.90 max. max.
SAE 0'|18 ) 0'|70 0.040 0.050
1022 0.23 1.00 max. max.

JIS G4051 0.?2 0'|15 O'FO 0.030 0.035
S45C 0.48 0.35 0.90 max. max
JIS G4051 O'TJ 0'|15 0'|60 0.030 0.035

S90C 0.53 0.35 0.90 max. max.

* 3F:

1.HSAEMIEPESIR DB EKE » AJEKEEA
0.10%max. ; 0.10~0.20% ; 0.15~0.35% ; 0.20~0.40% E#0.30~0.60% o
2RETRAHEEE SREHE > EEIBEA ACU=0.35% ' Ni=0.25% -
Cr=0.20% * M0o=0.06% -

SEIJISTHIR R A FYCrAv] #8380.20% ; Cuf-r]#8380.30% ; Nif ] #83180.20%

; Ni+CrA v] #8580.35% o
AJFLMIATEERE > FBATEEER o

* Remarks:

1.When silicon is required, the following ranges and limits are commonly used
for nonresulfurized steels:
0.10%max. ; 0.10~0.20% ; 0.15~0.35% ; 0.20~0.40% and 0.30~0.60% for
SAE asscociation.

2.Residual elements for specific application shall be agreed upon between
purchaser and supplier. Unlessotherwise specified limits for residual elements
will be Cu=0.35% » Ni=0.25% » Cr=0.20% * M0o=0.06%.

3.Crshall be not over 0.20%,Cu shall be not over 0.30%:Ni shall be not over 0.20%
; Niand Cr shall be not over 0.35% and for JIS association.

4 Please contact Marketing Deparment for grade not listed above.
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