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I[. f€RE 590N/ mm2ikiAfSA440~DRARBIEDEH

1. §

WHEE T EOFERREHEFC - GBSO RS A
EHBEINII A cbOHBRBRSES DR,
s oA bl i R A 7 AR TSR
B E A L A DR AR b TR R R A R
Eha ST b+ a8 e S RIENO 5
H—gESi ke s ERkEns . cokshm
RSSO LTS 2P0 H v 7 2 iC k&S
B DB BT - bl I TR A B A
TS T—rERE. L e R MEENEHER S RA
SR ES B E SR A B AR ki Ko i
HiEREECTHLC b ERIFA—H— 56 Ti L,
TiZgEWmEFIHL L KABREL T HAZHEOH{E
e aC toTEaEmHAZEHAPHBEN TS,

AR AHAZHESHTE e k8D
S590N/mm*#H HEFSA4 408, % (3 F L 7 DU » & A RE O B
LT BRABEE oLy oz s VRN OERER
DRELSSH@EY v o—AT 3B CiHESE, s
HoEE 2 Mi 2 HEAMELIT b0 Th A HMTICE
g ool ol e

2. tEME R UEES &

2.1 M

FUC U A y # A B EOEH L LTER L@ ika ik
ARG % T cOMRIL)FE 2 F — A B500 N/ mm 2% #i #
SAL40CH ES0mmTH 5 .

MU+ » 2 AW XA T 7 Z L3k R [ LA 5 B
FHITEW (ST P M QL L 7=V T 7B
104, 570 LA590N, mm* ik 11 o KB-551 < KW-101B,, Jf
e Xl e o 25 2ERAC 490,550 UF590N/ mm?
S HAZ B S O KF-100AD x KW-60AD % [ L 7o, F524c
HiBETA oL FHENE R,

B =1 Chemical composition of steel plate (x100%)
i &l Mn P S No N Mo WV Cr
8 23 146 1.1 041 1 2 36 4 6

B2 NEC

by MASAHIKO Sawano
W #£2 Chemical composition of welding wire (*100%)
C Si Mn P S Cu Ni Cr Mo
SAW 6 33 148 0.7 0.2 10 82 - 44
ESW 6 26 185 0.8 0.2 25 1 5 60

2.2 BEEZHRUHRBRAZR

B T BB RICRTEESE LT
FrodEilEE s AL s e T o EE T R s —
VOIS IR A E A E T AT 27 o AIZ490N/mm?
I O ES0mm T O E R TH S B ABEETHER
RO ECIMNA S L Li.CRBOFEESF oo HlEE
Lo H.AF T L—toRAILEBERSETAL0
& B oK i R 22 R EE650°CLL Fas b7 », 100°C
EIFE AT CHEF L .

W £33 SAW Welding conditions

Welding Welding Welding Heat
current  voltage speed input
L 19504 3av

I 14504 48V

electrode

22cm/min  392kJ/cm

W #4 ESW Welding conditions

Welding Welding Welding Heat Cooling
current  voltage speed input conditions

A 380A 52V 1.3cm/min  B79 kJ/cm Air

B 380A 50V 1.5cm/min 764 kJ/em Air
C 3804 50V 1.5cm/min 784 kl/ecm  Water

SlAEAAEE R ]IS Z 22010105388 F L L FE i A H2fK
DEBERTI R ERENCRE T W REB RIS 2
2202V wFABREL GABEER2TOCE T HRAR
BT RS R ke 2 ARMAE R E2icR T,

W 1 Tensile test piece

Tensile test piece
12.5 12.5

) RV

A 8l
u_-,l |I |I e
" I\
SAW

==

Tensile test piece /J

*0ATEC Corp.
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5. HEHRSE

W @2 Impact test piece

154t

refarence point

I di

-
i
25 4 25

F5i05 [IRF R A R U HE % R R BN A R F
HIEEE R AR RS OE BRI B EEL L,

B F5 Tensile testing detail

Tensile strength Yield point
SAW Depo 2590 N/mm? 2440N/mm?
ESW Depo =590 N/mm? z440N/mm?
B £6 Impact testing detail
Depo vEo=47
SAW Bond vEo= 47
HAZ vEo=47
Depo vEoz=27
Eew Bond vEoz= 47
HAZ vEo=47
Cepo Center reference

3. HRBRRUEER

3.1 BEEERIER

ETFERBRREL R T TRy EECH 2/ ol
BE* LA BRTHo T L2 ATV BEED
490N/ mm*f FH coEME A TR T 2T ARBK L K
A ABBH R E ¢ BEBRE TR S IREE R U R R0
[EAETE ELTED K% T - 2CHREkCE kgL
M EAR O ABBOEE . G HEE O EAEERER
O5|EEEom LIcF 5T B EETE S,

W #£7 Tensile test result

Tensile strength Yield point
683N,/mm? 554N,/mm?
SAW Depo

683N/ mm? 552MN/mm?
A 667N/ mm? 483N/mm?
| 669N/mm 474N/mm?
688N/ mm? 480N/mm?

ESW Depo | B
F00N/mm? 471N/ mm?
- 715N/mm? 500N/mm?
714N/mm? 503N/mm?

A
i \\ HAZ:FL+-3mm
L Barud:FL

Depa:FL-3mm

FECHRABE R R T — U T RS ET
HEMEBET OB CH s L7 FoRT VEHEOA
B B E DR FECcEnwEE R L FIEERET
Hofboo,BEEHEH~oX ABEECHoTLARE
OILRAFHE O E b FEchsFRiER T
oo CHEMETHFVFER S0 L2 r oA 7 FFEROH
AR E I N T WS LR TEE  Chi ABED
SRk i i 2 SR T A o D TEHE KM IC L 5 SR Ao )
HobAesirofiof e libntEibhs,

B £8 Impact test result

Depo 119(116,122,118)
SAW Bond 83(115,65,68)
HAZ | 119(125,134,97)
Depo 128(57,152,174)
‘ Bond 21(29,15,18)
HAZ 140(163,198,60)
Depo Center 42(58,37.32)
Depo 200(227,177,196)
Bond 39(58,42,18)
ESW B
HAZ 111(87,122,125)
Depo Center 72(91,59,67)
Depo 203(200,223,186)
Bond 126(95,92,191)
¢ HAZ 133(146,134,120)
Depo Center 102(81,115,111)

3.2 3I/nHERERE

L7 oA T X EEOBond i EREHEN O b BB E
WE AR L fz ASKBE R (vEo=15]) & fg b i {E % R L i Cal e
{ (VEe=191]) D I 2 ol B E R T o7 F3icA D »
FhoRBERS 37 ol 7 2 B804+ b
fpEfkTh 20 . CRE M CIE_ LE< 4+ FlligkohiIc o
Tt H BT T FOERAES L, c b
OUBICHFLGLLVDEELLNE . CoX5AI rofllnE
i SO FRICfE I —27 A Mo bR 3
BEML A BAREAE FL7 274 Fodls{EESh
5Bt BELLNL H40I 7 oflBHBERICEAT T
NoRABRF Ch GRSt —=27 4 MR RELT
DA CERE R Tl IR o FPIc BT RI R /& b — R
74 MuARTE T BRI CE O LA —ATF A ML
Db~ 72T PHEE LD DLEELLNRS,
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W E3 Comparison between microstructures

(1) Test piece A Bond vEo=15J

(2) Test piece C Bond vEo=191]

B 4 Comparison between microstructures of HAZ austenite grain size

(1) Test piece A Bond vEo=15]

4. % =B

EHAZEES T A TR B oo 590N /mm i S 31 SAd40%
A A ASEEO B A 2wt  ASECSEEED
Zbic b A5 I 7ol e, chc X28EnElbico
T fEREEE, 2 oS L EUFRE AR .

(1) ABE400K]/emLL Fo 4 72— T— 7 @BECHIEH
MEACE AL ThI RS (B RS2 FCE,
FEFRTISAL0IC BRI Pl HETH D .

() XVRABLEES L7 bu 7 FBECE TR SN
Bl 175 o HEREE MRS 55 R 2 EEL
roRABBRECL YEoSibRiNL s B oE fEE
BISA44CH I TH 5.

(2) Test piece C Bond vEg=191]

[ &3kt ]

[ BT8R 11522201 £RHEEHIGERER

[2] BETH#EE 11572207 SEHEGREGN

[3] IS ST RES Q0N /mm 88T (SA440) BHat - BIBME T8t
[4] JFEF& /04 ~F HAZZZoEHEEHREEE
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5. A B S

I. ABREOEILICLESAWRIESBOHE(CE T B

1.8 §
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B #1 Chemical composition (x100%)
C S§i Mn P S Cu N GCr
steelplate 7 16 157 8 1 29 29 3
weldingwire 6 1 190 10 05 9 1. 3
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B 1 Configuration of welded joint
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W [F2 Collection Position of Tensile test piece
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W %2 Tensile testing detail

Collection position  Tensile strength  Yield point
F 2490 N/mm?  =325N/mm?
B 2490 N/mm?  =325N/mm?

B F3 Impact testing detail
Collection position  Value of impact energy

F vEoZ 70
C vEe= 70
B vEoz= 70

*QATEC Corp.
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B #4 SAW Welding conditions
Welding Welding Welding Heat

electrode

current voltage speed input
L. 1900A 40V
@ 20cm/min  453kJ/cm
T 15004 50V
L 19004 40V
R 19cm/min  477kJ/em

W &5 SAW Welding conditions
Welding Welding Welding Heat

electrode

current voltage speed input
L 19004 40V
T SO 19cm/min  477kJ/c
T tsoom soy  em/min e
L 1900A 40V )
B: smvisii st 21em/min  431kJ/cm
T 1500A 50V
L 1900A 40V
C og 9 18cm/min  503k)/cm
T 1500A 50V
L 1800A 38V
D - 20em/min  421k)/cm

3. HBRERRUEE

3.1 HHHRER

FiRABRE A EROCORT 2 THEBEEZMATHETH-
e ZHBREORR A TePEAE R L.

B #6 Tensile test result

Tensile strength  Yield point

(N/mm2) (N/mm?)
@ F 591 454
B 568 433

® F 540,556 388,408

B 530,529 379,378
A F 603 472
B 557 428
B F 556 434
B 544 426
c F 591 454
B 542 406
D F 577 465
B 547 432

ETCERABRERE R T L0 DF -2 2T B
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g—MElE-1, o P22 3R+ 5 2B EOCREBD
HHHEME T EDEE R Lo

B #F7 Impact test result

wEa(J)
138(131,127.155)
129(108,124,156)
97(107,86,98)
85(87,89,79)
60(60,63,56)
39(41,40,35)
143(137,146,144)
156(157,154,159)
146(158,148,130)

A-1

149(153,146,149)
159(159,157,160)
114(93,116,134)

A-2

128(138,138,108)
130(132,136,122
120(114,125,121

B-1

)
)
165(165,175,154)
153(164,156,139)
)
)

B-2

150(150,164,135
145(147,150,136
163(166,164,159)
116(104,110,136)
163(168,153,166)
165(166,165,164)
89(75,85,106)

c-1

C-2

159(156,170,152)
159(167,170,140)
156(141,151,176)

173(160,179,180)
179(182,181,175)
129(129,109,147)

D-2
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