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DML TIE, FIREARITERLO ) LBEL TW 5. e 1K A%
LTHED, vr—- Uy IR NRE R LTV D, Matkmkim X Re 2 48 iR %
AT ERE S IS SOV BIEIREZ R T, @A 7 VIR IR E D WSS
WIFAD LRFTATHDZ L bd D, RBIEITEIZ IV TR E RO E IS R O R if 235
TV EDLEINTEYD LTTELEHROS LD oY Lz e AEAFMIIC L AD
NHN, TNHEREHET DL EXOFERNY Led. Lo LIEWEE ORB A OREE 72
BN Lo THRBRO B DONEL D Z ENRBLOTHEREZET H. fikim O INEDF R
AT, IRE, FHKCHMRBAHTE TELHDEETHD. ZOHE LIk ORER

—486—



FORFERBRWVICE > TEOENEL LD, HEAZETD.
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ERHDH. SIHIT, THhDHOBEOBIERD D WIXEERFEICR O TR SR O /A oK
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(154) SSH RO RICBBEVIRDBIEE CTRE L-HIEOKE

(154) Fracture Surface of Breakdown Occurred in Weld Zone
of SS41 Steel Dashboard in Reactor

¥ % (Material)
¥ (Base metal) : —f¥#idE I EAESES (BJE Tmm) .
TEHEEE (Welding material) : $REFHHHLE 7 — 7 VsHEtE D4301 (£% 40mm)

bEtEE (FEE%) (Chemical composition) (wt.%)
C Si Mn p S
M 0.21 0.06 0.59 0. 026 0.014
W A& & B 0.09 0.08 0. 54 0.014 0.010
HEM A MEE (Mechanical property)
FlaRmR S BEIRAT (0. 2% 77) | 1 OV | Ty A E—IRIN = R L X —
(kgf/mm?) (kgf/mm?) (%) (kgf+m)
M 48.5 30. 4 27 — at —TC
w A & B 45.0 41.0 31 10.0 at 10°C
B (Welding)

B2 51 (Welding method) : #5787 — 7 8% (Shielded metal-arc welding)

WEESe: (Welding condition)

. g wEEEO 7 — 7 &L & B E W Bl = gy

R Y W) W (m/min) | PR 7%

3 H A 100°C X 1hr 27 160 300 1f@1/%2
FREDfZER (Fracture Surface Analysis)

AR, ALFPRISAGOMAYIROBEERO L DO TH D, His

RO, pH Y
1L DT VT ) AREEPEEEICRE ST 5 TEY, 9 10hrs D7 17—+ T A MEIZ
U BHR S R Sz,

Figl 13, /Sy 71 & HOHROT H M7 I LT D RIE R LT b o)
ThB. BWHALNNDOTHAEETHS. Fig2 13X, 7 LAR O 7R
& Bl L 1=H05

1A0N)

TOMME OWIH~ 27 n EETHH. Fig.l BLO2 & bIEEHRH LN
13 DUTEEOWTEFE D /N S WER THHEE N A U T 5.

Fig3 I% Fig.1 ® a OF DI 7 affifZ R LI=bDTHDH. ZOEIE, BGORI
OO L7 LHEE SNADETCTH 0, R EITIRES R Th 5. Bl ot
FENIRENC/RT@Y TH Y, BT KRES N EMEAE 2 R ST 7L
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(Dimple) TH Y, MAHNFEEBI COMEMNRD LD, ZDOZ b, ZOHy
TIX ARV E CHANCIEE L7-b D E 2 B D. Figd 13 Z OERGy OIERAIRL
Thb.

Fig.5 & Fig6 |%, Fig.1 Db DD I 7 vz~ L7 b D ThDH. Z DE457IE Fig. 1
DR O CHRAZL AW L7280 & B 2 bivd. ki, Elh o BRAaHI<iX, Fig.3 LA
FROFE#T ¢ T NZR LTS, Lo LERLOERIZIEVIAIE 72 U R — e R —

(River pattern) Z/R"9 X 912720, LVEWHEETENOERLI-ZZLE2RLTN5
ERDOND. RBINOMETHEICE, BEAMRIRESATELT, ZOmEE, (7
5 O R THEIR OEEEERISB K 2SI ER LTo72®, b WrEfEO /NS WEsy

(Fig.3~Fig.6 CliHe®)g) THELLL b LMD,
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(155) B U A—ICHEWTHERKEN o FAE L EMERIR OB E

(155) Brittle Fracture Surface Initiated at Weld Defects in Oil Tanker

# ¥ (Material)
#f (Base metal) : ¥AHEIE HEEHIFS SMATA AHY (B 25mm) .
WA B (Welding material) : $R8H 478 7 — 7 A Hls D4316 FH24
{b2##A% (B H %) (Chemical composition) (wt.%)

C Si Mn P S Ni Cr Mo Cu Al Co Sn
A4 | 0.16 | 0.10 | 0.99 [0.041 | 0.048 | 0.13 | 0.08 | 0.04 | 0.22 | 0.006 | 0.02 | 0.02

B ¥ (Welding)
W15 (Welding method) : #4787 — 7 5% (Shielded metal-arc welding)
a5 (Welding condition) @ B (2 RIS HE)

FEEDfZER (Fracture Surface Analysis)

Fig.1 | ZMatEiE DR AT O~ 7 vlififmiz s L7cb DO TH Y, Matki#Eixz> v 7

(Lifting lug) & JEARF DO F Z BB L SR ER O HIHI KRG (R & 90mm, #RS 20mm D72
FRRDZEEER) MHIAEL, BE 10m IZbizo TRIE LTz, Fig2 IZMarEms s A i
Bo~v /7 aiiEE R LZbOTHY, LIy a— bk B — NFET D, XA
TYRFOAKIRIL 0C L HE SN TWD. EITEKIZEVERESN, —HICEEAT
ZHo bl Led> T, ZOMMIRMIIMEREERICEC T b0 L HEESH
5.

fiifi 2 NaOH O & 5 IiRIZ 2~7 BEFIRIE L C, MR EZERELIZH & SEM T
B L. BIESETL Figl lORd. X7 nfikifia Figd (SR 25, F1H R B 1 ok Sk
HERL TV, B — MNE FORBEIIEENIIT LBER R TH o7z, HHZ0H
SNTEBEAR T 7RO Y (debris) BIFELTWzE Wb Tnd. i < 27 =ik
Z Figh (T2, ZOMMIXMEHIZE—FMENIRELTTZ =T34~ - X=F A K

(Ferrite pearlite) OEMMEMEEZ LTV 5.

KRB D RRIEI S TRWA, 7 v 7 RO T HRREE N IEFICHT LT
BY, »DOZOHZIHELE— T —7 =T AU T OMPBRED LD E0
LIEBERMAEFELTBY, TOBOEETHub L7z oIl B E O X ETER L
b lTREND. EISHMOP & Sn @RI b EE LT Vv EEbis.
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F TSR D [ Tre 23 +48°C L FINEIZS D8k D728, 0COIVKIE T CHatEaiEIcE -
TDOTHAH. ZOMHEERAOFREMIL COD BBAN S bR SN TV D, 723,
EPMA (IZ X B IE B AR O EMEDHT TIX, Fe, O, Cl, SHRBDLNLETTHY, &
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(156) 72 E=T7 RiKHFDHER - FARRAEERICREEL =N OKE

(156) Fracture Surface of Crack Occurred from Tack Welds of Ammonia Receiver Vessel

M # (Material)
#4 (Base metal) : " A 7 HEIESFS SB46 (MJE 19mm) .

i

{b2pflae (E&E%) (Chemical composition) (wt.%)

C Si Mn P S
7 0.22 0.22 0. 86 0.021 0.014
HEM RIS (Mechanical property)
5l K @ & AR 250, 2%t 7) fifi [6)
(kgf/mm?) (kgf/mm?) (%)
o 53 33 2

B3 ¥ (Welding)
WEEH 1 (Welding method) : #7587 — 7 ¥&#2 (Shielded metal-arc welding)
WEESef: (Welding condition) : ARBH (RAHEHEE)

BEDfEER (Fracture Surface Analysis)

T R =T S RERIINAS 1,100mm T, BRE 19mm O & RO ARG TS T
PR S BRY AR DM STz, ElFLE Figd 1R 3 & 5 I B — b OBtA A
HOLWIKETENDALTEY, HHPICEREZ > TEIINEE E THEBL TV,
Fig2 M — FDOBREZRLIZLDOTHLN, ZOE— FOIEHNLHEINNAET T
Voo Figd IR E— R &2 IEo 0 EURARE LCEIUEE O~ 7 n BEZRLIC D
DTHD. WEIENRVIEE SIS OERFE L TR, BE B3 E— %
E20 L oTeH I DNZHNRHY, ZOHE S L EGHRIZER MBI L Tz, T
FWEEERAIC Z OBRENR RN E TE LD T, MiEEE 2S5 T,
W EBlEE DT, REEWT 21T/ > 780 CTh 5. Figd (Fkim LOSVOETZ7 7 b
7 B I OEE RS2SR0 IR LBRE L, BINBAEMEIERL TORLEDLD
Th D . UTEEOEEER R T OREFEIZHIRR CIXR 02, R RIS BRI
T 3588 H ATz, Figh 134y RELEEOME 2R LI2b D Th D03, 8 R HEL
BRI T TRE RN E < 72 0, Bk IE Fig6 3L Fig? 02 & Thotz.
Fig.8 3 X O\ Fig 9 IIRM RO HITEREZ R L2 b DO TH D . M ECIIERERD DT
DB, EOEMRYO TITRIFREmNFEBO bz, Zb D2 &b, RETEHEDO R
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(Z X DARIRFAUA AR & 2o THIFUREZ B L, FERIC L KRIEL > TH
ERAELTEbD L Ebins.
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(157) HT50 SMDEIER b5 LIREARICHEE L-RF SR OWE
(157) Fracture Surface of Fatigue Crack in Weld Zone of Rotating Drum of HT50 Steel

# # (Material)
¥ (Base metal) : ¥E#EHEE I EAESES SM50 (BJE 50mm) .
{b2pflae (E&E%) (Chemical composition) (wt.%)

C Si Mn P S
M (BAEAE) <0.20 <0.55 <1.50 <0. 040 <0. 040

HEM RIS (Mechanical property)

5lE R X Btk 450, 2%l 77) fif [6)
(kgf/mm*) (kgf/mm?) (%)
M HRRE) 50~62 =30 =23

B3 ¥ (Welding)
WREEH 1 (Welding method) @ A<HH (Unknown)
WEESeE (Welding condition) : A<HEH

HE D fEER (Fracture Surface Analysis)

Figl \ZRT X DI ZOEER KT M3 R T LRI VIEOREZ L 0, FEE#EC L
DRI L 7= O TH L. FERPICEBE ) DI /N FAE LTz, Fig2 |XEHE RN
HO~7 vfifk~ 7 vofiimzE2 R~ Li2bOTHY, S EEISHERE TH HinH:
J— N (=7 a1 OFSy) 26RAELTAHE QB LUN5) Icmhrs THE
LTz, FigdlX2 om0 7 alikifia, F7- Figd I% Fig.3 O & A 25
MR- DTHS.
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(158) HTEOSHMD 75 v L A BERFO IS U UMIEIC
BRont-Ehomm

(158) Fracture Surface of Crack Occurred in Flash Butt Welded Joint
at Flanging of HT60 Steel Pipe

# # (Material)

# (Base metal) : 60 ¥ 2%k EEHH (BE 2.9mm) .

{2l (E&E%) (Chemical composition) (wt.%)

C si Mn p S
M (AFRE) 0.10 1.1 1.1 <0.010 <0. 005
BEM A MEE, (Mechanical property)
5 R gR X Wt 5 (0. 2%t 77) fifi w
(kgf/mm?) (kgf/mm?) (%)
M (AFm) 40 35
B3 ¥ (Welding)
W2 )71 (Welding method) : 77 w3 =582 (Flash butt welding)
R4 (Welding condition)
77 vvaff | 7Ivvadit | 77ty MR | TRy MER — 2
(mm) (A/mmz)EE} (mm) (A/mmZ)EE} v Hept DR
6 55 2 17 A

FREDfZER (Fracture Surface Analysis)
RIEHIBRBIC 7 7 o PN L2472 > 7228, Figl 1T 0I5 %ER XL OERORAEN
BEBEXOIOR LD TH D, Fig2 ICHNBEBORGEROI 7 affEm s 7. [H
e, FIAUE A TS CHEOTAICHER LI b DO Th 0, SMBUREED & A BT EHET,

B EBIXAEMERRIETES, C EBITMaTERRIETED &l S 7z, Figl 1L Fig.2 ® AFZIiR LI b

DTH Y FIHINNT 1 7L (Dimple) BRI D. = OIS ITIEHERR D

L e

Vit |

Y95

HLDOT, EAETHEOBIELMNT 7y Mok oThHokREnhrolzb 0B 2
535, Figd X Fig2 D BEEIERLIZHDOTH Y, Wk Ot < 5 L T

HH DD MEHEIDKEIRT 4 T IANDR>TNWSZERN

A BHND. Figh 1% Fig2 @

CHZIRLIZBDTHY, AN DHER L TE-EI 2 OE Sy T~ X Bk m 22

fLLTW5.
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(159) HT80 fDIKRETE A U TREINE=R ST EHAH

(159) Slag Inclusion Detected in HT80 Steel Tank

# # (Material)
#4 (Base metal) : VHEEREE H T ZESH AT HT80
WM B (Welding material) : /RBH

bk (FE& %) (Chemical composition) (wt.%)
C Si Mn p S Cr Cu Ni Mo \% B

BHAF GRASME) | <0.16 0'105;); 0.6~1.2| <0.03| <0.03]0.4/0.8|0.15/0.50| 0.4/1.5 | 0.3/0.6 | <0.10 | <0.006

PR A MEE (Mechanical property)

51 E M ) B R A (0. 2%i77)
(kgf/mm?) (kgf/mm?)
AR 80~95 =70

B ¥ (Welding)
a8 )75 (Welding method) @ #8787 — 7 ¥5#% (Shielded metal-arc welding)
WES:  (Welding condition) : A<HEH

FREDfZER (Fracture Surface Analysis)

RIRATER Z > 7 OBRRBARE T2, SR IRERRIC X - Tk~
R/ RIEBFER STz, Oy 0 ML, SrBmME#ig L SEM Bt L
oM, EORMGIZA T TBIAFHTHD Z EHVHB LTz,

Fig |3l ~ 7 il 2 R L2 b0 Th Y, HRlOR Y RO F T/
MPRLSBIEIND. AT T EALEZ iRl L, £ O 2t kKL TBE LI
2R % Fig2 127 (@& MIid~ vy F o Zim TdH 0 (@)D FIEBINTED B A S
L0, ZOREFEDODICHIFE SN TND. AT 7 BEIALEOEHIZIX Figl 127”7
& 9 2GR RIBTIRF D~ & Bl D 203 R b 7.
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