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Corrosion Resistance Steel Plate (WELACCS5) for LNG Fired Smokestacks
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Abstract

WELACCS, a new corrosion resistance steel for LNG fired smokestack, which can be used in a
funnel environment of LNG-firing boiler with bare treatment and which is maintenance free over long
periods of time has been developed. The developed steel has high corrosion resistance because it
contains 5% of Cr and resists the spreading of rust because of the combined effect of Cu and Ni. The
corrosion rate of the developed steel in the LNG funnel environment is 0.0007mm/y, remarkably small
compared with ordinary steel. The mechanical properties, workability, weldability and weld-joint
properties of the developed steel are the same as those of ordinary steel. Therefore, it is confirmed that

WELACCS easily performs as the steel plate for LNG fired smokestacks.
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St C |Si{Mn| P S |Cu| Ni | Cr {Mo
3Cr 0.030(0.21]0.48|0.006[0.001| — | — |3.03| —
5Cr 0.032{0.19/0.50(0.001|0.001} — | — |5.04| —
7Cr 0.030/0.20/0.49(0.005/0.001| — | — |6.97| —
9Cr 0.028(0.21[0.49|0.005|0.001| — | — |8.56| —
3Cr-0.5Mo  10.030|0.20{0.49/0.001/0.001| — | — |2.99(0.52
5Cr-0.5Mo  [0.030j0.20(0.50/0.005|0.001| — | — |5.110.52
5Cr-1.5Ni  |0.030{0.20{0.49|0.001/0.001| — |1.484.93| —
5Cr-0.3Cu-0.3Ni[0.029(0.20]0.51{0.001{0.001(0.34| 0.30 | 5.02 | —
SM400B 0.120[0.19/0.85(0.013|0.009/0.01{0.02| — | —
SUS 304 0.060(0.48/0.86(0.028|0.007| — }8.65 |18.26] —
SUS 316L  [0.020(0.48/0.85/0.026{0.001| — [12.21]17.35/2.18
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%3 WELACCSB#MDERHRER

BERA
WE | KB Rk A8k (0.1 %1 i |51 EM S
(mm)| & H | (MPa) | (MPa) | (MPa) {(%)
JEE | 330 336 478 137
45 | JIS5% | 3 |HEMA | 328 337 480 |37
K16 | 328 340 482 |38
JEEE | 307 311 463 |28
12 IS 1A% 3 |®EA | 310 311 463 |29
Jif | 311 315 464 |26
JE%E | 285 297 475 |29
21 |JIS1A®| 3 |EA | 2% 303 478 |26
Hi\ | 297 325 484 |23
JERE | 247 262 459 |32
30 JIS1IAB| 3 |#EA | 248 268 462 |32
HIE | 249 268 461 |32

*0.2 % i 11

JotAizk0, HRELS, 12, 21, 30mmOEHEZREL, £
FRMEPI 21T o fz.

52 B

£ 3 ICRAHOSIERBREERT. &HELE BIT400MPaf O
BERGSHBISE U THaRRERRL TWS, £k, EEEEOH
wEEEL, RELI2nmOMEEAN, 3 000tT VAKX S5
T IMELS0t, EEO E)RUANYF ¢ > u—ic k444
kB (TR 10~20mm, 10E) 2EMEL 2. ZORE, WY
NOBRBRTHHMITREVEREE BICRIFTH o2, HITHE,
= VHITRE L S ICEBRERVOAT VLA 5y FEERIET
BEZ R o, ERUHHECDONTS T X YMIR O A Y
COWTHERL S, 120mA, HYID, YIBEEL 600mm/
minD &M TRIFR TS X YMESERE N, B, TR
HTAIBETH D EMadho k.

53 Bt

¥, APERBEOREMEE45~30mme L, BHEIBOMEEN
SM400A L R% T, MOTFH, HHLL TEREAhORWILE
Hite & U THEEMEIEREL, A —XFF 1 FROSUS309%#E
L,

F—2AFF 1 P RBEMEIZERTBEG, RMBEERS0
T, BESETOBRINBIUTIIT 91 Mok alilk, Hh
MEEENS, ZORICEL TIXHim il QMR R S B R O
BEEICL 277 -ORBRI LD ETRILAKR, 878
B OMAW), 7992 AADTALY 7 — U5 (FCAW) DEE,
FRENI0%KBETH B ZENSIT YA FBERT B Z &
724, fE-o CERSINOTREMITNE, BZoT72I1 A%
ERT 5O THEINOBSB/NE VDO LRI N, BEENE
BERAITRT,

BESNBZHEC OV TE, ADyEHEEZRINABRETY,
Fi e+ — A5 F 1 b RBEHBOMAETOETTFRELTY
#hERAEST, BEECREIRWI ESah k. T, BF



LNG#R & KA 5 —ERAMRER (WELACCS)

&4 WELACCSODBIRRM

78 B ([ BRERE #HE | AR B V—I)VR | BME
Fik e AWV (em/ | I/ HA REE
min) | cm) (K)
sMaw[Z0%YPC 100l 04 | 200 | 72 15| — |<423
3.2mm ¢
309type 80% AT
=<
FCAW| ) g P20[28 | 800 | 123 |6 | 000 o =423
SMAW : 7 — 7 BE Pp—
FCAW: 7597 AAD g 60C
D17 — S\
L.__J SUS304 3umE
x5 WELACCSRIZMFOS I RABRESR
WE (AL RBREOEE | RBF O | SRR (HkrE
(MPa)
7IS No.1 299
2 157
AW %
: 2
GL=68 agq | M
12mm J1S No.1 508
GL=30 2 s03 | oM
FCAW 1 No1A 483
Q.
2
GL=68 485 | BM
250
O : SHAW
o : FCAW
®
200}
e
] [ ]
L 150}
.'_A‘
e O
H
4 6
= 100}
o
O
2 ®
50 |
0 ) i I
BEERE AU BEER
7 v FLE

6 WELACCSHZMMFED 2mmV./ v F o v L P —GEHBER

BHECELTY, B3R, @itk P& BSMA00BERELI ETH
BT ENERI N, SIREBRREZRSIC, 2mmV /v FIy
IWE—EBERBREREZE6IIRY,

6. REBBIEHR

LNGH & EEHRO Y 7 MRIZHTH %5 T60nRFE L &R
@ 7IZ5RYT. 5Cr-0.3Cu-0.3Ni R OB & H OB EIX
0.0007mm/y CSM400BD 1 /3RETH Y, EEWERBH P TY
ENEWRAERZRT I EABEREI N, FiNARHOREN XX
FEAOBEERNPLTMIERL TW, BRAERDOXHE
HERTOEEER, (NHyH(SO3),, (NHy SOMFEEENhE. &

0.003
ZER:M 1 5 760h

0.002

BEEE (un/y)

0.001

5Cr-0. 3Cu-0. 3Ni SM400B

(WELACC5)
Ek

7 REINGREERRIEICH(FDWELACCSO BB BRIER

NS5 OLEWINBEY T, LNGHREREBERABZND S BRES
NTna. gk, BEEFORBHBHAUER TRENBRZTT>T
W5, 8 640hiEilliL DB 2 M L KR, BN, BERR¥
ERRUOBH TREBEREL TR EARER I .
FVORBHEC OV TREAKR A TR < MBI,/ L,

BENANS 760h & H VPR LA EERL THRRM - L2d
Fif SO S ORBHEIC OV T, KV RBOBEMRBRGERICE
DNEFHPBETHSLEEAL5NS.

7.

EHROA Y FF YA 7Y — &R & T 3 LNGHEZE R it &5
BWELACCS%B® L #=. WELACCSIZ, 1EZE8ETOM &R
EowicCrz 5 %EmL, WaEo—Bom LERUSVOEEE
1k (i X O O-DICEICCu, NiZMBESEHIML, B
HIPEE B Oa 1 2 SMA00BIEIC R T < By, BT utRe
HELEERTHS.

EMINGEZEREPORERBERICINE, WELACCSOR
AEEEIX0.0007mm/y &M E L, HARRUH S CREHEIICE
FThod. £, BENHEEIISML00BIETH D, EHEHFIEIC
BLTH, F—RFF1 FREEHREHERTS IR D IEER
Tk, THENE HERERE - BERUHAEOWTh L PEIR
UCe<B@ENikzn, Bz, EREME, nTTRTHSENEEM
L, ERAETRZMIMEREL TRS I EBAERENE.

WELACCS5IZ19974E & 0 HUBZ2ICKI3 300t SR &, #
7ZIZHI1 600tOBRAMNFEIN TS, BEMOERMNEHENS D
BhTNWBZENS, SBHLLNGRERT I —EERICEICE<
DEABMFEENS.

)

SRR
1) Bk : KAETHFE. 46, 600(1995)
2) Beapigife  H10EENE 3 - &HL 1999
3) FERB iEh  HiHKEE. (365). 37(1997)

H OB % o#® #3115 (1999)



