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Development of Submerged Arc Welding Wire Flux CHW-SMn/CHF610 for High

Manganese Austenitic Low Temperature Steel for Marine LNG Storage Tank
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Abstract: 4 flux CHW-SMn(p4.0)/CHF610 for submerged arc welding of high manganese austenitic low temperature steel in-196 °C ultra-
low temperature marine LNG storage tank was developed. The flux was a fluorine-alkali CaF,-MgO-CaO-Al,O; slag system, and the basicity Bjw
was 2.5~3.5. The welding wire and flux combination has excellent welding process performance, stable welding arc, easy slag removal from the
weld, and beautiful weld formation. The welding wire flux combination has stable mechanical properties of the weld metal, with a yield strength of
516 MPa, tensile strength of 735 MPa, elongation of 49.5%, and an average impact energy KV, of 125 J at -196 °C. It also has low impurity content

and good crack resistance, fully meeting the requirements of weld metal for ultra-low temperature high manganese steel LNG storage tanks
Key words: high manganese austenitic low temperature steel; welding wire flux; welding materials; impact toughness
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ZmAE 0.33 24.68 0. 36 0.0053 0.007 3.97 6.71 3.74 0.092 0. 42 0.15 0.001
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&2 BAMFE RS RENH/%)
ES CaF, Ca0 MnO Mg0 Si0, A1,0, K,0 Na,0 il Hiw
SN 25~ 35 10~25 | 2~3 | 20~30 10~20 10~20 | 2~5 | 2~4 1~6 1~2
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KR ik RS | BRI/ | BBWE/NV |JRERE/ (en/min)| EEEEE/C | RAMNE | REEERT
SAW ®4. 0 450~ 500 30 ~ 32 38 ~ 45 230 ~250 DCEN ZD5-1000 A
R4 B RBNE RS (JRENH/N)
uE C Mn Si S P Cr Ni Mo v Cu N Al
FRBME | 0.2~0.6 | 10.0~25.0 | < 1.0 | <0.015 | <0.020 | <10.0 | <150 | <10.0 - - - -
—1) 0.50 25.15 0.63 0.0002 0. 0049 2. 40 6.74 3.98 0.17 | 0.33 | 0.14 | 0.0011

(3) JEFURL AT - WRARARFIEE, A BEUCEC AR B2
W, wA . HAEE MR, CRUE R R 1 [F]
S FE AT AR . B, CaO D - 47 15 77 B2 B
MOE RSB ALEEAERT . K AREE. e
SREIFEF « MgO 2 s v (B2, 186 i 45 v 1) 328 <01k
MFMEK ST CaFy B IEETFLAER™ . A0, B
FHRE. HOGEEERImPUAMME IR 4ER R ITIEE IR .
CHF610 B i W3 2.

R

(1) 84, % CHW-SMn/CHF610 3474 &2 4s,
P51 Ay CaF,-Mg0-Ca0-A1,0; W & (B =2.8) , HEIIE
RS HNE 3.

® a W, BEEERNR, B AR (6=
25mm) , FFIE D H &L B AR IR A 4R 2% CHE680TS
(03.2) HITHIL=Z, HIERRERTHELHEZ,
e a) .

@b Rk, mEARE (8 =25mm) BRMEEIRM, W
K1 (b) o [ CHW-SMn #2221 %5y, Bid& s
&gk, WETERE, T HEEE:.

T o

(a) (b

i o |

- 1AM

(a) a XHMIZHEE; (b) bXMITER
B/ 1 imko+ER

(2) k. WELESREBNHFERT 5
Je 196 CARIR M ERESS .
4. R

(1) BT 2MaE. BERmEHILE 2. HE 2
Al i Bk, JREEbiEtEm R, 1Ragkim

N

FERE

/= ok
H U He

Her. MIEEM, 1R4ES R
RERUTS

(2) &R . CHW-SMn/CHF610 %4 5L
SR FER D WE 4. Mn 52556 Mn (5 2H
Y, BEUSLRIEIESE SR N R R R R . B E)R
R ICRAETE D ECN 0. 13%~0. 15% i, AR VA AL

e

B 2 R R S S
(3) IBHEJE 1R . JREEIRI 48 )1 MR
WK 5. JERMEEE 516 MPa, FihiimfE 735 MPa, ZEfif
49, 5%; —196 Cypi ) KV, ¥ME N 103 J.
k5 BEAERHFHE

ST, BTSN

RIIRE | RIRSRE | BB KE -196 CH &3

Rm/MPa ReL/MPa A/% KKV,/T
FRAEAE > 660 > 400 > 25 FIE > 41
—15] 735 516 49.5 131; 122; 122

@3&%%@%&@%%



2024 - 21

Sy e

HRUIHMR

Modern Chemical Research

87

6 FIBEKRT kA

AR |, N o
Ro/vpa | PR e @FE (D=4a, a=180° )
AFAEM| > 660 - IR
A R L Tw ALK, FFasks

(4) ZTERE. HRAIEHCE R = il A R ik
WA BRI 6, WS HRKE AR ESILE 3. i)
AV 55 P AL SR, TR S OC T O SRR,
75 s S -

(5) PRl IES. i Wy LS ET 4R X AN BT 1)
J& X HRELTE, JUFBA RS IX, %A dh BAT = R
WU EE, WIE 4 (a) o GF4EX (K4 (b)) METYIE

X (K4 (c) ) HRMBKBIEIES, WEER, o
A5, RUPESE R EA AR .
(b ) 7 =

100 zm

(b) HfR I. (c) }J)ZR[Z_
B4 ke A

(6) BB BN . BE ARG I B

SULE 5. SRR SRS B SR R L

CHW-SMn/CHF610 L AH Y, ToRELUEhRar=2E .

(a) Bru z B

B S Bk X
() I5E & e B st. mE 6 m%n, CHW-SMn/
CHF610 HEGIUE SR 4% 5 Al 23 B Ak + /b & S AT 1
W, ToE[E RO F AR

. (b : (e)

0 i Sigm

(b) RibJF4E (o) FaeFw

B 6 JFaELA 4R
(8) I mAT Y. S EE B i EDS 2 Hr
GRWET. T NEemied. EEeET,
FHEPBOTREE, M EENE. . . 8%
ToE, SEM T EHE R R IITE . DR A
BRAL A5 W AT A B S R AT R I PTRR B fE -
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(b) #24
B 7 EDS 2B AR B

AT BT BV s (RE05/%)

TE | C Si K Cr Mn Fe Ni Mo Cu
A5 E 3] 8.9 |1.03(0.42[3.26|20.44 | 54.87 |5.57 | 4.610.76
AE 1] 7.5[0.96]0.47|3.44|24.15[52.43|6.33]4.730.68
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(1) CHW-SMn/CHF610 #2245 7% B A K 4z 1T
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(2) CHW-SMn/CHF610 J5 22 S5 7)1 4 @ et R 5 P
N 465 MPa. FiHi s N 739 MPa. ZE{H A 40. 5%;
R4 4 8 —196 C P Ih KV, ¥{E N 103 J.
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