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i ECRAHFMNT CO, SARRIPRR 309LCh RN T IRL, AAFEEREE PR EHERE TR
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Single-layer surfacing welding process test for KCO 309LCb stainless steel flux cored wire

WANG Tianxian, QIU Fuli,ZHANG Kai, LIU Baojian
( Qingdao LS Heavy Machinery Equipment Co.,Lid., Qingdao 266426 ,China)

Abstract ; The single-layer surfacing welding process test was carried out with 309LCb stainless steel CO, gas shielded flux cored
wire from Japan KCO under different weld pass overlap quantities. The results show that the 2 ~3 mm weld pass overlap quantity
could make the single-layer surfacing welding process stable and the weldability is good, the chemical composition and ferrite

number, metallographic structure , hardness value, intergranular corrosion, hydrogen disbonding and various physical and chemical

properties of the surfacing layer within 3 mm from the surface meet the requirements.

Key words : flux-cored wire jsurfacing ; weld pass overlap ; intergranular corrosion ; hydrogen induced disbanding
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k1 12C2Mol R $RARAL 22 5 4>

Tab. 1 Chemical composition of 12C12Mol R steel plate %
TLER C S p Si Mn Cr Ni Mo Cu
BUE 0.13 0.002 0.004 0.05 0.60 2.43 0.03 1.02 0.02
£2 30LCh RELEHMS R FAS
Tab.2  Chemical composition of 309LCb wire deposited metal %
LR C S p Si Mn Cr Ni Mo Cu N Nb
HE 0.032 0.002 0.016  0.41 0.99 23.8 12.35  0.04 0.04 0.018 0.82

(2) IX%R A1 OTC 2 {3 CO, UHARIPIE i NB/T 47013, 4—2015 R B# Jo kil &4
Pt OB EIME TSR (R 3) AT 4 580 Bl A I ) 54T 100% 3 K I 45 45
JEHERR . A ST, 2 SRERHEE NN 2 ~3 mm,  HERRRARIE SR S o, R R 1
0~ —1 mm, HRZHIGME, MR s,

®3 CO, SUERPATRELEREIRETIZSH
Tab.3  Single-layer surfacing process parameters of CO, gas shielded FCAW

e Xﬁﬁ%m/ EEB’JKEEF/ R He R B/ ﬁﬁﬁlkf“/k kA BRI AR TR

(mm -+ min~") mm WEE/C Bt (Keem™) (Lemin”')
S1 220~230 28 ~30 230 20 ~30 2~3 1207250 B 16.07 ~18.00 15 ~20
52 220~230 28 ~30 230 20~30 0~ -1 120/250  E{fiJdE 16.07~18.00 15 ~20

S=+2 mm

ez 2

(a) il S1 (b) ikl 52
1 EE R R
Fig.1 Schematic diagram of weld pass overlap
) IR 0 AT B/ MER G Pt RS BORSFMELRIEIZIEE =4.5 mm,
FH[ Min. PWHT(690 = 14) C x8 h] flf KB ARUEE 3 mm; IR =0. 8 mm; FRR =16%

I H Max. PWHT(690 14) C x32 h) ], (5)ARBR A , M A5 22 1 5
R IRIE <400 C T WEREE <55 C/h,BPE 0.5 mm LB 3 mm KISR0 £ R
BV % 400 C 1L F M as % S BB CFN) | LI B T 2 OB

(4) TEHESR R R A T I E SRR R RE . R4 hEER,
R4 BEREI mm MEREUFHS (% ) RFEREE FN EX

Tab.4 Requirements for chemical composition (% ) and ferrite number FN within 3 mm from the surface

i H C S p Si Mn Cr Ni Mo Cu Nb N FN

HE <0.05 <0.020 <0.025 <0.90 O°7 180~ 90 <05 <020 BXC% <005 3-10

(6) iR 4 Max. PWHT J5 , g7 HE4 2 5T 1)
2 KT 4
S T ) 30 L B RURBRERIH
5. 2.1 T EHAIMLR
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PR EHES IR L 2T 2R 220,
FUFEMELR, Kl N BB AT HER E R E Ok
A SALE L2 R R B RS E AR
2 RPN HENR E R ZE MERE 2 A B A(3) » A
S1,S2HEIR EIRE S E 207~ « "I PR HY
TS LHEIRIR I = [ R B R 2,
FRIETEE Y 16~20 mm ZRE A PSRN
ckmm A ES2HEIRIR I (RS RERC PR RH
B 1 AT SR A T A ~22 mm, R IER P RERR
711 mm

=2RAFHEREREI
Fic. 0 Appearaace of welO pass cm specimen surfacing layeo

2.2 TG

YRS R A£EMax. PWHTHYI {4 53 Bil#%
NB/T 47013. 52015 (&£ & & LI 55 55
51 BIEREN) NBIT 47013, 3—2015 (7K ik
TEHARENNEE SEB T AN ) o HENR FE R 1 2k
177100% PTHGIN » £5 & [E1 371 7100% UTHGLE 16
MEERY &
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2.3 HEREEE RIS ZEA

KA R E R MR R R 4SS
4. 6~4.9 mm,iX{FS244. 2~4. 6 mm FZHZEM
AN EHEEEE :{4S1774. 6~5.0 mm,
B f4-S2794. 3~4. 7 mm o MR EIEZEETEL
0. 83 mm, .| E 3

SR RS R ZZ A
Fic. 3 Mocroscopie examiaahop of penetratiop depth of
surfacing layeo
2 . OHEIR AL B kR AL
FRAS MRS, 2R E IR [F AL B
(BT 85 5 R SIHARYE " WRC—1992 ( FN)
D EHHER E R AR EEN): [FE R MR E
FHE T HAEPF0. 5 mm: EH ZEFEFRES mmis %
GB/T 1954—2008 (&4 B EC AR EE AR 48 A 2R
e BMETTE) k2R AEEe S B
651 SR NEKE

R SIES TREETRALBEEFERD (96) RERELHFN

TaC.5 Chemicot composihop (% ) and ferrite gumber FN of .£/Ox! positiops of surfacing layeo uuder as-welded copaitiop

Rl TA=s e C Ma Sn S
FHE Sl 0.023 0.34 0.003
FH S2  0.024 0.34 0.003

FEZEAI0.5 mm  S1 0.024 0.35 0.00 0.002
FEZEMHE0.5mm S2 0.025 0.35 0.22 0.003
FEZRME 1mm S1 0.026 0.34 0.22 0.002
HEEE 1mm S2  0.020 0.34 0.003
FEZFEMH1.5 mm  S1 0.031 0.70 0.22 0.002
PEFEME1.5 mm  S2  0.032 0.30 0.003
FEZEHEI2 mm S1 0.34 0.22 0.002
PEZEHI2 mm S2 0.035 0.32 0.22 0.003
FEZEm2.5 mm  S1 0.32 0.22 0.003
FEZ2MmE2.5mm S 0.039 0.38 0.31 0.003
PEZFEE3 mm S1  0.044 0.91 0.33 0.002
FEZRH3 mm S 0.043 427 0.36 0.003

P Co Mo Cu Nn N Nb FN
4.015 20.27 0.12 0.010 1236 4.054 053 9.2
4010 20.25 0.11 0.010 1277 0.051 052 9.2
4,010 20.22 0.12 0.010 1257 4.054 0.53 9.0
4.010 20.1 0.12 0.010 1257 4.054 052 9.6
4015 20.02 0.11 0.003 1244 4043 055 9.0
4015 19.82 0.12 0.010 1239 4.043 055 9.0
4.010 20.07 0O.14 0.006 12.04 4.043 042 9.0
4015 1961 0.19 0.005 10.28 0.047 8.6
4010 1982 0.14 0.003 12.02 4.042 052 8.6
4010 1923 0.9 0.003 1212 0.042 053 8.1
0.016 1951 0.9 0.010 12.00 0.044 8.6
0.016 199 0.9 0.006 983 0043 051 7.5
0.014 19.11 0.19 0.010 9.95 0.042 055 7.1
0.016 1853 0.20 0.008 9.35 0.043 6.6
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Tab.6 Measurement results of ferrite number FN by
magnetic method at different positions of surfacing layer under
as-welded condition

A i Wik FN
XM St 5.0,6.7,7.4,7.2,7.5,7.0
FmE S22 6.1,6.6,7.3,7.5,6.9,7.5
HEMmMO.5mm S1  6.2,6.4,8.0,8.8,8.6,8.6
HERMmMO.5mm 2 6.3,6.8,6.1,6.8,7.1,7.7
B 1 mm SI 6.7,6.8,6.6,6.1,6.6,7.6
HAZRME 1 mm S22 7.3,6.8,6.7,6.1,6.2,7.2
HEHL.5mm S1 6.7,6.2,6.8,7.0,6.5,6.2
BERm1.S5mm  S2  5.9,6.4,6.5,6.1,5.9,6.1
E 21 2 mm SI 6.4,6.2,6.9,6.5,6.2,5.4
E 21 2 mm $2 5.8,6.3,5.4,5.7,5.5,5.2
HERm2.5mm  S1 5.6,5.9,5.7,5.6,5.9,5.4
HERH2.5mm 2 5.0,5.5,5.2,4.9,5.2,4.9
HAZRME 3 mm SI 4.8,5.1,4.6,4.7,4.9,5.2
B 3 mm S2  4.1,4.8,4.0,4.2,3.9,4.3
H1% 5,6 AT LUA i, il S1,82 HESRZAL
B3 85 SR AR R ) R 5 RS = ST 2=
i 3 mm 4k, C F R R IES, Cr, Ni R A
REARE B, HoAth 0 3R &5 B RS 7 s (Hl A S2 4o
Jo3 AR ST AZ AR RE O, Bd Wl 15 1 /D)
HERREAC A WO — R BIRR R AL, 7 AR
R P ] A P B 7E 2 ~ 3 mm N ffE, X
FERERECRUEMEAR 1 AR AU RS E M, SRERA RHEAR 2
FIOUER H R R BREOR
ARV, SEAR 2 FP 4% J0 2R A 5 8 R BE A Y
B AR 2 A A v bt ) S A B A0 i AR T S
FHA IR G &L H N TRE TSN E SR
RN G GOC R, TR R P AR S
AL B, FUA BERF BB B, PR, Ald g Ni R
) R AT SRR 2 R R
W2 MFES B N TR G E, RIEA K
C,=DC, + (1 -D)C,(KXH,C, h T RAEHESRZ
HRSEBR SR 0 R D AR €, N JCRAE
B B 7 03 5 5 € N TG SR AE AR B e S
JZE B FURE T 43 B AR R €, B A TR 22 2
W Eh Ni TRM PR E S S E) RN
HERRZ R EIT IR AR 0.5 mm  EL R MR 3 mm
Ab IR ST BRI D 2970 18. 2% , il ff S2
BRHRER D 2920 22, 3% , PRI 2 1 483 4
e B OR [ AIRE H JZ 1E27 T8 3R RE , DR IE HE AR
JERAEEE Y o

BR PSS A 110 7 22 T B B8 PR A 2
Az AL, D IG5 1 B IR AR 48 v oAy — i Bk
R AEH BT . W S,6 PATLIA H, 1E
RS TSR E N REAE T 3 mm JEH N, 4%
“WRC - 1992 (FN) [ 3" 3135 (1 HE X7 2 5k R A4 8K
FNTE6.9 ~9.7 Z[a], @ IE LA A 2k SR AR % FN
1E7.3 ~8.6 Z[a], B R EOREK, H W 1%L
P A W) G (HNHE AR Z R T AE T B R R
3 mm gb, HEAR 2 ER R A T, Bl S2
RSO, 2 W P e i X HE R 2 R R Ak
B A —E R,
2.5 GERET Wikfe

(1)344 S1,82 4 Max. PWHT #4bH 5, 4%
NB/T 47014—2011( 7K F= % % S 45 T 237 ) &
SR, 0 #5725 R IR 4% 8 R, Herr AR )
A2 PEAT THEAR T 18], 2 3 BT HEAR T
M ,a =10 mm, D =4a,a = 180°) /M| Z5 4 4
(2 AT THEAR DT 18], 2 PR3 B T HER T 18], a =
3 mm,D =4a,a =180°) , 3 B FIF-AT T4 8 1Y i
FERI ORI o

(2) Tl &k fe KA B G, 1% 17
GB/T 4340—2012( 4x J& #1 B} 4 [C 6 i 55 )
HEATE EE RN, 00 7 ] 4 B HHEAR 2 3
TS m HESRZ RIS A JEEE S L BER 3 AR,
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Fig.4 Hardness test diagram of surfacing layer

(3)id -4 Max. PWHT )5, % /& GB/T 6396—
2008 &AM I 2 e T2 M Rg a8 77 ) i T
BTUNKRE 2 15, R S = 55 B 45 5 A0 B 1)
s, ol ST 0y 430,435 MPa, i1 S2 O
450,465 MPa, )3 e AR UEBTYI5E A /N T 210 MPa
AR EER
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RHEREEEERMIZE R (FEEHV12/15)

Ta). 2 Tesi resultr of harUness of surfacinc layer (HV12/15)

i RIH HERE fEa%k (52
s1 193,194,202,196,194 190, 96 ,91,193, 95 202,224,198, 92,199 198,196,194
s2 196,192,225,198,193 195,198,194,192,199 212,249,211,208,199 173,178,181
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