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Production Practice of Duplex Stainless Steel
Wire Rods ER2209 for Welding Application
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(1 Zhejiang Qingshan iron and Steel Co. , Ltd. , Lishui 323900;
2 Ruipu Technology Special Steel Research Institute, Lishui 323900)

Abstract: The process of smelting, rolling, solution and pickling of duplex stainless steel ER2209 wire rods for butt weld-
ing was studied. The results show that the optimum hot working temperature was 1 000-1 050 °C , which can effectively a-
void the rolling cracks caused by o phase precipitation. The heat treatment temperature was 1 050-1 100 °C, the strength of
the material was low, the plasticity was high, and the cold drawing performance is excellent. The process of ( H,S0, + HF)
solution pretreatment and ( HNO, + HF) mixed pickling was used for pickling. The wire surface quality was excellent with-

out pickling intercrystalline corrosion.
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Table 1 Chemical composition standard requirements and internal control objeetives of ER2209 steel/ %

mH C Si Mn P S Cr Ni Cu Mo N
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Fig.1 Equilibrium histophase diagram of ER2209 steel calcu-
lated by Thermo-Cale
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Fig.2 Defects produced in the rolling of ER2209 wire: (a) cracking sample of flying shear sampling ( ®48 mm) , (b) surface cracks
of wire sampling ( ®5.5 mm)

(a) (c) o
Fe o M
Cr
ﬁ My
=
o "
o
S Mn Fe
: . : ¥, RO i,
100 pm 50 pm 0 2 4 6 8 10 12
_ — HER/keV

B3 FREEM o BB RS (a) RRE; (b) AL (o) REIE 4T
Fig.3 SEM analysis of o precipitated phase of cracked billet: (a) billet surface; (b) billet centre; (c) energy specirum analysis
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Fig.4 Comparison of high temperature performance of ER2209 steel at different temperatures: (a) tensile curve, (b) tensile strength
and shrinkage
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Fig.5 Microstructure morphology of ER2209 steel after solution at different temperatures: (a) Hot rolling, (b)1000 C, (c¢) 1050

C, (d) 1100 €
80+ W%
1840
< 701
Eol e,
F 800 [=2]
@50 FiRIRE/MPa E
240 =
¥ =
&30 176048
=]
20t T35

—
(=]

FEW 1000 1025 1050 1075 1100 /20

FAb TR FE/C

Bl 6 ER2209 7RI T RS 8 S-F P REXT H
Fig.6 Comparison of mechanical properties of ER2209 steel af-
ter solution at different temperatures

125, WP o HEEE TR, 761 050 CE 4
HK,Bid1050 CJ5, dbr L A FF RAE K, MR
FEE 1100 CHE, FHRE 7 4.

A, XA [F) [ v T2 5 F Rk dh AT J1 2
PERE AR Ak vk B X EL SR, 45 S &l 6 R 7 B
Mo M 6 Al AE , BEE IR AR & , BUhiss B
ZW/N, 3T 1050 °C 54 /MG ; 1E M 3

—o— i M FE/mdd
WS g/’ h)]

F 400f 165
gsso- 145
& i
300f 128
=

i 4 i i y P PN
#[@E¥% 1000 1025 1050 1075 1100
b 38 3R BE/°C

B 7 ER2209 §N7EA [R5 BE T 895 5 B4 A2 0 i i SR
Fig.7 Pitting corrosion test results of ER2209 steel after solu-
tion at different temperatures

75 % B A [ 5 I3 92 o T i 2 i 7, 1 050 C 3k
B, M E R BE 1 050 C J5 T B ARk
7 BRI AL SRR, R IR B kB 050 C R
T ol 5% 70 B o o R A A 38 /0, A 1 050 °C 5 TS
B AR

i A [R] JR BE [ ¥ 5 ER2209 4 4 4 M 4 41
J3 5 4 BE K mU M T BE X EE 2 AT AT LA, R



%2 3

%L SRR ER2209 S b B4 7SR R .41 -

1050 ~1 100 CEER, MR o lTESH K, B
7 578 B PR, e S5 AU TR WSO 3R 3R 80, U i R
B S 08/ , T AR AT B A 1) 4 A 2 LR R AR 1)) g 2%
Tt ol B
1.6 MUWETZE
AH B T3 58 R AR AN, DA A BN T
Cr.Mo.N ZRER, AENNEEWERE R, &
LR et B, BRVE R T K.
ARBEERAPIMRETLZXEEREH
ER2209 SUAHARGE MM TRV, RARRRIE T 20
2w,

RABRE T L (—) X E¥% & ) ER2209 2841
ATBRVERT , 7= A B S 5t (R F ol , 7 B A 0 28 1 B R K
T4 B Bk B , R P AN L 8 iR o

XoF 409 114 e i % [B) FES ol BR BA , 43 BTIA R T BB
SR HCL ¥R BERSR FR S, B R CLU JRF2R 4270,
REG FHEEACK, B TRBHREKEREE L,
BRI A o s R , SR TR
VeI P ¥ HCL, 327 H,S0, v B , & 8] 1 fh sk b
B g, R R UE T2 (=) X ¥ J5 19 ER2209
S FATRRYE , B 5 MM R B R AHA R
e 9 Frm.

%2 ER2209 FEgik TE 7L
Table 2 Comparison of pickling process of ER2209 steel
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Fig.8 scaling defects (a) and Intergranular corrosion defects (bh) caused by pickling of ER2209 steel
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Fig.9 Surface quality (a) and metallargical structure (b) of ER2209 steel with normal pickling
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