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Design and Fabrication of E347L. Stainless Steel Surfacing-strip and Properties of SAW Deposited Metal

ZHANG Xin-bao
(Technology Center, Shanxi Taigang Stainless Steel Co. .Ltd. , Taiyuan 030003)

Abstract: E347L stainless steel strip for SAW strip surfacing was designed and fabricated in order to replace imported
EQ347 stainless strip. The design method and key points of the technology were briefly presented. Also, the effects of
alloy agents and welding parameters on the formation and properties of the deposited metal layer were analyzed. In the
course of fabricating, AOD secondary refining was adopted; hot forging temperature and hot rolling temperature should
be below 1 250 C. The specifications of strip after cold rolling is 0. 5 mmX50 mm, and dimensional variation can be con-
trolled within £0. 01 mm. SAW strip surfacing test and analysis including chemical composition of the deposited metal,
mechanical properties and intergranular corrosion test were carried out. The results show that the quality of the E347L
strip accords with the specifications of the relevant standards. No flaw was found in bending test and intergranular corro-
sion test; the measured FN is between 5 and 7, and the hardness of deposited metal of E347 is between 204 and 210 HV.
The stainless steel surfacing—strip has been used in hydrogenating reactor in chemical industry as a substitution for im-
ported welding material.
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Table 1 Chemical composition of AWS EQ347 stainless steel surfacing—trip(w/ % )

s U C Mn Si P S Cr Ni Mo Nb N Cu
2 [ 48 4 < 1.0~ 0.30~ < < 19.0~ 9.0~ < 1oXCu~ < <
2 11C A 0.08 2.5 0. 65 0.025 0.015 21.5 11.0 0.75 1.0 0.02 0.75
2 AWS EQ347 NFMIR AW ¥ ERER FN &
Table 2 Mechanical properties and FN of AWS EQ347 stainless steel surfacing—trip
Ji= R,0.2/(N e+ mm *) R./(N+mm %) KR/ % FN
EQ347 800~1 000 900~1 200 4~14 5~12
RIBVLAEREFTHR SR (REFE/ %)
Table 3 Chemical composition design of E347 stainless steel strip (w/ %)
C Mn Si P S Cr Ni Mo Nb N Cu
E347L < 1.5~ 0.20~ < < 19.5~ 10.0~ < 0.5~ < <
feedRdE  0.020 2.5 0. 50 0.025 0.015 21,0 11.0  0.20 0.8  0.060 .20
He P < 1.8~ 0. 30~ < < 19.8~ 10.2~ < 0.55~ < <
H #r 0.010 2.1 0. 50 0.015 0.008 20.3 10.5 0. 20 0.70 0. 040 .20
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Table 4 Hot forging temperatures of E347L strip

IR EE/C R RE/ C KBIEE/C %R

1220~1 250 1230420 = 850 S

RS EMIL BHHEMBREBEE

Table 5 Hot rolling temperatures of E347L strip

#GREE/C o $ELREE/C &ELIRE/C B EIT

1230~1 250 1230420 = 900 =%
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Table 6 Measured values of the strip chemical composi-

tion (w/ %)

8= C Si Mn S P

E309L  0.025 0.31 2.07 0.001 0.015

E347L  0.020 0. 46 1.73 0.001 0.019

= Cr Ni Mo Cu Nb N

E309L 21.27 11.70 0.0023 0.001 0.016

E347L 19.56 10.94 0.002 0.0020 0.61 0.018

x 7 RBREME
Table 7 The welding parameters

PRI/ BIHEE/ 4/
sy g TR -
A \Y (mm « min~ 1)
{4 DCEP  750~850 27~29 160~180
“ AR/ 2 AR/ e/ He AR B/
- mm T mm mm
A 30 <200 8~10 3.8

1 E347L HEARJZ S
Fig. 1 Appearance of E347L deposited metal
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Table 8 Chemical composition of deposited metal (w/% )

M H C Si Mn S P Cr Ni Mo Cu Nb N
B 0.30~ 1.0~ ~ 9.0~ 10X C%~
AWS frsE <0.08 <0.030 <<0.030 <0.75 <0.75
0.65 2.5 11.0 1.0
JB/T4747 18.0~ 9.0~ X C Y~
o <C0.060 <C1.00 0.5~2.5<C0.015 <<0.025
P U 21.0 12.0 1.0
o—il
. 0.028 0.692 1.36  0.002 0.024 19.33 11.02 0.029 0.022 0.298 0.032
SEAE
T E
s 0.030 0.699 1. 30 0.002 0.024 19.19 10. 98 0.036 0.026 0. 259 0.036
S A

P2 s g 25 SR IR
Fig. 2 Photograph of the side—bending test
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Table 9 The results of the hardness test

o i) HAZ
WiEE/HV  161/158/164/157  250/229/244/240
fir E309L E347L
Wi /HV  187/198/193/194  207/204/209/210

3.5 BE&EN

¥ B GB/T4334. 5,78 E347L Mk 42 45 18 B
¥4 80 mm > 10 mm X4 mm [ iAE P B, Z5F 16
JINERF P TR — L T A T YR L R 2 JE L R R AT
MR, 25 R A 3 FrR, e TR g .
FEH] E347L HEXR MG b )2 B AT R AT 0 i i R
ik RE L B8 1 K .

P 3 e o a8 2 2R TR R

Fig. 3 Photograph of intergranular corrosion test
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