A Study in Stainless Steel Strip Cladding by Electroslag Welding Process
(Process Evaluation)
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Table 1 Equipment specification and parameters

equipment specification parameters and functlions SASC*
power GT 2000 strip current  voitage
source CV type 60 x 0.5mm  1250A 25V 0
1800A max. 90 x 0.5mm  1700A 25V 0
150 x O0.5mm  2800A 25V X
180 x 0.5am  3600A 25Y X
motor controller | UP15 model 154 feed rate 0.3 - 8m/mn 0
welding head 180 ES 315 60-90, 120-150, 180mm adaptor ]
magnetic CED 1/180 tie~in control max.intensity 4A X
controller
manipulator carriage CT-L1 travel speed 32-600mm/mn o
manual adjustment 150mm vert.
300mm hori.
360deg. angle
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Table 2 Filler strip and flux used

brand dimension(mm) chemistry

SOUDOTAPE 22.11LNb | 60,90,150,180x0.5 0.015C, 1.8Mn, 0.3Si, 24Cr, 13Ni,
RECORD EST122 18x60mesh ASTM CaO+Mg0+K20+Na20: 50%

Si02:10%, A1203+Ti02+2r02:25%,
CaF2+NaF+Na3A1F6+A1F3: 30%
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Fig.1 Principle comparison of ESSC to SASC
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Table 3 Welding parameters and applicable parameter range

Strip Amp. Volt. speed stick-out overlap magnet intensity
60x0.5 1000-1750A 25-25V 14-25cpm 15-40mm 4-12mm not required
90x0.5 1650-1950 24-25 16-27 20-45 4-12 S$:0~40, N:0-40
120x0.5  1750-2500 24-25 16-27 25-55 8-12
150x0.5 2200-3500 24-25 16-27 25-55 8~-20
180x0.5 3000-3800 24-25 16-27 25-55 8-20
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Table 4 Optimized welding parameters

-

Strip Amp.  Volt. speed stick-out overlap magnet . intensity

60x0. 5mm 1000A 24V 14. 5cpm 25mm " 9mm 3amps N,S pole
1250 24 16.5 25 9 3amps N,S pole
1500 24 24 30 8 3amps N,S pole
1750 24 25 30 8 3amps N,S pole
90x0. 5mm 1650 24 16 30 11 N:7, S:8 amps.
1950 24 17 30 10 N:7, S:8 amps.
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Table 5 Comparison of test results between ESSC and SASC process

comparison parameters ESSC SASC
welding materials strip wvire 22.11.L 24.13.2L
(AWS ER309L)
flux EST 122 INT 101
welding parameters current, amps. 1250 750
voltage volts. 24 26
travel speed,cm/mn 16.5 10.5
weld heat input, XJ/cm2 16.7 17.1
base metal dilution, % 8 20
bead geometry width, mm 68 65
thickness, mm 5.1 5
edge angle, deg. 40-45 50-60
maximum depth of HAZ, mm 6 7
depth of grain coarsened HAZ, mm 1.6 2.5
grain size in grain coarsened HAZ ASTM #3 ASTM #2
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