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Abstract © The corrosion experiment was performed for 120 hours on the specimens in the natural seawater
teank with four steps of the loaded torsional stress. The surface corrosion pattern of SCM440 area was showed
global corrosion and narrow pitting, that was cause by galvanic comrosion between friction welded INT13LC
and SCM440. But corrosion does not proceeded from IN713LC area. Initially, the average relative electrode
potential and corrosion current were decreased suddenly, by and large, it was stabilized gradually tend to
decreasing with the elapse of the immersion time. The corrosion rate was decreased by increasing the load

stress, but 200 MPa specimen was showed most large value.
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Fig. 1 Detail of corrosion test fixture

Table 1 Torsional stress and loaded distance

Specitnens No. | SP1 | SF2 | SP3 | SP 4
Stress(MPa 0 100 200 300
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Table 2 Chemical compositions of materials(wt. 9o)

Maerids| €| sif ) 2| S | ol w0 | 20| 4 m| B| &) cof oo
SN0 (041 {023 |07 1000|002 {107 {018 an
INAILC 004 (050 |05 0003 (130 (150|230 (600107500 (010|050 100
Table 3 Mechanical properties of materials

Tensile Yield |Elongation| Vickers
Division | strength | strength hardness

o, (MPa}| g, (MPa} | () | (Hw
IN713LC 809 702 3.0 355
SCM440| 1272 1000 10.2 320

(b) Loaded torsional stress specimen

Fig. 2 Shape and dimension of specimen
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Fig. 3 Experimental apparatus
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Fig. 4 Schematic diagram of torsional stress
corrosion test
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Table 4 Various conditions of dissimilar friction
welding of SCM440 for IN713LC

Rotating | Heating | Forging |Heating [Forging | Total

speed | pressure | pressure | fime | time pset
plpm) | Py(MP2) | P (MP2) | £ (sec)| g,(see)| [ ploom)
2000 140 180 5 4 8
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Table 5 Torsional stress corrosion test results of
IN713LC-SCM440 specimens

. Electrode | Corrosion | Weight | Supply
Specimen . )
No potential | current | corrosion | voltage
' (mV} (mA} (mef} (V)
SF 1 (.14 0.015 4515 0.800
SP 2 0.216 0.010 4784 0792
SP 3 (0.242 0.014 4508 0797
SP 4 0.224 0.012 4765 0.839
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Fig. 7 Electrode potential as a function of immersion
time in IN713LC-SCM440 specimens
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Fig. 8 Corrosion current as a function of immersion
time in IN713LC-SCM440 specimens

Fig. 9 Supply wvoltage as a function of immersion
time in IN713LC-SCM440 specimens
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Fig. 12 Electric potential and corrosion current as

function of loaded torsional stress
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