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This study aims to optimize the DL-EPR test solution for duplex stainless steel S31083 using the Taguchi design.
The test solution parameters applied to the Taguchi design are H,SO,, NaCl, KSCN concentration, and temperature.
In the experimental design, an orthogonal array of 4 levels 4 factor L,(4*) was used. Output values for the orthog-
onal array were used for resolution (degree of sensitization) and selective etch (I,) values. The optimal test solution
conditions were selected by comparing the normalized S/N ratio for the two reaction properties. As a result, the
H,SO, and NaCl were identified as the main factors influencing the sensitivity measurement, but the delta statistics
showed that the KSCN concentration and temperature had relatively low influence. The optimal condition was iden-
tified as 1.5 M H,SO,+0.03 M KSCN+1.5M NaCl at 30 °C. The degree of sensitization presented a tendency to
depend on the heat treatment temperature and time in the optimal test solution. This investigation confirmed the pos-
sibility of optimizing the experiment solution for the DL-EPR test of stainless steel using the Taguchi technique.
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Table 1. Designed factors and their levels
Level
Parameters
1 2 3 4
A: H,SO, concentration, mol (sulfuric acid 98%, Daejung chemical) 0.5 1 1.5 2
B: KSCN concentration, mol (potassium thiocyanate 99%, shinyo chemical) 0.01 0.02 0.03 0.04
C: NaCl concentration, mol (sodium chloride 99.5%, Daejung chemical) 0.5 1 1.5 2.0
D: Temperature, °C 20 25 30 35
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Table 2. L, orthogonal array with design factors and
their levels

Factors
Exp. No.

A B C D

1 1 1 1 1
2 1 2 2 2
3 1 3 3 3
4 1 4 4 4
5 2 1 2 3
6 2 2 1 4
7 2 3 4 1
8 2 4 3 2
9 3 1 3 4
10 3 2 4 3
11 3 3 1 2
12 3 4 2 1
13 4 1 4 2
14 4 2 3 1
15 4 3 2 4
16 4 4 1 3
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Fig. 1. DL-EPR curves for some experimental condition
in L, orthogonal array
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Table 3. Experimental results on the L, orthogonal
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Table 4. Response table of mean S/N ratio for DOS and I,

Exp. Larger than better Smaller than better

Larger than better

No. DOS,%  S/Nratio [, mA/em’>  S/N ratio Level Factors
1 1 0 5.864 -15.3639 A B ¢ b
ey 5 e oo 1 4552 15.361 7.11 12.078
3 2204872 6.867669 13.833 228183 2 11.949 14.091 8.326 12.323
4 6338564 1603982 233474 273648 3 17.215 13912 19.435 14.215
5 1218248 1714713 7.716 -17.7478 4 25.109 15.461 23955 20.208
6 2544272 8111269 127644 22.12 Delta 20.557 1.549 16.845 8.13
7 7.855204  17.90315 11.05 20.8672 Rank ! 4 2 3
8 10.07958  20.06884 17.342 24782 Smaller than better
9 2578674 2822793 17.509 24.8652 Factors
10 33.01904 3037529 21742 26.746 Level A B C D
11 1321714 2.422749 6.885 -16.7581 1 20.02 20.54 196 -19.16
12 2463926  7.832553 7.346 17321 2 2138 21.62 -19.53 -20.06
13 37.59032  31.50152 16.193 24.1865 3 2142 2224 23.89 2287
14 1345238  22.57598 14.28 -23.0946 4 24.99 2341 2479 2571
15 2646807  28.45444 26.633 28.5084 Delta 497 2.87 527 6.55
16 7.856258  17.90431 16.14 24.1581 Rank 3 4 2 1
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