Supplementary material A: Symbolic Regression Model for Middle Plasma Torch Temperature

Table. Dataset used for regression and the relative error of the obtained Eq (1).

No. Combinations A B C D T 2 A%o
Experiment Eq (1)
1 Al,B1,Cl1, DI Al = B1 =150 Cl=5 D1=3 7048.9 7050.0 0.154
2 Al, Bl1,Cl1,D2 Al = B1=150 Cl=5 D2=55 41629 4163.6 0.174
3 Al,BI, Cl, D3 Al = B1=150 Cl=5 D3=38 3080.7 3081.3 0.191
4 Al,B1,C2,Dl Al= B1=150 C2=10 DI1=3 13,398.1 13,400.0 0.140
5 Al, BI1,C2,D2 Al= B1=150 C2=10 D2=55 7626.1 7627.3 0.152
6 Al,B1,C2,D3 Al = B1=150 C2=10 D3=8 5461.6 5462.5 0.162
7 Al,B1,C3,Dl Al= B1=150 C3=15 DI1=3 19,747.3 19,750.0 0.135
8 Al,BI1,C3,D2 Al=5 B1=150 C3=15 D2=55 11,089.3 11,090.9 0.143
9 Al, BI1, C3,D3 Al=5 Bl1=150 C3=15 D3=8 7842.6 7843.8 0.151
10 Al,B2,Cl1,Dl Al=5 B2=160 Cl=5 D1=3 7048.9 7050.0 0.154
11 Al,B2,C1,D2 Al=5 B2=160 Cl=5 D2=55 41629 4163.6 0.174
12 Al,B2,Cl1,D3 Al=5 B2=160 Cl=5 D3=38 3080.7 3081.3 0.191
13 Al,B2,C2,DlI Al=5 B2=160 C2=10 DI1=3 13,398.1 13,400.0 0.140
14 Al,B2,C2,D2 Al=5 B2=160 C2=10 D2=55 7626.1 7627.3 0.152
15 Al,B2,C2,D3 Al=5 B2=160 C2=10 D3=8 5461.6 5462.5 0.162
16 Al,B2,C3,Dl Al=5 B2=160 C3=15 DI1=3 19,747.3 19,750.0 0.135
17 Al, B2, C3,D2 Al=5 B2=160 C3=15 D2=55 11,089.3 11,090.9 0.143
18 Al,B2,C3,D3 Al=5 B2=160 C3=15 D3=8 7842.6 7843.8 0.151
19 Al, B3, Cl1,DlI Al=5 B3=170 Cl=5 D1=3 7048.9 7050.0 0.154
20 Al,B3,Cl1,D2 Al=5 B3=170 Cl1=5 D2=55 41629 4163.6 0.174
21 Al,B3,Cl1,D3 Al=5 B3=170 Cl=5 D3=8 3080.7 3081.3 0.191
22 Al, B3, C2,DlI Al=5 B3=170 C2=10 DI1=3 13,398.1 13,400.0 0.140
23 Al,B3,C2,D2 Al=5 B3=170 C2=10 D2=55 7626.1 7627.3 0.152
24 Al,B3,C2,D3 Al=5 B3=170 C2=10 D3=8 5461.6 5462.5 0.162
25 Al,B3,C3,Dl Al=5 B3=170 C3=15 DI1=3 19,747.3 19,750.0 0.135
26 Al, B3, C3,D2 Al=5 B3=170 C3=15 D2=55 11,089.3 11,090.9 0.143
27 Al,B3,C3,D3 Al=5 B3=170 C3=15 D3=8 7842.6 7843.8 0.151
28 A2,B1,Cl1,Dl1 A2=10 BIl1=150 Cl=5 D1=3 3874.3 3875.0 0.178
29 A2,Bl1,Cl1,D2 A2=10 BI1=150 Cl=5 D2=55 24313 2431.8 0.209
30 A2,BI, Cl1, D3 A2=10 BI=150 Cl=5 D3=8 1890.2 1890.6 0.233
31 A2,Bl1,C2,Dl1 A2=10 Bl1=150 C2=10 DI1=3 7048.9 7050.0 0.154
32 A2,Bl1,C2,D2 A2=10 BIl1=150 C2=10 D2=55 41629 4163.6 0.174
33 A2,Bl1, C2,D3 A2=10 Bl1=150 C2=10 D3=8 3080.7 3081.3 0.191
34 A2,Bl1, C3,Dl A2=10 B1=150 C3=15 DI1=3 10,223.5 10,225.0 0.145
35 A2,B1,C3,D2 A2=10 BI1=150 C3=15 D2=5.5 58945 5895.5 0.160
36 A2,BI1,C3,D3 A2=10 Bl1=150 C3=15 D3=8 4271.1 4271.9 0.173
37 A2,B2,Cl1,Dl1 A2=10 B2=160 Cl=5 D1=3 3874.3 3875.0 0.178
38 A2,B2,Cl1,D2 A2=10 B2=160 Cl=5 D2=55 24313 2431.8 0.209
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A4, B4, C2, D3
A4, B4, C3, DI
A4, B4, C3,D2
A4, B4, C3,D3
A4,B5,Cl, DI
A4,B5,C1,D2
A4,BS,Cl, D3
A4, BS, C2, D1
A4, BS, C2, D2
A4, B5, C2, D3
A4, BS, C3, DI
A4, BS, C3, D2
A4, B5, C3,D3
A4, B6,C1, DI
A4,B6,Cl, D2
A4, B6, Cl, D3

A3 =15
A3=15
A3=15
A3 =15
A3=15
A3=15
A3=15
A3=15
A3 =15
A3 =15
A3=15
A3=15
A3 =15
A3=15
A3=15
A3=15
A3=15
A3 =15
A3 =15
A3=15
A3=15
A3 =15
A4=20
A4=20
A4=20
A4=20
A4=20
A4=20
A4=20
A4=20
A4=20
A4=20
A4=20
A4=20
A4=20
A4=20
A4=20
A4=20
A4=20
A4=20
A4=20
A4=20
A4=20

B4 =180
B4 =180
B4 =180
B4 =180
B5=190
B5 =190
B5 =190
B5 =190
B5=190
B5=190
B5 =190
B5 =190
B5=190
B6 =200
B6 =200
B6 =200
B6 =200
B6 =200
B6 =200
B6 =200
B6 =200
B6 =200
B4 =180
B4 =180
B4 =180
B4 =180
B4 =180
B4 =180
B4 =180
B4 =180
B4 =180
B5=190
B5=190
B5 =190
B5 =190
B5=190
B5=190
B5 =190
B5 =190
B5 =190
B6 =200
B6 =200
B6 =200

C2=10
C3=15
C3=15
C3=15
Cl=5
Cl=5
Cl=5
C2=10
C2=10
C2=10
C3=15
C3=15
C3=15
Cl=5
Cl=5
Cl=5
C2=10
C2=10
C2=10
C3=15
C3=15
C3=15
Cl=5
Cl=5
Cl=5
C2=10
C2=10
C2=10
C3=15
C3=15
C3=15
Cl=5
Cl=5
Cl=5
C2=10
C2=10
C2=10
C3=15
C3=15
C3=15
Cl=5
Cl=5
Cl=5

D3=8
DI1=3
D2=55
D3=8
D1=3
D2=55
D3=38
D1=3
D2=55
D3=8
DI=3
D2=55
D3=8
D1=3
D2=55
D3=8
D1=3
D2=55
D3=8
DI1=3
D2=55
D3=8
D1=3
D2=355
D3=8
D1=3
D2=55
D3=8
DI=3
D2=55
D3=8
D1=3
D2=355
D3=8
D1=3
D2=55
D3=8
DI1=3
D2=55
D3 =38
D1=3
D2=55
D3 =8

2287.0
7048.9
4162.9
3080.7
2816.1
1854.1
1493.4
4932.5
3008.5
2287.0
7048.9
4162.9
3080.7
2816.1
1854.1
1493.4
4932.5
3008.5
2287.0
7048.9
4162.9
3080.7
2287.0
1565.5
1294.9
3874.3
2431.3
1890.2
5461.6
3297.1
2485.4
2287.0
1565.5
1294.9
3874.3
2431.3
1890.2
5461.6
3297.1
2485.4
2287.0
1565.5
1294.9

2287.5
7050.0
4163.6
3081.3
2816.7
1854.5
1493.8
49333
3009.1
2287.5
7050.0
4163.6
3081.3
2816.7
1854.5
1493.8
49333
3009.1
2287.5
7050.0
4163.6
3081.3
2287.5
1565.9
1295.3
3875.0
2431.8
1890.6
5462.5
3297.7
2485.9
2287.5
1565.9
12953
3875.0
2431.8
1890.6
5462.5
3297.7
2485.9
2287.5
1565.9
1295.3

0.214
0.154
0.174
0.191
0.197
0.235
0.262
0.166
0.193
0.214
0.154
0.174
0.191
0.197
0.235
0.262
0.166
0.193
0.214
0.154
0.174
0.191
0.214
0.255
0.283
0.178
0.209
0.233
0.162
0.187
0.207
0.214
0.255
0.283
0.178
0.209
0.233
0.162
0.187
0.207
0.214
0.255
0.283




Supplementary material A: Symbolic Regression Model for Middle Plasma Torch Temperature

211
212
213
214
215
216

A4, B6, C2, D1
A4, B6, C2, D2
A4, B6, C2, D3
A4, B6, C3, D1
A4, B6, C3, D2
A4, B6, C3, D3

A4=20
A4=20
A4=20
A4=20
A4=20
A4=20

B6 =200
B6 =200
B6 =200
B6 =200
B6 =200
B6 =200

C2=10
C2=10
C2=10
C3=15
C3=15
C3=15

D1=3
D2=55
D3 =38
D1=3
D2=55
D3 =38

38743
2431.3
1890.2
5461.6
3297.1
2485.4

3875.0
2431.8
1890.6
5462.5
3297.7
2485.9

0.178
0.209
0.233
0.162
0.187
0.207

& A%o = 1000%o x (T from Eq (1) — T from Experiment)/ T from Experiment

This is a complete dataset which is partially shown in Table 1.



