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ABSTRACT

A Joint of different materials type is significantly in car industry because it provides a
flexible structure to allow functional efficiency of each material. Although, there is one major
disadvantage that is weight which is affected directly to fuel consumption. Recently, Aluminum has
been used for replacing structural steel to reduce the weight of car and it can decrease of fuel
consumption. Therefore, research and development of a joint between Aluminum and Steel is
continuously studied. This research aims to study the corrosion rate of AISI 1015 steel and AA 1100
aluminum lap joint in Thai marine environment as well as examine in the weight loss of the sample.
The experiments were conducted under seawater condition in four areas; there are Phuket Marine,
Maptaphut Industrial coastal, Laemchabang Industrial coastal and Manao Bay at Prajuab Kirikhan
province. In order to pursue the results of this study for 30 days and then an analysis of corrosion
rate and its mechanism which were occurred in the lap joint were conducted.

The results of this study indicated that the maximum weight loss of AISI 1015 steel and AA
1100 aluminum lap joint were occurred at Phuket Marine condition which loss 4.4395% and
10.1460% respectively. Moreover, it also indicated that the maximum corrosion rate of AISI 1015
steel and AA 1100 aluminum lap joint were occurred under the condition of Phuket Marine at 30
days which were 0.2472 mm/year and 0.6622 mm/year respectively. In addition, the results of
Scanning Electron Microscope approach was found that there are many aluminum compound (A1)
on metal surface which is caused from the galvanic corrosion in the inner zone of AISI 1015 steel

and AA 1100 aluminum lap joint. This was caused the faster corrosion of AA 1100 aluminum.

Keywords : Aluminium , Carbon Steel, weight loss and corrosion rate
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6.15 6.01 0.14 2.55 2.39 0.16
6.04 5.87 0.17 2.46 2.3 0.16
) 5.98 5.8 0.18 2.56 238 0.18
6.04 5.88 0.16 2.53 2.36 0.17
6.07 5.91 0.16 2.52 2.36 0.16
6.04 5.83 0.21 2.52 2.32 0.2
30 6.14 5.96 0.18 2.54 2.36 0.18
5.98 5.79 0.19 2.5 2.32 0.18
6.09 5.89 0.2 2.47 2.28 0.19

81




{ g’ @ { { I a [ 1 oy
MINN N4 Minigydemasue unanuazezgiitiounnminageumsnanseu lutimsia

fae1uzun
Lo dmifnman (n3) 1{1wﬁ’nazgﬁnﬁﬂu (MFW)
s AOUNANDY | HAINAADL qayidy ABUNANDY | HAINANDL qaydy
6.01 5.98 0.03 2.5 248 0.02
3 6.15 6.12 0.03 2.52 2.49 0.03
6.02 6 0.02 2.55 2.53 0.02
6.09 6.07 0.02 2.53 2.5 0.03
6.25 6.21 0.04 2.52 2.49 0.03
6 6.05 6 0.05 246 241 0.05
6.13 6.1 0.03 2.49 2.45 0.04
6.09 6.05 0.04 2.52 248 0.04
6.02 5.98 0.04 2.53 2.49 0.04
9 6.05 6 0.05 5.52 5.46 0.06
5.95 591 0.04 2.56 2.52 0.04
6.16 6.1 0.06 2.56 2.51 0.05
6.07 6.02 0.05 2.55 248 0.07
12 6.09 6.05 0.04 2.49 243 0.06
6.14 6.07 0.07 2.51 2.43 0.08
6.05 5.99 0.06 2.5 243 0.07
5.96 5.88 0.08 2.46 2.37 0.09
s 6.08 5.98 0.1 2.53 241 0.12
6.02 5.93 0.09 2.49 2.38 0.11
6.04 5.94 0.1 2.51 241 0.1
6.01 5.89 0.12 2.48 2.37 0.11
8 6.14 6.05 0.09 2.54 2.42 0.12
6.02 5.91 0.11 2.55 2.45 0.1
6.08 5.96 0.12 2.48 2.36 0.12
6.03 5.92 0.11 2.51 2.38 0.13
21 6.11 5.98 0.13 2.5 2.38 0.12
5.99 5.87 0.12 2.54 2.39 0.15
6.14 6.02 0.12 2.49 2.35 0.14
5.96 5.81 0.15 2.46 2.26 0.2
4 6.03 5.87 0.16 2.56 2.37 0.19
6.12 5.98 0.14 2.51 2.34 0.17
6.04 5.87 0.17 2.52 2.34 0.18
6.02 5.82 0.2 2.55 2.34 0.21
- 6.06 5.87 0.19 2.52 2.32 0.2
6.14 5.96 0.18 2.5 2.31 0.19
6.19 5.98 0.21 2.47 2.25 0.22
6.03 5.8 0.23 2.53 231 0.22
30 6.01 5.76 0.25 2.55 2.33 0.22
5.97 5.75 0.22 2.53 2.28 0.25
5.89 5.67 0.22 2.51 2.28 0.23
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0.326 0.182
4 272

3 0.495 0.40975 0.27 0.227
0.487 0.272
0.331 0.182
0.657 0.181
0.823 0.226

6 0.78 0.215
0.982 0.272
0.658 0.181
1.002 0.181

9 0.821 0.94675 0.226 0.181
1.146 0.136
0.818 0.181
0.981 0.136
814 114

12 0.8 1.23525 0 0.17025
1.488 0.204
1.658 0.227
0.149 0.164
1.288 0.145

15 1.33225 0.18625
2.121 0.236
1.771 0.2
1.987 0.182
1.818 0.167

18 1.93475 0.178
1.623 0.151
2.311 0.212
1.621 0.13
2. 2

21 606 2.087 0.208 0.16575
2.131 0.169
1.99 0.156
2.796 0.193
3.273 0.22

24 ! 3.0335 / 0.21
2.956 0.204
3.109 0.216
3.548 0.222
3.896 0.245

27 3.75175 0.23025
3.878 0.232
3.685 0.222
4.269 0.236
4, 2

30 685 4.4395 0.263 0.24725
4.583 0.254
4.221 0.236
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0.331 0.182
. 182
3 0333 0.37425 0.18 0.2045
0.506 0.272
0.327 0.182
0.51 0.136
0.508 0.136
6 0.503 0.13625
0.337 0.091
0.657 0.182
0.818 0.151
4 .091
9 0493 0.6185 0.09 0.1135
0.663 0.121
0.5 0.091
0.655 0.091
. 1
12 0.999 0.7805 0.136 0.108
0.654 0.091
0.814 0.114
0.986 0.109
15 1.323 1.12275 0.145 0.1225
1.171 0.127
1.011 0.109
1.496 0.136
18 1341 1.2905 0.121 0.11725
1.15 0.106
1.175 0.106
0.981 0.078
1.334 .104
21 33 1.15675 0.10 0.091
1.156 0.091
1.156 0.091
1.789 0.125
1.991 0.136
24 1.85 0.12775
1.488 0.102
2.132 0.148
2.543 0.151
27 2342 2.577 0.141 0.1565
2.645 0.162
2.778 0.172
3.443 0.191
2.84 154
30 848 3.119 0.15 0.1705
3.199 0.173
2.986 0.164
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0.324 0.182
. 182
3 0.337 0.29125 0.18 0.15925
0.171 0.091
0.333 0.182
0.498 0.121
0.662 0.091
6 0.45425 0.106
0.325 0.151
0.332 0.061
0.657 0.121
9 0.487 0.5745 0.091 0.106
0.826 0.151
0.328 0.061
0.995 0.136
1.1 1
12 73 1.125 0.159 0.15325
1.012 0.136
1.32 0.182
1.466 0.164
1.305 0.145
15 1.403 0.1545
1.163 0.127
1.678 0.182
1.325 0.121
18 1.463 1.52725 0.136 0.14
1.824 0.167
1.497 0.136
1.663 0.13
1. .14
21 806 1.78475 0.143 0.13975
1.99 0.156
1.68 0.13
2.141 0.148
2.495 0.1
24 2 2.399 ! 0.16475
2.684 0.182
2.276 0.159
2.815 0.172
3.011 0.182
27 2.77775 0.1695
2.649 0.162
2.636 0.162
3.477 0.191
2.932 .164
30 23 3.218 0.16 0.1775
3.178 0.173
3.285 0.182
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0.5 0.272
4 272
3 0.488 0.4125 0.27 0.227
0.333 0.182
0.329 0.182
0.64 0.181
0.826 0.226
6 0.653 0.181
0.489 0.136
0.657 0.181
0.664 0.121
0.826 0.151
9 0.784 0.1435
0.672 0.121
0.974 0.181
0.824 0.114
. 091
12 0.657 0.9035 0.09 0.125
1.141 0.159
0.992 0.136
1.343 0.145
1.645 0.182
15 1.535 0.16825
1.496 0.164
1.656 0.182
1.997 0.182
18 1.466 1.81625 0.136 0.16675
1.828 0.167
1.974 0.182
1.825 0.143
2.12 1
21 8 1.978 0.169 0.156
2.004 0.156
1.955 0.156
2.517 0.171
2.654 0.182
24 2.5685 0.17625
2.288 0.159
2.815 0.193
3.323 0.202
3.136 0.192
27 3.196 0.197
2.932 0.182
3.393 0.212
3.815 0.209
4.1 22
30 6 3.849325 0.227 0.209
3.6863 0.2
3.736 0.2
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1.57 1.018
1.1 .
3 ’6 1.1795 0.763 0.76325
0.791 0.509
1.181 0.763
0.725 0.509
1.085 0.764
6 1.36425 0.70025
0.901 0.637
2.746 0.891
2.41 0.509
9 3.163 2.878 0.679 0.61525
3.15 0.679
2.789 0.594
3.572 0.573
2. 44
12 8 2.875 0.446 0.46175
2.372 0.382
2.756 0.446
3.188 0.408
3.922 0.509
15 3.75375 0.484
3.572 0.459
4.333 0.56
4.839 0.509
5.534 0.594
18 5.158 0.55175
5.18 0.552
5.079 0.552
5.929 0.546
374 .
21 6.37 5.946 0.582 0.5455
5.859 0.545
5.622 0.509
8.235 0.668
782 0.636
24 77 8.065375 0.65175
8.7645 0.699
7.48 0.604
8.731 0.622
9.562 0.679
27 9.261 0.66475
9.766 0.707
8.985 0.651
9.804 0.637
10.11 662
30 0.117 10.146 0.66 0.66225
10.466 0.688
10.197 0.662
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3 0.399 0.79275 0.255 0.50925
1.186 0.764
0.782 0.509
1.64 0.509
1.196 0.382
6 1.51125 0.4775
1.24 0.382
1.969 0.637
1.627 0.34
9 2.391 1.996 0.509 0.4245
2.391 0.509
1.575 0.34
2.419 0.382
2. 44
12 767 2.60825 0.445 0.4135
3.239 0.509
2.008 0.318
3.188 0.408
2.823 0.357
15 3.3815 0.43325
3.53 0.459
3.985 0.509
2.812 0.297
3.516 0.382
18 3.47475 0.3715
3.188 0.34
4.383 0.467
3.2 0.291
572 32
21 3.57 3.792225 0.328 0.33075
4.3479 0.34
4.049 0.364
4.839 0.382
52 0.414
24 5.103 0.406
6.025 0.478
4.348 0.35
5.221 0.368
4.706 0.34
27 4.98475 0.35375
4.366 0.311
5.646 0.396
6.375 0.408
2 4
30 7 6.698 0.459 0.427
7.288 0.459
5.929 0.382
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0.8 0.509
3 0.788 0.896 0.509 0.57275
1.196 0.764
0.8 0.509
1.196 0.382
2.058 0.637
6 1.7135 0.54125
2 0.637
1.6 0.509
2.363 0.509
9 2.009 2.006 0.425 0.42475
2.025 0.425
1.627 0.34
3.558 0.573
1 .
12 3.175 3.28325 0.509 0.52525
3.6 0.573
2.8 0.446
4.017 0.509
15 3.293 4.187 0.408 0.522
5.107 0.611
4331 0.56
3.876 0.425
3.586 0.382
18 4.142775 0.44575
4.366 0.467
4.7431 0.509
5.491 0.509
4.744 4
21 ! 5.42475 0.437 0.50025
6.325 0.582
5.139 0.473
5.86 0.478
5.578 0.446
24 ! 5.61425 0.45375
4.744 0.382
6.275 0.509
6.505 0.453
7.032 0.509
27 6.65175 0.474
6.72 0.481
6.35 0.453
7.937 0.509
. 4
30 7.087 7.47925 0.459 0.47775
7.2 0.459
7.693 0.484
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0.8 0.509
1.191 764
3 2 0.9905 0.76 0.6365
0.785 0.509
1.186 0.764
1.191 0.382
2.033 0.637
6 1.60475 0.50925
1.607 0.509
1.588 0.509
1.582 0.34
9 1.087 1.5465 0.509 0.4035
1.563 0.34
1.954 0.425
2.746 0.446
2.41 382
12 2.786 0.38 0.44575
3.188 0.509
2.8 0.446
3.659 0.459
4.744 0.611
15 4.2015 0.53475
4418 0.56
3.985 0.509
4.436 0.467
4.725 0.509
18 4.4805 0.4775
3.922 0.425
4.839 0.509
5.18 0.473
4. 4
21 8 5.37725 0.437 0.49125
5.906 0.546
5.623 0.509
8.131 0.637
422 0.605
24 7 7.36725 0.589
6.773 0.541
7.143 0.573
8.236 0.594
7.937 0.566
27 8.17 0.58
7.6 0.538
8.907 0.622
8.696 0.56
.62 .
30 8.628 9.0925 0.56 0.58575
9.882 0.637
9.164 0.586
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Abstract

This research aims to study and compare the corrosion rate
of the lap joint between AA1100 aluminum alloy and
AISI1015 steel in 2 different sea water source of the gulf of
Thailand by immersion method. The results are as follows.
The lost weight percentage of aluminum alloy in the Manow
bay was larger than that of Mab-Ta-Put Sea about 0.1838.

The lost weight percentage of steel in the Manow bay was

94

larger than that of Mab-Ta-Put sea about 0.4197. The
corrosion rate of aluminum alloy in the Manow bay was larger
than that of Mab-Ta-Put sea about 0.117 mml/year. The
corrosion rate of steel in the Manow bay was larger than that
of Mab-Ta-Put sea about 0.273 mm/year.
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