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Lampiran 2. Data-data penelitian µFSSW pada dissimilar material AA1100-AZ31B 

1. Geometri las 

Tabel 29. Hasil uji geometri las pada dissimilar material AA1100-AZ31B 

 Pengujian 1 Pengujian 2 

No DT PD 

Pin 

Diameter 

(mm) 

Shoulder 

Diameter 

(mm) 

Plunge 

depth 

(mikron) 

TMAZ 

Area 

(mm2) 

Pin 

Diameter 

(mm) 

Shoulder 

Diameter 

(mm) 

Plunge 

depth 

(mikron) 

TMAZ 

Area 

(mm2) 

1 300 400 2,389 4,109 0,27 5,028 2,434 4,157 0,34 5,229 

2 300 500 2,489 4,185 0,51 5,141 2,46 4,554 0,53 6,898 

3 300 600 2,535 4,114 0,57 6,682 2,457 4,756 0,55 7,012 

4 500 400 2,46 4,554 0,37 6,898 2,425 4,185 0,38 5,141 

5 500 500 2,501 4,498 0,44 8,193 2,482 4,588 0,47 8,09 

6 500 600 2,491 4,466 0,61 7,791 2,569 4,667 0,59 8,95 

7 700 400 2,457 4,756 0,41 7,012 2,535 4,114 0,44 6,682 

8 700 500 2,589 4,667 0,54 8,95 2,491 4,466 0,5 7,791 

9 700 600 2,646 4,861 0,64 9,357 2,494 4,682 0,59 9,195 

Tabel 30. Hasil rata-rata uji geometri las pada dissimilar material AA1100-AZ31B 

No DT PD Pin Diameter (mm) 
Error Pin 

diameter 
SD 

Shoulder 

Diameter (mm) 

Error shoulder 

diameter 
SD 

1 300 400 2,41 5,06% 0,03 4,13 16,57% 0,03 

2 300 500 2,47 2,58% 0,02 4,37 11,80% 0,26 

3 300 600 2,50 1,73% 0,06 4,44 10,48% 0,45 

4 500 400 2,44 3,84% 0,02 4,37 11,80% 0,26 

5 500 500 2,49 1,91% 0,01 4,54 8,30% 0,06 

6 500 600 2,53 0,39% 0,06 4,57 7,82% 0,14 
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7 700 400 2,50 1,73% 0,06 4,44 10,48% 0,45 

8 700 500 2,54 0,00% 0,07 4,57 7,82% 0,14 

9 700 600 2,57 1,18% 0,11 4,77 3,68% 0,13 

No DT PD 
Plunge depth 

(micron) 

Error plunge 

depth 
SD 

TMAZ Area 

(mm2) 
SD 

 

1 300 400 305,00 23,75% 49,50 5,13 0,14 
 

2 300 500 520,00 4,00% 14,14 6,02 1,24 
 

3 300 600 560,00 6,67% 14,14 6,85 0,23 
 

4 500 400 375,00 6,25% 7,07 6,02 1,24 
 

5 500 500 455,00 9,00% 21,21 8,14 0,07 
 

6 500 600 600,00 0,00% 14,14 8,37 0,82 
 

7 700 400 425,00 6,25% 21,21 6,85 0,23 
 

8 700 500 520,00 4,00% 28,28 8,37 0,82 
 

9 700 600 615,00 2,50% 35,36 9,28 0,11 
 

2. Kekuatan tarik geser dan silang 

Tabel 31. Hasil pengujian kekuatan tarik geser pada dissimilar material AA1100-AZ31B 

 Pengujian 1 Pengujian 2 Rata-rata 

No DT PD 
Max shear load 

(N) 

Max shear load 

(N) 

Max shear load 

(N) 
SD 

1 300 400 245,274 229,130 237,20 8,07 

2 300 500 361,689 359,347 360,52 1,17 

3 300 600 361,944 367,986 364,97 3,02 

4 500 400 312,036 332,378 322,21 10,17 

5 500 500 374,060 347,565 360,81 13,25 

6 500 600 359,742 371,460 365,60 5,86 
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7 700 400 382,486 369,209 375,85 6,64 

8 700 500 398,900 375,275 387,09 11,81 

9 700 600 373,376 381,285 377,33 3,95 

Tabel 32. Hasil pengujian kekuatan tarik silang pada dissimilar material AA1100-AZ31B 

 Pengujian 1 Pengujian 2 Rata-rata 

No DT PD 
Max cross load 

(N) 

Max cross load 

(N) 

Max cross load 

(N) 
SD 

1 300 400 21,620 19,237 20,43 1,19 

2 300 500 20,982 23,085 22,03 1,05 

3 300 600 24,697 23,127 23,91 0,79 

4 500 400 22,761 24,732 23,75 0,99 

5 500 500 25,078 28,573 26,83 1,75 

6 500 600 25,717 28,247 26,98 1,27 

7 700 400 25,954 27,975 26,96 1,01 

8 700 500 26,659 29,745 28,20 1,54 

9 700 600 27,838 31,375 29,61 1,77 
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3. Tegangan (stress) 

Tabel 33. Hasil perhitungan tegangan geser pada dissimilar material AA1100-AZ31B 

 Pengujian 1 Pengujian 2 Rata-rata 

No DT PD 

Max shear 

load 

(N) 

Diameter 

nugget 

(mm) 

Luas area 

(mm2) 

Tegangan 

(N/mm2) 

Max shear 

load 

(N) 

Diameter 

nugget 

(mm) 

Luas area 

(mm2) 

Tegangan 

(N/mm2) 

Tegangan 

(N/mm2) 
SD 

1 300 400 245,274 4,109 13,261 18,497 229,130 4,157 13,572 16,882 17,69 1,14 

2 300 500 361,689 4,185 13,756 26,294 359,347 4,554 16,288 22,062 24,18 2,99 

3 300 600 361,944 4,114 13,293 27,228 367,986 4,756 17,765 20,714 23,97 4,61 

4 500 400 312,036 4,554 16,288 19,157 332,378 4,185 13,756 24,163 21,66 3,54 

5 500 500 374,060 4,498 15,890 23,540 347,565 4,588 16,532 21,023 22,28 1,78 

6 500 600 359,742 4,466 15,665 22,965 371,460 4,667 17,107 21,714 22,34 0,88 

7 700 400 382,486 4,756 17,765 21,530 369,209 4,114 13,293 27,775 24,65 4,42 

8 700 500 398,900 4,667 17,107 23,318 375,275 4,466 15,665 23,956 23,64 0,45 

9 700 600 373,376 4,861 18,558 20,119 381,285 4,682 17,217 22,146 21,13 1,43 

Tabel 34. Hasil perhitungan tegangan silang pada dissimilar material AA1100-AZ31B 

 Pengujian 1 Pengujian 2 Rata-rata 

No DT PD 

Max cross 

load 

(N) 

Diameter 

nugget 

(mm) 

Luas area 

(mm2) 

Tegangan 

(N/mm2) 

Max cross 

load 

(N) 

Diameter 

nugget 

(mm) 

Luas area 

(mm2) 

Tegangan 

(N/mm2) 

Tegangan 

(N/mm2) 
SD 

1 300 400 21,620 4,109 13,261 1,630 19,237 4,157 13,572 1,417 1,52 0,15 

2 300 500 20,982 4,185 13,756 1,525 23,085 4,554 16,288 1,417 1,47 0,08 

3 300 600 24,697 4,114 13,293 1,858 23,127 4,756 17,765 1,302 1,58 0,39 

4 500 400 22,761 4,554 16,288 1,397 24,732 4,185 13,756 1,798 1,60 0,28 
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5 500 500 25,078 4,498 15,890 1,578 28,573 4,588 16,532 1,728 1,65 0,11 

6 500 600 25,717 4,466 15,665 1,642 28,247 4,667 17,107 1,651 1,65 0,01 

7 700 400 25,954 4,756 17,765 1,461 27,975 4,114 13,293 2,105 1,78 0,46 

8 700 500 26,659 4,667 17,107 1,558 29,745 4,466 15,665 1,899 1,73 0,24 

9 700 600 27,838 4,861 18,558 1,500 31,375 4,682 17,217 1,822 1,66 0,23 

4. Masukan panas (heat input) 

Tabel 35. Hasil perhitungan masukan panas pada dissimilar material AA1100-AZ31B 

DT 

(ms) 

PD 

(micron) 

Max. Heat Input 

(kJ) 

300 400 11,287 

300 500 11,317 

300 600 15,506 

500 400 20,204 

500 500 27,488 

500 600 22,957 

700 400 31,083 

700 500 29,464 

700 600 35,346 
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5. Microhardness 

Tabel 36. Hasil pengujian microhardness pada dissimilar material AA1100-AZ31B 

Pengujian 1 
 

Pengujian 2 
 

Pengujian 3 

Posisi 
Nilai kekerasan 

(HV) 
Zona 

 
Posisi 

Nilai kekerasan 

(HV) 
Zona 

 
Posisi 

Nilai kekerasan 

(HV) 
Zona 

1 28 HAZ 
 

1 30 HAZ 
 

1 33 HAZ 

2 58 SZ 
 

2 68 SZ 
 

2 79 SZ 

3 154 SZ 
 

3 203 SZ 
 

3 213 SZ 

4 63 SZ 
 

4 61 SZ 
 

4 80 SZ 

5 30 HAZ 
 

5 34 HAZ 
 

5 36 HAZ 

6 52 HAZ 
 

6 55 HAZ 
 

6 58 HAZ 

7 57 SZ 
 

7 60 SZ 
 

7 68 SZ 

8 53 SZ  8 57 SZ  8 65 SZ 

9 55 SZ  9 63 SZ  9 72 SZ 

10 51 HAZ  10 53 HAZ  10 60 HAZ 
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Lampiran 3. Artikel yang sudah di Pulikasi 

1. Artikel 1 (Published di Eastern-European Journal of Enterprise Technologies) 
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2. Artikel 2 (Sudah dipresentasikan di ISAIME 2022) 
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