
 

LAMPIRAN 

 

Lampiran 1. Gambar Alat dan Bahan 

(Alat) 

 

 

 

 

 

 

 

 

 

1. Mesin Las Gas Tungsten Arc 

Welding (GTAW) 

2. Tungku Pemanas 3. Gunting Logam 4. Alat Uji Stress Corrosion 

Cracking (SCC) 

 

 
  

 

 

5. Masker 6. Sarung Tangan Laboratorium 7. Gelas Ukur 8. Sarung Tangan Lapangan 



 

 

 

 

 

 

 

 
 

9. Lem 10. Kunci Pas 11. Jam 12. Mousture Analyzer 

 

 

 

 

13. Vernier Caliper 14. Laptop 

     



 

(Bahan) 

 

 

 

 

 

 

 

1. Spesimen Uji Dasar: Aluminium, 

yang akan dibagi menjadi tiga, yakni 

spesimen dasar tanpa pengelasan 

(spesimen A), spesimen dengan 

pengelasan (spesimen WA), dan 

spesimen dengan pengelasan dan 

perlakuan stress relieving (spesimen 

SR) 

2. Larutan Korosif: HCl 1M 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Lampiran 2. Sertifikat Uji Komposisi 

 

 



 

Lampiran 3. Surat Data Uji Kekerasan 

 

 



 

Lampiran 4. Perhitungan Nilai Tegangan pada Setiap Variasi Pembebanan 

(Spesimen A) 

Pembebanan 20 kg 

(Tidak patah) 

Pembebanan 25 kg  

(Tidak patah) 

Pembebanan 30 kg 

𝜎 =
1218.169805 𝑁

0.00004 𝑚2  

𝜎 = 30454245.117 𝑃𝑎 

𝜎 = 30.454 𝑀𝑃𝑎 

Pembebanan 35 kg 

𝜎 =
1414.302805 𝑁

0.00004 𝑚2
 

𝜎 = 35357570.117 𝑃𝑎 

𝜎 = 35.358 𝑀𝑃𝑎 

Pembebanan 40 kg 

𝜎 =
1610.435805 𝑁

0.00004 𝑚2  

𝜎 = 40260895.117 𝑃𝑎 

𝜎 = 40.261 𝑀𝑃𝑎 

Pembebanan 45 kg 

𝜎 =
1806.568805 𝑁

0.00004 𝑚2
 

𝜎 = 45164220.117 𝑃𝑎 

𝜎 = 45.164 𝑀𝑃𝑎 

Pembebanan 50 kg 

𝜎 =
2002.701805 𝑁

0.00004 𝑚2  

𝜎 = 50067545.125 𝑃𝑎 

𝜎 = 50.068 𝑀𝑃𝑎 

 

 

 

 

 

 

(Spesimen WA) 

Pembebanan 20 kg 

𝜎 =
825.9038047 𝑁

0.00004 𝑚2  

𝜎 = 20647595.117 𝑃𝑎 

𝜎 = 20.648 𝑀𝑃𝑎 

Pembebanan 25 kg 

𝜎 =
1022.036805 𝑁

0.00004 𝑚2  

𝜎 = 25550920.117 𝑃𝑎 

𝜎 = 25.551 𝑀𝑃𝑎 

Pembebanan 30 kg 

(Perhitungan sama dengan 

perhitungan nilai tegangan 

spesimen A pembebanan 

30 kg) 

Pembebanan 35 kg 

(Perhitungan sama dengan 

perhitungan nilai tegangan 

spesimen A pembebanan 

35 kg) 

Pembebanan 40 kg 

(Perhitungan sama dengan 

perhitungan nilai tegangan 

spesimen A pembebanan 

40 kg) 

Pembebanan 45 kg 

(Perhitungan sama dengan 

perhitungan nilai tegangan 

spesimen A pembebanan 

45 kg) 

Pembebanan 50 kg 

(Perhitungan sama dengan 

perhitungan nilai tegangan 

spesimen A pembebanan 

50 kg) 

(Spesimen SR) 

Pembebanan 20 kg 

(Tidak patah) 

Pembebanan 25 kg 

(Perhitungan sama dengan 

perhitungan nilai tegangan 

spesimen WA pembebanan 

25 kg) 

Pembebanan 30 kg 

(Perhitungan sama dengan 

perhitungan nilai tegangan 

spesimen A pembebanan 

30 kg) 

Pembebanan 35 kg 

(Perhitungan sama dengan 

perhitungan nilai tegangan 

spesimen A pembebanan 

35 kg) 

Pembebanan 40 kg 

(Perhitungan sama dengan 

perhitungan nilai tegangan 

spesimen A pembebanan 

40 kg) 

Pembebanan 45 kg 

(Perhitungan sama dengan 

perhitungan nilai tegangan 

spesimen A pembebanan 

45 kg) 

Pembebanan 50 kg 

(Perhitungan sama dengan 

perhitungan nilai tegangan 

spesimen A pembebanan 

50 kg)



 

Lampiran 5. Perhitungan Faktor Intensitas Tegangan pada Setiap Variasi Pembebanan 

(Spesimen A) 

Pembebanan 20 kg 

(Tidak patah) 

Pembebanan 25 kg 

(Tidak patah) 

Pembebanan 30 kg 

𝐾 =
1218.169805 𝑁

0.00165 𝑚√0.019/2 𝑚

{
 
 

 
 
√(
𝟐𝟐
𝟕
)𝟎. 𝟎𝟎𝟗 𝒎

0.019 𝑚

√1 −
0.009 𝑚
0.0095 𝑚

[1,122 − 0,561
0.009 𝑚

0.0095 𝑚
− 0,205 (

0.009 𝑚

0.0095 𝑚
)
2

+ 0,471 (
0.009 𝑚

0.0095 𝑚
)
3

+ 0,19 (
0.009 𝑚

0.0095 𝑚
)
4

]

}
 
 

 
 

 

𝐾 =
1218.169805 𝑁

0.00165√0.019/2 √𝑚
3

{
 
 

 
 
√(
𝟐𝟐
𝟕
)𝟎. 𝟎𝟎𝟗

0.019

√1 −
0.009
0.0095

[1,122 − 0,561
0.009

0.0095
− 0,205 (

0.009

0.0095
)
2

+ 0,471 (
0.009

0.0095
)
3

+ 0,19 (
0.009

0.0095
)
4

]

}
 
 

 
 

 

𝐾 = 18512424.83 
𝑁

√𝑚
3

 

𝐾 = 18.51242483 𝑀𝑃𝑎√𝑚 

Pembebanan 35 kg 

𝐾 =
1414.302805 𝑁

0.0017 𝑚√0.0185/2 𝑚

{
 
 

 
 
√(
𝟐𝟐
𝟕
)𝟎. 𝟎𝟎𝟖 𝒎

0.0185 𝑚

√1 −
0.008 𝑚
0.00925 𝑚

[1,122 − 0,561
0.008 𝑚

0.00925 𝑚
− 0,205 (

0.008 𝑚

0.00925 𝑚
)
2

+ 0,471 (
0.008 𝑚

0.00925 𝑚
)
3

+ 0,19 (
0.008 𝑚

0.00925 𝑚
)
4

]

}
 
 

 
 

 

𝐾 =
1414.302805 𝑁

0.0017√0.0185/2 √𝑚
3

{
 
 

 
 
√(
𝟐𝟐
𝟕
)𝟎. 𝟎𝟎𝟖

0.0185

√1 −
0.008
0.00925

[1,122 − 0,561
0.008

0.00925
− 0,205 (

0.008

0.00925
)
2

+ 0,471 (
0.008

0.00925
)
3

+ 0,19 (
0.008

0.00925
)
4

]

}
 
 

 
 

 

𝐾 = 21140917.89 
𝑁

√𝑚
3

 

𝐾 = 21.14091789 𝑀𝑃𝑎√𝑚 

Pembebanan 40 kg 

𝐾 =
1610.435805 𝑁

0.00175 𝑚√0.018/2 𝑚

{
 
 

 
 
√(
𝟐𝟐
𝟕
)𝟎. 𝟎𝟎𝟖 𝒎

0.018 𝑚

√1 −
0.008 𝑚
0.009 𝑚

[1,122 − 0,561
0.008 𝑚

0.009 𝑚
− 0,205 (

0.008 𝑚

0.009 𝑚
)
2

+ 0,471 (
0.008 𝑚

0.009 𝑚
)
3

+ 0,19 (
0.008 𝑚

0.009 𝑚
)
4

]

}
 
 

 
 

 

𝐾 =
1610.435805 𝑁

0.00175√0.018/2 √𝑚
3

{
 
 

 
 
√(
𝟐𝟐
𝟕
)𝟎. 𝟎𝟎𝟖

0.018

√1 −
0.008
0.009

[1,122 − 0,561
0.008

0.009
− 0,205 (

0.008

0.009
)
2

+ 0,471 (
0.008

0.009
)
3

+ 0,19 (
0.008

0.009
)
4

]

}
 
 

 
 

 

𝐾 = 23707477.05 
𝑁

√𝑚
3

 

𝐾 = 23.70747705 𝑀𝑃𝑎√𝑚 

Pembebanan 45 kg 

𝐾 =
1806.568805 𝑁

0.00175 𝑚√0.017/2 𝑚

{
 
 

 
 
√(
𝟐𝟐
𝟕
)𝟎. 𝟎𝟎𝟖 𝒎

0.017 𝑚

√1 −
0.008 𝑚
0.0085 𝑚

[1,122 − 0,561
0.008 𝑚

0.0085 𝑚
− 0,205 (

0.008 𝑚

0.0085 𝑚
)
2

+ 0,471 (
0.008 𝑚

0.0085 𝑚
)
3

+ 0,19 (
0.008 𝑚

0.0085 𝑚
)
4

]

}
 
 

 
 

 



 

𝐾 =
1806.568805 𝑁

0.00175√0.017/2 √𝑚
3

{
 
 

 
 
√(
𝟐𝟐
𝟕
)𝟎. 𝟎𝟎𝟖

0.017

√1 −
0.008
0.0085

[1,122 − 0,561
0.008

0.0085
− 0,205 (

0.008

0.0085
)
2

+ 0,471 (
0.008

0.0085
)
3

+ 0,19 (
0.008

0.0085
)
4

]

}
 
 

 
 

 

𝐾 = 27365804.48 
𝑁

√𝑚
3

 

𝐾 = 27.36580448 𝑀𝑃𝑎√𝑚 

Pembebanan 50 kg 

𝐾 =
2002.70185 𝑁

0.0018 𝑚√0.017 𝑚

{
 
 

 
 
√(
𝟐𝟐
𝟕
)𝟎. 𝟎𝟎𝟖 𝒎

0.017 𝑚

√1 −
0.008 𝑚
0.0085 𝑚

[1,122 − 0,561
0.008 𝑚

0.0085 𝑚
− 0,205 (

0.008 𝑚

0.0085 𝑚
)
2

+ 0,471 (
0.008 𝑚

0.0085 𝑚
)
3

+ 0,19 (
0.008 𝑚

0.0085 𝑚
)
4

]

}
 
 

 
 

 

𝐾 =
2002.70185 𝑁

0.0018√0.017/2 √𝑚
3

{
 
 

 
 
√(
𝟐𝟐
𝟕
)𝟎. 𝟎𝟎𝟖

0.017

√1 −
0.008
0.0085

[1,122 − 0,561
0.008

0.0085
− 0,205 (

0.008

0.0085
)
2

+ 0,471 (
0.008

0.0085
)
3

+ 0,19 (
0.008

0.0085
)
4

]

}
 
 

 
 

 

𝐾 = 29494126.99 
𝑁

√𝑚
3

 

𝐾 = 29.49412699 𝑀𝑃𝑎√𝑚 

 

(Spesimen WA) 

Pembebanan 20 kg 

𝐾 =
825.9038047 𝑁

0.0016 𝑚√0.0165/2 𝑚

{
 
 

 
 
√(
𝟐𝟐
𝟕
)𝟎. 𝟎𝟎𝟕 𝒎

0.0165 𝑚

√1 −
0.007 𝑚
0.00825 𝑚

[1,122 − 0,561
0.007 𝑚

0.00825 𝑚
− 0,205 (

0.007 𝑚

0.00825 𝑚
)
2

+ 0,471 (
0.007 𝑚

0.00825 𝑚
)
3

+ 0,19 (
0.007 𝑚

0.00825 𝑚
)
4

]

}
 
 

 
 

 

𝐾 =
825.9038047 𝑁

0.0016√0.0165/2 √𝑚
3

{
 
 

 
 
√(
𝟐𝟐
𝟕
)𝟎. 𝟎𝟎𝟕

0.0165

√1 −
0.007
0.00825

[1,122 − 0,561
0.007

0.00825
− 0,205 (

0.007

0.00825
)
2

+ 0,471 (
0.007

0.00825
)
3

+ 0,19 (
0.007

0.00825
)
4

]

}
 
 

 
 

 

𝐾 = 13889407.97 
𝑁

√𝑚
3

 

𝐾 = 13.88940797 𝑀𝑃𝑎√𝑚 

Pembebanan 25 kg 

𝐾 =
1022.036805 𝑁

0.0016 𝑚√0.0165/2 𝑚

{
 
 

 
 
√(
𝟐𝟐
𝟕
)𝟎. 𝟎𝟎𝟕 𝒎

0.0165 𝑚

√1 −
0.007 𝑚
0.00825 𝑚

[1,122 − 0,561
0.007 𝑚

0.00825 𝑚
− 0,205 (

0.007 𝑚

0.00825 𝑚
)
2

+ 0,471 (
0.007 𝑚

0.00825 𝑚
)
3

+ 0,19 (
0.007 𝑚

0.00825 𝑚
)
4

]

}
 
 

 
 

 

𝐾 =
1022.036805 𝑁

0.0016√0.0165/2 √𝑚
3

{
 
 

 
 
√(
𝟐𝟐
𝟕
)𝟎. 𝟎𝟎𝟕

0.0165

√1 −
0.007
0.00825

[1,122 − 0,561
0.007

0.00825
− 0,205 (

0.007

0.00825
)
2

+ 0,471 (
0.007

0.00825
)
3

+ 0,19 (
0.007

0.00825
)
4

]

}
 
 

 
 

 

𝐾 = 17187820.25 
𝑁

√𝑚
3

 

𝐾 = 17.18782025 𝑀𝑃𝑎√𝑚 

 

 

 



 

Pembebanan 30 kg 

𝐾 =
1218.169805 𝑁

0.0016 𝑚√0.0155/2 𝑚

{
 
 

 
 
√(
𝟐𝟐
𝟕
)𝟎. 𝟎𝟎𝟕 𝒎

0.0155 𝑚

√1 −
0.007 𝑚
0.00775 𝑚

[1,122 − 0,561
0.007 𝑚

0.00775 𝑚
− 0,205 (

0.007 𝑚

0.00775 𝑚
)
2

+ 0,471 (
0.007 𝑚

0.00775 𝑚
)
3

+ 0,19 (
0.007 𝑚

0.00775 𝑚
)
4

]

}
 
 

 
 

 

𝐾 =
1218.169805 𝑁

0.0016√0.0155/2 √𝑚
3

{
 
 

 
 
√(
𝟐𝟐
𝟕
)𝟎. 𝟎𝟎𝟕

0.0155

√1 −
0.007
0.00775

[1,122 − 0,561
0.007

0.00775
− 0,205 (

0.007

0.00775
)
2

+ 0,471 (
0.007

0.00775
)
3

+ 0,19 (
0.007

0.00775
)
4

]

}
 
 

 
 

 

𝐾 = 2113675.05 
𝑁

√𝑚
3

 

𝐾 = 21.1367505 𝑀𝑃𝑎√𝑚 

Pembebanan 35 kg 

𝐾 =
1414.302805 𝑁

0.0016 𝑚√0.015/2 𝑚

{
 
 

 
 
√(
𝟐𝟐
𝟕
)𝟎. 𝟎𝟎𝟕 𝒎

0.015 𝑚

√1 −
0.007 𝑚
0.0075 𝑚

[1,122 − 0,561
0.007 𝑚

0.0075 𝑚
− 0,205 (

0.007 𝑚

0.0075 𝑚
)
2

+ 0,471 (
0.007 𝑚

0.0075 𝑚
)
3

+ 0,19 (
0.007 𝑚

0.0075 𝑚
)
4

]

}
 
 

 
 

 

𝐾 =
1414.302805 𝑁

0.0016√0.015/2 √𝑚
3

{
 
 

 
 
√(
𝟐𝟐
𝟕
)𝟎. 𝟎𝟎𝟕

0.015

√1 −
0.007
0.0075

[1,122 − 0,561
0.007

0.0075
− 0,205 (

0.007

0.0075
)
2

+ 0,471 (
0.007

0.0075
)
3

+ 0,19 (
0.007

0.0075
)
4

]

}
 
 

 
 

 

𝐾 = 24945545.93 
𝑁

√𝑚
3

 

𝐾 = 24.94554593 𝑀𝑃𝑎√𝑚 

Pembebanan 40 kg 

𝐾 =
1610.435805 𝑁

0.0017 𝑚√0.014/2 𝑚

{
 
 

 
 
√(
𝟐𝟐
𝟕
)𝟎. 𝟎𝟎𝟔 𝒎

0.014 𝑚

√1 −
0.006 𝑚
0.007 𝑚

[1,122 − 0,561
0.006 𝑚

0.007 𝑚
− 0,205 (

0.006 𝑚

0.007 𝑚
)
2

+ 0,471 (
0.006 𝑚

0.007 𝑚
)
3

+ 0,19 (
0.006 𝑚

0.007 𝑚
)
4

]

}
 
 

 
 

 

𝐾 =
1610.435805 𝑁

0.0017√0.014/2 √𝑚
3

{
 
 

 
 
√(
𝟐𝟐
𝟕
)𝟎. 𝟎𝟎𝟔

0.014

√1 −
0.006
0.007

[1,122 − 0,561
0.006

0.007
− 0,205 (

0.006

0.007
)
2

+ 0,471 (
0.006

0.007
)
3

+ 0,19 (
0.006

0.007
)
4

]

}
 
 

 
 

 

𝐾 = 27672391.98 
𝑁

√𝑚
3

 

𝐾 = 27.67239198 𝑀𝑃𝑎√𝑚 

Pembebanan 45 kg 

𝐾 =
1806.568805 𝑁

0.0017 𝑚√0.014/2 𝑚

{
 
 

 
 
√(
𝟐𝟐
𝟕
)𝟎. 𝟎𝟎𝟔 𝒎

0.014 𝑚

√1 −
0.006 𝑚
0.007 𝑚

[1,122 − 0,561
0.006 𝑚

0.007 𝑚
− 0,205 (

0.006 𝑚

0.007 𝑚
)
2

+ 0,471 (
0.006 𝑚

0.007 𝑚
)
3

+ 0,19 (
0.006 𝑚

0.007 𝑚
)
4

]

}
 
 

 
 

 

𝐾 =
1806.568805 𝑁

0.0017√0.014/2 √𝑚
3

{
 
 

 
 
√(
𝟐𝟐
𝟕
)𝟎. 𝟎𝟎𝟔

0.014

√1 −
0.006
0.007

[1,122 − 0,561
0.006

0.007
− 0,205 (

0.006

0.007
)
2

+ 0,471 (
0.006

0.007
)
3

+ 0,19 (
0.006

0.007
)
4

]

}
 
 

 
 

 

𝐾 = 31042578.63 
𝑁

√𝑚
3

 

𝐾 = 31.04257863 𝑀𝑃𝑎√𝑚 

 



 

Pembebanan 50 kg 

𝐾 =
2002.70185 𝑁

0.0017 𝑚√0.0135/2 𝑚

{
 
 

 
 
√(
𝟐𝟐
𝟕
)𝟎. 𝟎𝟎𝟔 𝒎

0.0135 𝑚

√1 −
0.006 𝑚
0.00675 𝑚

[1,122 − 0,561
0.006 𝑚

0.00675 𝑚
− 0,205 (

0.006 𝑚

0.00675 𝑚
)
2

+ 0,471 (
0.006 𝑚

0.00675 𝑚
)
3

+ 0,19 (
0.006 𝑚

0.00675 𝑚
)
4

]

}
 
 

 
 

 

𝐾 =
2002.70185 𝑁

0.0017√0.0135/2 √𝑚
3

{
 
 

 
 
√(
𝟐𝟐
𝟕
)𝟎. 𝟎𝟎𝟔

0.0135

√1 −
0.006
0.00675

[1,122 − 0,561
0.006

0.00675
− 0,205 (

0.006

0.00675
)
2

+ 0,471 (
0.006

0.00675
)
3

+ 0,19 (
0.006

0.00675
)
4

]

}
 
 

 
 

 

𝐾 = 35044244.85 
𝑁

√𝑚
3

 

𝐾 = 35044244.85 𝑀𝑃𝑎√𝑚 

  

(Spesimen SR) 

Pembebanan 20 kg 

(Tidak patah) 

Pembebanan 25 kg 

𝐾 =
1022.036805 𝑁

0.0016 𝑚√0.017/2 𝑚

{
 
 

 
 
√(
𝟐𝟐
𝟕
)𝟎. 𝟎𝟎𝟖 𝒎

0.017 𝑚

√1 −
0.008 𝑚
0.0085 𝑚

[1,122 − 0,561
0.008 𝑚

0.0085 𝑚
− 0,205 (

0.008 𝑚

0.0085 𝑚
)
2

+ 0,471 (
0.008 𝑚

0.0085 𝑚
)
3

+ 0,19 (
0.008 𝑚

0.0085 𝑚
)
4

]

}
 
 

 
 

 

𝐾 =
1022.036805 𝑁

0.0016√0.017/2 √𝑚
3

{
 
 

 
 
√(
𝟐𝟐
𝟕
)𝟎. 𝟎𝟎𝟖

0.017

√1 −
0.008
0.0085

[1,122 − 0,561
0.008

0.0085
− 0,205 (

0.008

0.0085
)
2

+ 0,471 (
0.008

0.0085
)
3

+ 0,19 (
0.008

0.0085
)
4

]

}
 
 

 
 

 

𝐾 = 1693317.18 
𝑁

√𝑚
3

 

𝐾 = 16.9331718 𝑀𝑃𝑎√𝑚 

Pembebanan 30 kg 

𝐾 =
1218.169805 𝑁

0.00165 𝑚√0.0155/2 𝑚

{
 
 

 
 
√(
𝟐𝟐
𝟕
)𝟎. 𝟎𝟎𝟕 𝒎

0.0155 𝑚

√1 −
0.007 𝑚
0.00775 𝑚

[1,122 − 0,561
0.007 𝑚

0.00775 𝑚
− 0,205 (

0.007 𝑚

0.00775 𝑚
)
2

+ 0,471 (
0.007 𝑚

0.00775 𝑚
)
3

+ 0,19 (
0.007 𝑚

0.00775 𝑚
)
4

]

}
 
 

 
 

 

𝐾 =
1218.169805 𝑁

0.00165√0.0155/2 √𝑚
3

{
 
 

 
 
√(
𝟐𝟐
𝟕
)𝟎. 𝟎𝟎𝟕

0.0155

√1 −
0.007
0.00775

[1,122 − 0,561
0.007

0.00775
− 0,205 (

0.007

0.00775
)
2

+ 0,471 (
0.007

0.00775
)
3

+ 0,19 (
0.007

0.00775
)
4

]

}
 
 

 
 

 

𝐾 = 20496242.91 
𝑁

√𝑚
3

 

𝐾 = 20.49624291 𝑀𝑃𝑎√𝑚 

Pembebanan 35 kg 

𝐾 =
1414.302805 𝑁

0.00165 𝑚√0.0155/2 𝑚

{
 
 

 
 
√(
𝟐𝟐
𝟕
)𝟎. 𝟎𝟎𝟕 𝒎

0.0155 𝑚

√1 −
0.007 𝑚
0.00775 𝑚

[1,122 − 0,561
0.007 𝑚

0.00775 𝑚
− 0,205 (

0.007 𝑚

0.00775 𝑚
)
2

+ 0,471 (
0.007 𝑚

0.00775 𝑚
)
3

+ 0,19 (
0.007 𝑚

0.00775 𝑚
)
4

]

}
 
 

 
 

 



 

𝐾 =
1414.302805 𝑁

0.00165√0.0155/2 √𝑚
3

{
 
 

 
 
√(
𝟐𝟐
𝟕
)𝟎. 𝟎𝟎𝟕

0.0155

√1 −
0.007
0.00775

[1,122 − 0,561
0.007

0.00775
− 0,205 (

0.007

0.00775
)
2

+ 0,471 (
0.007

0.00775
)
3

+ 0,19 (
0.007

0.00775
)
4

]

}
 
 

 
 

 

𝐾 = 23796266.92 
𝑁

√𝑚
3

 

𝐾 = 23.79626692 𝑀𝑃𝑎√𝑚 

Pembebanan 40 kg 

𝐾 =
1610.435805 𝑁

0.001725 𝑚√0.0145/2 𝑚

{
 
 

 
 
√(
𝟐𝟐
𝟕
)𝟎. 𝟎𝟎𝟕 𝒎

0.0145 𝑚

√1 −
0.007 𝑚
0.00725 𝑚

[1,122 − 0,561
0.007 𝑚

0.00725 𝑚
− 0,205 (

0.007 𝑚

0.00725 𝑚
)
2

+ 0,471 (
0.007 𝑚

0.00725 𝑚
)
3

+ 0,19 (
0.007 𝑚

0.00725 𝑚
)
4

]

}
 
 

 
 

 

𝐾 =
1610.435805 𝑁

0.001725√0.0145/2 √𝑚
3

{
 
 

 
 
√(
𝟐𝟐
𝟕
)𝟎. 𝟎𝟎𝟕

0.0145

√1 −
0.007
0.00725

[1,122 − 0,561
0.007

0.00725
− 0,205 (

0.007

0.00725
)
2

+ 0,471 (
0.007

0.00725
)
3

+ 0,19 (
0.007

0.00725
)
4

]

}
 
 

 
 

 

𝐾 = 26797022.42 
𝑁

√𝑚
3

 

𝐾 = 26.79702242 𝑀𝑃𝑎√𝑚 

Pembebanan 45 kg 

𝐾 =
1806.568805 𝑁

0.00175 𝑚√0.0145/2 𝑚

{
 
 

 
 
√(
𝟐𝟐
𝟕
)𝟎. 𝟎𝟎𝟕 𝒎

0.0145 𝑚

√1 −
0.007 𝑚
0.00725 𝑚

[1,122 − 0,561
0.007 𝑚

0.00725 𝑚
− 0,205 (

0.007 𝑚

0.00725 𝑚
)
2

+ 0,471 (
0.007 𝑚

0.00725 𝑚
)
3

+ 0,19 (
0.007 𝑚

0.00725 𝑚
)
4

]

}
 
 

 
 

 

𝐾 =
1806.568805 𝑁

0.00175√0.0145/2 √𝑚
3

{
 
 

 
 
√(
𝟐𝟐
𝟕
)𝟎. 𝟎𝟎𝟕

0.0145

√1 −
0.007
0.00725

[1,122 − 0,561
0.007

0.00725
− 0,205 (

0.007

0.00725
)
2

+ 0,471 (
0.007

0.00725
)
3

+ 0,19 (
0.007

0.00725
)
4

]

}
 
 

 
 

 

𝐾 = 29631161.76 
𝑁

√𝑚
3

 

𝐾 = 29.63116176 𝑀𝑃𝑎√𝑚 

Pembebanan 50 kg 

𝐾 =
2002.70185 𝑁

0.00175 𝑚√0.014/2 𝑚

{
 
 

 
 
√(
𝟐𝟐
𝟕
)𝟎. 𝟎𝟎𝟔 𝒎

0.014 𝑚

√1 −
0.006 𝑚
0.007 𝑚

[1,122 − 0,561
0.006 𝑚

0.007 𝑚
− 0,205 (

0.006 𝑚

0.007 𝑚
)
2

+ 0,471 (
0.006 𝑚

0.007 𝑚
)
3

+ 0,19 (
0.006 𝑚

0.007 𝑚
)
4

]

}
 
 

 
 

 

𝐾 =
2002.70185 𝑁

0.00175√0.014/2 √𝑚
3

{
 
 

 
 
√(
𝟐𝟐
𝟕
)𝟎. 𝟎𝟎𝟔

0.014

√1 −
0.006
0.007

[1,122 − 0,561
0.006

0.007
− 0,205 (

0.006

0.007
)
2

+ 0,471 (
0.006

0.007
)
3

+ 0,19 (
0.006

0.007
)
4

]

}
 
 

 
 

 

𝐾 = 33429543.42 
𝑁

√𝑚
3

 

𝐾 = 33.42954342 𝑀𝑃𝑎√𝑚 

 

 

 

 

 



 

Lampiran 6. Perhitungan Nilai Gaya pada Setiap Variasi Pembebanan 

 

(Spesimen A) 

Pembebanan 20 kg 

(Tidak patah) 

Pembebanan 25 kg 

(Tidak patah) 

Pembebanan 30 kg 

(294.1995 𝑁)(0.4 𝑚)+ (22.0649625)(0.2 𝑚) − (5.516240625)(0.05 𝑚) − (𝐹𝑎𝑝)(0.1 𝑚) = 0 

(𝐹𝑎𝑝)(0.1 𝑚) = (294.1995 𝑁)(0.4 𝑚) + (22.0649625)(0.2 𝑚) − (5.516240625)(0.05 𝑚) 

𝐹𝑎𝑝 =
(294.1995 𝑁)(0.4 𝑚) + (22.0649625 𝑁)(0.2 𝑚) − (5.516240625 𝑁)(0.05 𝑚)

0.1 𝑚
 

𝐹𝑎𝑝 = 1218.169805 𝑁 

Pembebanan 35 kg 

(343.23275 𝑁)(0.4 𝑚) + (22.0649625)(0.2 𝑚) − (5.516240625)(0.05 𝑚) − (𝐹𝑎𝑝)(0.1 𝑚) = 0 

(𝐹𝑎𝑝)(0.1 𝑚) = (343.23275 𝑁)(0.4 𝑚) + (22.0649625)(0.2 𝑚) − (5.516240625)(0.05 𝑚) 

𝐹𝑎𝑝 =
(343.23275 𝑁)(0.4 𝑚)+ (22.0649625 𝑁)(0.2 𝑚) − (5.516240625 𝑁)(0.05 𝑚)

0.1 𝑚
 

𝐹𝑎𝑝 = 1414.302805 𝑁 

Pembebanan 40 kg 

(392.266 𝑁)(0.4 𝑚) + (22.0649625)(0.2 𝑚) − (5.516240625)(0.05 𝑚) − (𝐹𝑎𝑝)(0.1 𝑚) = 0 

(𝐹𝑎𝑝)(0.1 𝑚) = (392.266 𝑁)(0.4 𝑚) + (22.0649625)(0.2 𝑚) − (5.516240625)(0.05 𝑚) 

𝐹𝑎𝑝 =
(392.266 𝑁)(0.4 𝑚) + (22.0649625 𝑁)(0.2 𝑚) − (5.516240625 𝑁)(0.05 𝑚)

0.1 𝑚
 

𝐹𝑎𝑝 = 1610.435805 𝑁 

Pembebanan 45 kg 

(441.29925 𝑁)(0.4 𝑚) + (22.0649625)(0.2 𝑚) − (5.516240625)(0.05 𝑚) − (𝐹𝑎𝑝)(0.1 𝑚) = 0 

(𝐹𝑎𝑝)(0.1 𝑚) = (441.29925 𝑁)(0.4 𝑚) + (22.0649625)(0.2 𝑚) − (5.516240625)(0.05 𝑚) 

𝐹𝑎𝑝 =
(441.29925 𝑁)(0.4 𝑚)+ (22.0649625 𝑁)(0.2 𝑚) − (5.516240625 𝑁)(0.05 𝑚)

0.1 𝑚
 



 

𝐹𝑎𝑝 = 1806.568805 𝑁 

Pembebanan 50 kg 

(490.3325 𝑁)(0.4 𝑚)+ (22.0649625)(0.2 𝑚) − (5.516240625)(0.05 𝑚) − (𝐹𝑎𝑝)(0.1 𝑚) = 0 

(𝐹𝑎𝑝)(0.1 𝑚) = (490.3325 𝑁)(0.4 𝑚) + (22.0649625)(0.2 𝑚) − (5.516240625)(0.05 𝑚) 

𝐹𝑎𝑝 =
(490.3325 𝑁)(0.4 𝑚) + (22.0649625 𝑁)(0.2 𝑚) − (5.516240625 𝑁)(0.05 𝑚)

0.1 𝑚
 

𝐹𝑎𝑝 = 2002.701805 𝑁 

 

(Spesimen WA) 

Pembebanan 20 kg 

(196.133 𝑁)(0.4 𝑚) + (22.0649625)(0.2 𝑚) − (5.516240625)(0.05 𝑚) − (𝐹𝑎𝑝)(0.1 𝑚) = 0 

(𝐹𝑎𝑝)(0.1 𝑚) = (196.133 𝑁)(0.4 𝑚) + (22.0649625)(0.2 𝑚) − (5.516240625)(0.05 𝑚) 

𝐹𝑎𝑝 =
(196.133 𝑁)(0.4 𝑚) + (22.0649625 𝑁)(0.2 𝑚) − (5.516240625 𝑁)(0.05 𝑚)

0.1 𝑚
 

𝐹𝑎𝑝 = 825.9038047 𝑁 

Pembebanan 25 kg 

(245.16625 𝑁)(0.4 𝑚) + (22.0649625)(0.2 𝑚) − (5.516240625)(0.05 𝑚) − (𝐹𝑎𝑝)(0.1 𝑚) = 0 

(𝐹𝑎𝑝)(0.1 𝑚) = (245.16625 𝑁)(0.4 𝑚) + (22.0649625)(0.2 𝑚) − (5.516240625)(0.05 𝑚) 

𝐹𝑎𝑝 =
(245.16625 𝑁)(0.4 𝑚)+ (22.0649625 𝑁)(0.2 𝑚) − (5.516240625 𝑁)(0.05 𝑚)

0.1 𝑚
 

𝐹𝑎𝑝 = 1022.036805 𝑁 

Pembebanan 30 kg 

(Perhitungan sama dengan perhitungan nilai tegangan spesimen A pembebanan 30 kg) 

Pembebanan 35 kg 

(Perhitungan sama dengan perhitungan nilai tegangan spesimen A pembebanan 35 kg) 

Pembebanan 40 kg 

(Perhitungan sama dengan perhitungan nilai tegangan spesimen A pembebanan 40 kg) 

Pembebanan 45 kg 

(Perhitungan sama dengan perhitungan nilai tegangan spesimen A pembebanan 45 kg) 

Pembebanan 50 kg 

(Perhitungan sama dengan perhitungan nilai tegangan spesimen A pembebanan 50 kg) 

 

(Spesimen SR) 

Pembebanan 20 kg 

(Tidak patah) 

Pembebanan 25 kg 

(Perhitungan sama dengan perhitungan nilai tegangan spesimen WA pembebanan 25 kg) 



 

Pembebanan 30 kg 

(Perhitungan sama dengan perhitungan nilai tegangan spesimen A pembebanan 30 kg) 

Pembebanan 35 kg 

(Perhitungan sama dengan perhitungan nilai tegangan spesimen A pembebanan 35 kg) 

Pembebanan 40 kg 

(Perhitungan sama dengan perhitungan nilai tegangan spesimen A pembebanan 40 kg) 

Pembebanan 45 kg 

(Perhitungan sama dengan perhitungan nilai tegangan spesimen A pembebanan 45 kg) 

Pembebanan 50 kg 

(Perhitungan sama dengan perhitungan nilai tegangan spesimen A pembebanan 50 kg) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Lampiran 7. Perhitungan Laju Korosi pada Setiap Variasi Pembebanan

(Spesimen A) 

Pembebanan 20 kg 

(Tidak patah) 

Pembebanan 25 kg 

(Tidak patah) 

Pembebanan 30 kg 

𝐶𝑅 =
(0.45)(8.76) (104)

(2700)(0.8)(188)
 𝑚𝑚 𝑦𝑒𝑎𝑟⁄  

𝐶𝑅 =
39420

406080
 𝑚𝑚 𝑦𝑒𝑎𝑟⁄  

𝐶𝑅 = 0.097 𝑚𝑚𝑝𝑦 

Pembebanan 35 kg 

𝐶𝑅 =
(0.15)(8.76) (104)

(2700)(0.8)(59)
 𝑚𝑚 𝑦𝑒𝑎𝑟⁄  

𝐶𝑅 =
13140

127440
 𝑚𝑚 𝑦𝑒𝑎𝑟⁄  

𝐶𝑅 = 0.1 𝑚𝑚𝑝𝑦 

Pembebanan 40 kg 

𝐶𝑅 =
(0.06)(8.76) (104)

(2700)(0.8)(25.7)
 𝑚𝑚 𝑦𝑒𝑎𝑟⁄  

𝐶𝑅 =
5256

55620
 𝑚𝑚 𝑦𝑒𝑎𝑟⁄  

𝐶𝑅 = 0.101 𝑚𝑚𝑝𝑦 

Pembebanan 45 kg 

𝐶𝑅 =
(0.03)(8.76) (104)

(2700)(0.8)(12.8)
 𝑚𝑚 𝑦𝑒𝑎𝑟⁄  

𝐶𝑅 =
2628

27648
 𝑚𝑚 𝑦𝑒𝑎𝑟⁄  

𝐶𝑅 = 0.105 𝑚𝑚𝑝𝑦 

Pembebanan 50 kg 

𝐶𝑅 =
(0.02)(8.76) (104)

(2700)(0.8)(7)
 𝑚𝑚 𝑦𝑒𝑎𝑟⁄  

𝐶𝑅 =
1752

15120
 𝑚𝑚 𝑦𝑒𝑎𝑟⁄  

𝐶𝑅 = 0.11 𝑚𝑚𝑝𝑦 

 

 

 

 

 

 

 

(Spesimen WA) 

Pembebanan 20 kg 

𝐶𝑅 =
(0.55)(8.76) (104)

(2700)(0.8)(250)
 𝑚𝑚 𝑦𝑒𝑎𝑟⁄  

𝐶𝑅 =
48180

540000
 𝑚𝑚 𝑦𝑒𝑎𝑟⁄  

𝐶𝑅 = 0.089 𝑚𝑚𝑝𝑦 

Pembebanan 25 kg 

𝐶𝑅 =
(0.14)(8.76) (104)

(2700)(0.8)(57)
 𝑚𝑚 𝑦𝑒𝑎𝑟⁄  

𝐶𝑅 =
12264

123120
 𝑚𝑚 𝑦𝑒𝑎𝑟⁄  

𝐶𝑅 = 0.1 𝑚𝑚𝑝𝑦 

Pembebanan 30 kg 

𝐶𝑅 =
(0.04)(8.76) (104)

(2700)(0.8)(15.9)
 𝑚𝑚 𝑦𝑒𝑎𝑟⁄  

𝐶𝑅 =
3504

34344
 𝑚𝑚 𝑦𝑒𝑎𝑟⁄  

𝐶𝑅 = 0.102 𝑚𝑚𝑝𝑦 

Pembebanan 35 kg 

𝐶𝑅

=
(0.011)(8.76) (104)

(2700)(0.8)(3.92)
 𝑚𝑚 𝑦𝑒𝑎𝑟⁄  

𝐶𝑅 =
963.6

8467.2
 𝑚𝑚 𝑦𝑒𝑎𝑟⁄  

𝐶𝑅 = 0.114 𝑚𝑚𝑝𝑦 

Pembebanan 40 kg 

𝐶𝑅 =
(0.24)(8.76) (106)

(2700)(0.8)(0.8)
 𝑚𝑚 𝑦𝑒𝑎𝑟⁄  

𝐶𝑅 =
210.24

1728
 𝑚𝑚 𝑦𝑒𝑎𝑟⁄  

𝐶𝑅 = 0.122 𝑚𝑚𝑝𝑦 

Pembebanan 45 kg 

(Terjadi patah spontan) 

Pembebanan 50 kg 

(Terjadi patah spontan) 

 

 

 

 

 

 

(Spesimen SR) 

Pembebanan 20 kg 

(Tidak patah) 

Pembebanan 25 kg 

𝐶𝑅 =
(0.57)(8.76) (104)

(2700)(0.8)(250)
 𝑚𝑚 𝑦𝑒𝑎𝑟⁄  

𝐶𝑅 =
49932

540000
 𝑚𝑚 𝑦𝑒𝑎𝑟⁄  

𝐶𝑅 = 0.092 𝑚𝑚𝑝𝑦 

Pembebanan 30 kg 

𝐶𝑅 =
(0.12)(8.76) (104)

(2700)(0.8)(49.6)
 𝑚𝑚 𝑦𝑒𝑎𝑟⁄  

𝐶𝑅 =
10687.2

107136
 𝑚𝑚 𝑦𝑒𝑎𝑟⁄  

𝐶𝑅 = 0.1 𝑚𝑚𝑝𝑦 

Pembebanan 35 kg 

𝐶𝑅 =
(0.04)(8.76) (104)

(2700)(0.8)(13.4)
 𝑚𝑚 𝑦𝑒𝑎𝑟⁄  

𝐶𝑅 =
3127.32

28944
 𝑚𝑚 𝑦𝑒𝑎𝑟⁄  

𝐶𝑅 = 0.108 𝑚𝑚𝑝𝑦 

Pembebanan 40 kg 

𝐶𝑅 =
(0.01)(8.76) (104)

(2700)(0.8)(3.5)
 𝑚𝑚 𝑦𝑒𝑎𝑟⁄  

𝐶𝑅 =
840.96

7560
 𝑚𝑚 𝑦𝑒𝑎𝑟⁄  

𝐶𝑅 = 0.111 𝑚𝑚𝑝𝑦 

Pembebanan 45 kg 

𝐶𝑅 =
(0.24)(8.76) (106)

(2700)(0.8)(0.7)
 𝑚𝑚 𝑦𝑒𝑎𝑟⁄  

𝐶𝑅 =
175.2

1512
 𝑚𝑚 𝑦𝑒𝑎𝑟⁄  

𝐶𝑅 = 0.116 𝑚𝑚𝑝𝑦 

Pembebanan 50 kg 

(Terjadi patah spontan) 

 



 

Lampiran 8. Surat Keterangan Perancangan dan Konstruksi Alat Uji SCC 

 

 

 

 



 

Lampiran 9. Dokumentasi Beberapa Kegiatan Selama Penelitian Berlangsung 

 

 


