
DAFTAR PUSTAKA 

 

Adnin, Muisa. 2018. “Peingaruih Variasi Mangaaneisei Dan Khromiu im Pada Bahan 

Piston Motor A356 Teirhadap Sifat Fisik Dan Struiktuir Mikro”. (Skripsi) 

Teigal: Uiniveirsitas Pancasakti Teigal. 

Boeidijanto, 2019. “Analisis Peimbuiatan Handlei Re im Se ipeida Motor Dari Bahan Piston 

Beikas”. Juirnal Flywhe ie il, Voluimei 2, Nomor 1, Juini 2009. 

Danhardjo, 2013. “Analisis Sifat Meikanik Paduian Al-Si Pada Cast Piston Dan 

Forgeid Piston”. Juirnal Dosein Program Stuidi Teiknik Meisin, Fakuiltas 

Teiknologi Induistri - ISTN Jl. Moh Kahfi II, Jagakarsa, Jakarta 12640 

Dhany Sahdeiini Hari, 2020. “Peingaru ih peinambahan uinsuir magneisiuim (mg) 

teirhadap sifat meikanis pada peingeicoran aluiminiuim A1100 aplikasi handlei 

reim seipeida motor” Juirnal Teiknik Meisin Fakuiltas Teiknik, Uiniveirsitas 

Pancasakti Teigal. 

Dieiteir, 1933:330. Teiori dan Ruimuis Peirhituingan Peinguijian Keikeirasan Brineill, 

Vikeirs, Rockwheieil. 

Fadly A. Kuirniawan Nst, 2016. “Peinyeilidikan Karakteiristik Meikanik Tarik Paduian 

Aluiminiu im Magneisiuim (Al-Mg) Deingan Meitodei Peingeicoran Konveinsional”. 

Juirnal Juiruisan Teiknik Meisin, Seikolah Tinggi Teiknik Harapan, Meidan. 

https://id.m.wikipeidia.org/wiki/Aluiminiu im 

Kuirniawan, F. A., & Isranuiri, I. (2016). Peinyeilidikan Karakteiristik Meikanik Tarik 

Paduian Aluiminiuim Magneisiuim (Al-Mg) Deingan Meitodei Peingeicoran 

Konveinsional. Juirnal Inoteira, 1 (1), 1-4. 

Muigiono, 2013. “Peingaruih Peinambahan Mg Teirhadap Sifat Keikeirasan Dan 

Keikuiatan Impak Seirta Struiktuir Mikro Pada Paduian Al-Si Beirbasis Mateirial 

Piston Beikas” Juirnal Teiknik Meisin Uiniveirsitas Pancasakti, Teigal. 

https://id.m.wikipedia.org/wiki/Aluminium


2 
 

 

Muihammad Abduis Shomad, 2020. ”Peingaruih Peinambahan Uinsuir Magne isiuim pada 

Paduian Aluiminiuim dari Bahan Piston Beikas”. Juirnal Teiknologi Meisin Program 

Vokasi, Uinive irsitas Muihammadiyah Yogyakarta.  

Ruidi Siswanto, 2014. “Analisis Peingaruih Teimpeiratuir Dan Waktui Peileibuiran 

Teirhadap Komposisi Al Dan Mg Meingguinakan Meitodei Peingeicoran Tuiang”. 

Juirnal Teiknik Meisin Uiniveirsitas Trisakti. 

Ruisnoto dan Suisri Mishar, dkk. 2016. “Peingaruih Peinambahan Magneisiuim 

Teirhadap Keikeirasan, Keikuiatan Impak, Dan Struiktuir Mikro Pada Aluimuiniuim 

Paduian (AL-SI) Deingan Meitodei Lost Foam Casting”. Juirnal Ilmiah 

“Meikanik” Teiknik Meisin ITM. Voluimei 2 Nomor 2. Halaman 1. 

Ruisnoto, 2014, “Stuidi Sifat Meikanik Paduian Al-Si Pada Piston Beikas Deingan 

Peinambahan Magneisiuim (Mg)”. Laporan Peineilitian Teiknik Meisin 

Uiniveirsitas Pancasakti Teigal. 

Suirdia T. dan Chijiwa K., 2013. Teiknik Peingeicoran Logam. Ceitakan Keiseipuiluih, 

Balai Puistaka, Jakarta. 

Suirdia T. dan Saito S., 1999. Peingeitahuian Bahan Teiknik. Ceitakan Keieimpat, PT. 

Pradnya Paramitha, Jakarta. 

Tjokorda Gdei Tirta Nindhia, 2010. “Stuidi Struiktuir Mikro Silikon dalam Paduian 

Aluiminiu im-Silikon pada Piston dari Beirbagai Meireik Seipeida Motor’ Juirnal 

Ilmiah Teiknik Meisin Vol. 4 No.1. 

Wijoyo, 2017. “Pe ingaruih Peinambahan 12%Mg Hasil Reimeilting Aluiminiuim Veilg 

Beikas Te irhadap Fluiidity Dan Ke ikeirasan De ingan Variasi Teimpe iratuir Tuiang”. 

Juirnal Teiknik Meisin Uinive irsitas Suirakarta. 

Yuilianti Malik, 2017. Teiknik Peingeicoran. Politeiknik Induistri Logam Morowali, 

Suilaweisi Teingah. https://id.scribd.com/docuimeint/351614932/Teiknik-

Peingeicoran-Fuill-1 (diakseis 21 Deiseimbeir 2019)



3 
 

 

LAMPIRAN 

A. PERHITUNGAN UJI IMPACK 

Perhitungan uji impact charpy 

HI = 
𝐸

𝐴
 

E = G x R (𝑐𝑜𝑠 ᵦ - 𝑐𝑜𝑠 𝛼) 

Keterangan :  

E = Energi yang diserap untuk mematahkan specimen (J)  

G = Berat hammer (N)  

R = Panjang pendulum (m)  

HI = Harga impact per satuan luas (J/mm2)  

A = Luas penampang specimen (mm2)  

𝛼 = Besarnya sudut awal jatuh pendulum (⁰)  

ᵦ = Besar sudut pantul pendulum setelah menabrak specimen (⁰) 

a) Raw Material 

1) Energi impact  

G= 20kg = (196,13 N)  

R= (0,8 m)  

𝛼 = (151º)  

𝛽= (147,50º)  

Ditanya : Nilai impact J/mm2  

E= KV = G.R (cos 𝛽-cos 𝛼)  

 =196,13 x 0,8 (cos (147,50) - cos (151))  
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 = 156,904 x 0,031 

 = 5,0 J  

Nilai impact I = 
𝐸

𝐴
 

= 
5,0

107,6
 

= 0,046 J/mm2 

Jadi nilai impact adalah 0,046 J/mm² 

2) Energi impact  

G= 20kg = (196,13 N)  

R= (0,8 m)  

𝛼 = (151º)  

𝛽= (148,00º)  

Ditanya : Nilai impact J/mm2  

E= KV = G.R (cos 𝛽-cos 𝛼)  

=196,13 x 0,8 (cos (148,00) - cos (151))  

= 156,904 x 0,026 

= 4,3 J  

Nilai impact I = 
𝐸

𝐴
 

= 
4,3

100,9
 

= 0,042 J/mm2 

Jadi nilai impact adalah 0,042 J/mm² 
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3) Energi impact  

G= 20kg = (196,13 N)  

R= (0,8 m)  

𝛼 = (151º)  

𝛽= (147,50º)  

Ditanya : Nilai impact J/mm2  

E= KV = G.R (cos 𝛽-cos 𝛼)  

 =196,13 x 0,8 (cos (147,50) - cos (151))  

 = 156,904 x 0,031 

 = 5,0 J  

Nilai impact I = 
𝐸

𝐴
 

= 
5,0

103,5
 

= 0,048 J/mm2 

Jadi nilai impact adalah 0,048 J/mm² 

 

b) Al + 1,5% Mg 

1) Energi impact  

G= 20kg = (196,13 N)  

R= (0,8 m)  

𝛼 = (151º)  

𝛽= (147,75º)  

Ditanya : Nilai impact J/mm2  
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E= KV = G.R (cos 𝛽-cos 𝛼)  

 =196,13 x 0,8 (cos (147,75) - cos (151))  

 = 156,904 x 0,028 

 = 4,6 J  

Nilai impact I = 
𝐸

𝐴
 

= 
4,6

105,5
 

= 0,044 J/mm2 

Jadi nilai impact adalah 0,044 J/mm² 

2) Energi impact  

G= 20kg = (196,13 N)  

R= (0,8 m)  

𝛼 = (151º)  

𝛽= (148,00º)  

Ditanya : Nilai impact J/mm2  

E= KV = G.R (cos 𝛽-cos 𝛼)  

=196,13 x 0,8 (cos (148,00) - cos (151))  

= 156,904 x 0,026 

= 4,3 J  

Nilai impact I = 
𝐸

𝐴
 

= 
4,3

111,4
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= 0,038 J/mm2 

Jadi nilai impact adalah 0,038 J/mm² 

3) Energi impact  

G= 20kg = (196,13 N)  

R= (0,8 m)  

𝛼 = (151º)  

𝛽= (148,50º)  

Ditanya : Nilai impact J/mm2  

E= KV = G.R (cos 𝛽-cos 𝛼)  

=196,13 x 0,8 (cos (148,50) - cos (151))  

= 156,904 x 0,022 

= 3,5 J  

Nilai impact I = 
𝐸

𝐴
 

= 
3,5

105,0
 

= 0,034 J/mm2 

Jadi nilai impact adalah 0,034 J/mm² 

 

c) Al + 3,5% Mg 

1) Energi impact  

G= 20kg = (196,13 N)  

R= (0,8 m)  

𝛼 = (151º)  
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𝛽= (148,00º)  

Ditanya : Nilai impact J/mm2  

E= KV = G.R (cos 𝛽-cos 𝛼)  

=196,13 x 0,8 (cos (148,00) - cos (151))  

= 156,904 x 0,026 

= 4,3 J  

Nilai impact I = 
𝐸

𝐴
 

= 
4,3

110,8
 

= 0,038 J/mm2 

Jadi nilai impact adalah 0,038 J/mm² 

2) Energi impact  

G= 20kg = (196,13 N)  

R= (0,8 m)  

𝛼 = (151º)  

𝛽= (147,75º)  

Ditanya : Nilai impact J/mm2  

E= KV = G.R (cos 𝛽-cos 𝛼)  

 =196,13 x 0,8 (cos (147,75) - cos (151))  

 = 156,904 x 0,028 

 = 4,6 J  

Nilai impact I = 
𝐸

𝐴
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= 
4,6

105,3
 

= 0,044 J/mm2 

Jadi nilai impact adalah 0,044 J/mm² 

3) Energi impact  

G= 20kg = (196,13 N)  

R= (0,8 m)  

𝛼 = (151º)  

𝛽= (148,25º)  

Ditanya : Nilai impact J/mm2  

E= KV = G.R (cos 𝛽-cos 𝛼)  

 =196,13 x 0,8 (cos (148,25) - cos (151))  

 = 156,904 x 0,024 

 = 3,9 J  

Nilai impact I = 
𝐸

𝐴
 

= 
3,9

104,0
 

= 0,037 J/mm2 

Jadi nilai impact adalah 0,037 J/mm² 

 

d) Al + 5,5% Mg 

1) Energi impact  

G= 20kg = (196,13 N)  
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R= (0,8 m)  

𝛼 = (151º)  

𝛽= (147,75º)  

Ditanya : Nilai impact J/mm2  

E= KV = G.R (cos 𝛽-cos 𝛼)  

 =196,13 x 0,8 (cos (147,75) - cos (151))  

 = 156,904 x 0,028 

 = 4,6 J  

Nilai impact I = 
𝐸

𝐴
 

= 
4,6

102,3
 

= 0,045 J/mm2 

Jadi nilai impact adalah 0,045 J/mm² 

2) Energi impact  

G= 20kg = (196,13 N)  

R= (0,8 m)  

𝛼 = (151º)  

𝛽= (148,00º)  

Ditanya : Nilai impact J/mm2  

E= KV = G.R (cos 𝛽-cos 𝛼)  

=196,13 x 0,8 (cos (148,00) - cos (151))  

= 156,904 x 0,026 

= 4,3 J  



11 
 

 

Nilai impact I = 
𝐸

𝐴
 

= 
4,3

107,1
 

= 0,040 J/mm2 

Jadi nilai impact adalah 0,040 J/mm² 

3) Energi impact  

G= 20kg = (196,13 N)  

R= (0,8 m)  

𝛼 = (151º)  

𝛽= (148,00º)  

Ditanya : Nilai impact J/mm2  

E= KV = G.R (cos 𝛽-cos 𝛼)  

=196,13 x 0,8 (cos (148,00) - cos (151))  

= 156,904 x 0,026 

= 4,3 J  

Nilai impact I = 
𝐸

𝐴
 

= 
4,3

103,5
 

= 0,041 J/mm2 

Jadi nilai impact adalah 0,041 J/mm2 
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B. PERHITUNGAN UJI TARIK 

Perhitungan uji tarik 

Rumus tegangan tarik : 

𝜎 = 
𝐹

𝐴0
 

Rumus regangan tarik : 

ɛ = 
𝑙𝑖  − 𝑙0

𝑙0
 x 100  

 = 
∆𝑙

𝑙0
 x 100 

Keterangan : 

𝜎 = Tegangan tarik (N/mm²) 

F = Beban (N) 

Ao = Luas penampang (mm²) 

ɛ = Regangan 

li = Panjang akhir (mm) 

lo = Panjang awal (mm) 

Δl = Pertambahan panjang (mm) 

 

a) Raw Material 

1) Diketahui : 

F = 9,96 KN = (9960 N) 

Ao = 10,24 x 12,42 = (127,1808 mm2) 
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li = (50,66 mm) 

lo = (50 mm) 

Δl = (0,66 mm) 

Ditanya : 𝜎 = Tegangan Tarik (N/mm2) 

ɛ = Regangan 

𝜎 = 
𝐹

𝐴0
 

= 
9960

127,1808
 

= 78,31 N/mm2 

ɛ = 
𝑙𝑖  − 𝑙0

𝑙0
 x 100  

= 
∆𝑙

𝑙0
 x 100 

ɛ = 
50,66− 50

50
 x 100  

= 
0,66

50
 x 100 

= 1,32 % 

2) Diketahui : 

F = 9,39 KN = (9390 N) 

Ao = 10,36 x 11,68 = (121,0048 mm2) 

li = (50,40 mm) 

lo = (50 mm) 

Δl = (0,40 mm) 
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Ditanya : 𝜎 = Tegangan Tarik (N/mm2) 

ɛ = Regangan 

𝜎 = 
𝐹

𝐴0
 

= 
9390

121,0048
 

= 77,60 N/mm2 

ɛ = 
𝑙𝑖  − 𝑙0

𝑙0
 x 100  

= 
∆𝑙

𝑙0
 x 100 

ɛ = 
50,40− 50

50
 x 100  

= 
0,40

50
 x 100 

= 0,80 % 

3) Diketahui : 

F = 6,51 KN = (6510 N) 

Ao = 10,16 x 12,78 = (129,8448 mm2) 

li = (50,62 mm) 

lo = (50 mm) 

Δl = (0,62 mm) 

Ditanya : 𝜎 = Tegangan Tarik (N/mm2) 

ɛ = Regangan 
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𝜎 = 
𝐹

𝐴0
 

= 
6510

129,8448
 

= 50,14 N/mm2 

ɛ = 
𝑙𝑖  − 𝑙0

𝑙0
 x 100  

= 
∆𝑙

𝑙0
 x 100 

ɛ = 
50,62− 50

50
 x 100  

= 
0,62

50
 x 100 

= 1,24 % 

 

b) Al + 1,5% Mg 

1) Diketahui : 

F = 9,71 KN = (9710 N) 

Ao = 10,26 x 12,78 = (131,1228 mm2) 

li = (50,72 mm) 

lo = (50 mm) 

Δl = (0,72 mm) 

Ditanya : 𝜎 = Tegangan Tarik (N/mm2) 

ɛ = Regangan 
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𝜎 = 
𝐹

𝐴0
 

= 
9710

131,1228
 

= 74,05 N/mm2 

ɛ = 
𝑙𝑖  − 𝑙0

𝑙0
 x 100  

= 
∆𝑙

𝑙0
 x 100 

ɛ = 
50,72− 50

50
 x 100  

= 
0,72

50
 x 100 

= 1,44 % 

2) Diketahui : 

F = 4,11 KN = (4110 N) 

Ao = 10,26 x 13,44 = (137,8944 mm2) 

li = (50,72 mm) 

lo = (50 mm) 

Δl = (0,72 mm) 

Ditanya : 𝜎 = Tegangan Tarik (N/mm2) 

ɛ = Regangan 

𝜎 = 
𝐹

𝐴0
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= 
4110

137,8944
 

= 29,81 N/mm2 

ɛ = 
𝑙𝑖  − 𝑙0

𝑙0
 x 100  

= 
∆𝑙

𝑙0
 x 100 

ɛ = 
50,72− 50

50
 x 100  

= 
0,72

50
 x 100 

= 1,44 % 

3) Diketahui : 

F = 10,80 KN = (10800 N) 

Ao = 10,32 x 13,06 = (134,7792 mm2) 

li = (50,30 mm) 

lo = (50 mm) 

Δl = (0,30 mm) 

Ditanya : 𝜎 = Tegangan Tarik (N/mm2) 

ɛ = Regangan 

𝜎 = 
𝐹

𝐴0
 

= 
10800

134,7792
 

= 80,13 N/mm2 
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ɛ = 
𝑙𝑖  − 𝑙0

𝑙0
 x 100  

= 
∆𝑙

𝑙0
 x 100 

ɛ = 
50,30− 50

50
 x 100  

= 
0,30

50
 x 100 

= 0,60 % 

 

c) Al + 3,5% Mg 

1) Diketahui : 

F = 5,78 KN = (5780 N) 

Ao = 10,48 x 12,90 = (135,192 mm2) 

li = (50,28 mm) 

lo = (50 mm) 

Δl = (0,28 mm) 

Ditanya : 𝜎 = Tegangan Tarik (N/mm2) 

ɛ = Regangan 

𝜎 = 
𝐹

𝐴0
 

= 
5780

135,192
 

= 42,75 N/mm2 
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ɛ = 
𝑙𝑖  − 𝑙0

𝑙0
 x 100  

= 
∆𝑙

𝑙0
 x 100 

ɛ = 
50,28− 50

50
 x 100  

= 
0,28

50
 x 100 

= 0,56 % 

2) Diketahui : 

F = 6,51 KN = (6510 N) 

Ao = 10,26 x 12,40 = (127,224 mm2) 

li = (50,30 mm) 

lo = (50 mm) 

Δl = (0,30 mm) 

Ditanya : 𝜎 = Tegangan Tarik (N/mm2) 

ɛ = Regangan 

𝜎 = 
𝐹

𝐴0
 

= 
6510

127,224
 

= 51,17 N/mm2 

ɛ = 
𝑙𝑖  − 𝑙0

𝑙0
 x 100  
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= 
∆𝑙

𝑙0
 x 100 

ɛ = 
50,30− 50

50
 x 100  

= 
0,30

50
 x 100 

= 0,60 % 

3) Diketahui : 

F = 8,06 KN = (8060 N) 

Ao = 10,30 x 10,08 = (103,824 mm2) 

li = (50,28 mm) 

lo = (50 mm) 

Δl = (0,28 mm) 

Ditanya : 𝜎 = Tegangan Tarik (N/mm2) 

ɛ = Regangan 

𝜎 = 
𝐹

𝐴0
 

= 
8060

103,824
 

= 77,63 N/mm2 

ɛ = 
𝑙𝑖  − 𝑙0

𝑙0
 x 100  

= 
∆𝑙

𝑙0
 x 100 
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ɛ = 
50,28− 50

50
 x 100  

= 
0,28

50
 x 100 

= 0,56 % 

 

d) Al + 5,5% Mg 

1) Diketahui : 

F = 8,27 KN = (8270 N) 

Ao = 10,12 x 12,52 = (126,7024 mm2) 

li = (50,32 mm) 

lo = (50 mm) 

Δl = (0,32 mm) 

Ditanya : 𝜎 = Tegangan Tarik (N/mm2) 

ɛ = Regangan 

𝜎 = 
𝐹

𝐴0
 

= 
8270

126,7024
 

= 65,27 N/mm2 

ɛ = 
𝑙𝑖  − 𝑙0

𝑙0
 x 100  

= 
∆𝑙

𝑙0
 x 100 
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ɛ = 
50,32− 50

50
 x 100  

= 
0,32

50
 x 100 

= 0,64 % 

2) Diketahui : 

F = 10,18 KN = (10180 N) 

Ao = 10,08 x 12,60 = (127,008 mm2) 

li = (50,34 mm) 

lo = (50 mm) 

Δl = (0,34 mm) 

Ditanya : 𝜎 = Tegangan Tarik (N/mm2) 

ɛ = Regangan 

𝜎 = 
𝐹

𝐴0
 

= 
10180

127,008
 

= 80,15 N/mm2 

ɛ = 
𝑙𝑖  − 𝑙0

𝑙0
 x 100  

= 
∆𝑙

𝑙0
 x 100 

ɛ = 
50,34− 50

50
 x 100  
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= 
0,34

50
 x 100 

= 0,68 % 

3) Diketahui : 

F = 5,41 KN = (5410 N) 

Ao = 10,26 x 12,14 = (124,5564 mm2) 

li = (50,36 mm) 

lo = (50 mm) 

Δl = (0,36 mm) 

Ditanya : 𝜎 = Tegangan Tarik (N/mm2) 

ɛ = Regangan 

𝜎 = 
𝐹

𝐴0
 

= 
5410

124,5564
 

= 43,43 N/mm2 

ɛ = 
𝑙𝑖  − 𝑙0

𝑙0
 x 100  

= 
∆𝑙

𝑙0
 x 100 

ɛ = 
50,36− 50

50
 x 100  

= 
0,36

50
 x 100 

= 0,72 % 
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C. PERHITUNGAN UJI KEKERASAN 

Perhitungan uji kekerasan brinell 

HB = 
2F

π D(D− √D2−d2
 

Keterangan : 

D = Diameter indentor (2,5mm) 

d = Diameter tapak tekan (mm) 

F = Gaya tekan (613 N = 62,50 kgf) 

HB = Hardness brinell 

 

a) Raw Material 

1) HB = 
2F

π D(D− √D2−d2
 

66,4 = 
2 𝑥 62,50

3,14x2,5(2,5− √2,52−d2 )
 

66,4 = 
125

7,85(2,5− √6,25−d2)
 

66,4x7,85 (2,5 −  √6,25 − d2) = 125 

512,24 (2,5 −  √6,25 − d2) = 125 

2,5 - √6,25 − 𝑑2 = 
125

521,24
 

2,5 - √6,25 − 𝑑2 = 0,239 

2,5 – 0,239 = √6,25 − 𝑑2 
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2,2612 = √6,25 − 𝑑2 

5,112 = √6,25 − 𝑑 

d = √6,25 − 5,112 

d = √1,138 

d = 1,066 mm 

HB = 
2F

π D(D− √D2−d2
 

=
2 𝑥 62,50

3,14x2,5(2,5− √2,52−1,0662 )
 

=
125

7,85(2,5− √6,25−1,136)
 

=
125

7,85(2,5− √5,114)
 

=
125

7,85(2,5− 2,261)
 

=
125

7,85x0,239
 

=
125

1,88
 

=66,4 HB 

2) HB = 
2F

π D(D− √D2−d2
 

66,4 = 
2 𝑥 62,50

3,14x2,5(2,5− √2,52−d2 )
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66,4 = 
125

7,85(2,5− √6,25−d2)
 

66,4x7,85 (2,5 −  √6,25 − d2) = 125 

512,24 (2,5 −  √6,25 − d2) = 125 

2,5 - √6,25 − 𝑑2 = 
125

521,24
 

2,5 - √6,25 − 𝑑2 = 0,239 

2,5 – 0,239 = √6,25 − 𝑑2 

2,2612 = √6,25 − 𝑑2 

5,112 = √6,25 − 𝑑 

d = √6,25 − 5,112 

d = √1,138 

d = 1,066 mm 

HB = 
2F

π D(D− √D2−d2
 

=
2 𝑥 62,50

3,14x2,5(2,5− √2,52−1,0662 )
 

=
125

7,85(2,5− √6,25−1,136)
 

=
125

7,85(2,5− √5,114)
 

=
125

7,85(2,5− 2,261)
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=
125

7,85x0,239
 

=
125

1,88
 

=66,4 HB 

3) HB = 
2F

π D(D− √D2−d2
 

67,8 = 
2 𝑥 62,50

3,14x2,5(2,5− √2,52−d2 )
 

67,8 = 
125

7,85(2,5− √6,25−d2)
 

67,8x7,85 (2,5 −  √6,25 − d2) = 125 

532,23 (2,5 −  √6,25 − d2) = 125 

2,5 - √6,25 − 𝑑2 = 
125

532,23
 

2,5 - √6,25 − 𝑑2 = 0,234 

2,5 – 0,234 = √6,25 − 𝑑2 

2,2662 = √6,25 − 𝑑2 

5,134 = √6,25 − 𝑑 

d = √6,25 − 5,134 

d = √1,116 

d = 1,056 mm 

HB = 
2F

π D(D− √D2−d2
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=
2 𝑥 62,50

3,14x2,5(2,5− √2,52−1,0562 )
 

=
125

7,85(2,5− √6,25−1,115)
 

=
125

7,85(2,5− √5,135)
 

=
125

7,85(2,5− 2,266)
 

=
125

7,85x0,234
 

=
125

1,84
 

=67,8 HB 

 

b) Al + 1,5% Mg 

1) HB = 
2F

π D(D− √D2−d2
 

59,2 = 
2 𝑥 62,50

3,14x2,5(2,5− √2,52−d2 )
 

59,2 = 
125

7,85(2,5− √6,25−d2)
 

59,2x7,85 (2,5 −  √6,25 − d2) = 125 

464,72 (2,5 −  √6,25 − d2) = 125 

2,5 - √6,25 − 𝑑2 = 
125

464,72
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2,5 - √6,25 − 𝑑2 = 0,268 

2,5 – 0,268 = √6,25 − 𝑑2 

2,2322 = √6,25 − 𝑑2 

4,981 = √6,25 − 𝑑 

d = √6,25 − 4,981 

d = √1,269 

d = 1,126 mm 

HB = 
2F

π D(D− √D2−d2
 

=
2 𝑥 62,50

3,14x2,5(2,5− √2,52−1,1262 )
 

=
125

7,85(2,5− √6,25−1,267)
 

=
125

7,85(2,5− √4,983)
 

=
125

7,85(2,5− 2,232)
 

=
125

7,85x0,268
 

=
125

2,103
 

=59,2 HB 

2) HB = 
2F

π D(D− √D2−d2
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61,4 = 
2 𝑥 62,50

3,14x2,5(2,5− √2,52−d2 )
 

61,4 = 
125

7,85(2,5− √6,25−d2)
 

61,4x7,85 (2,5 −  √6,25 − d2) = 125 

481,99 (2,5 −  √6,25 − d2) = 125 

2,5 - √6,25 − 𝑑2 = 
125

481,99
 

2,5 - √6,25 − 𝑑2 = 0,259 

2,5 – 0,259 = √6,25 − 𝑑2 

2,2412 = √6,25 − 𝑑2 

5,022 = √6,25 − 𝑑 

d = √6,25 − 5,022 

d = √1,228 

d = 1,108 mm 

HB = 
2F

π D(D− √D2−d2
 

=
2 𝑥 62,50

3,14x2,5(2,5− √2,52−1,1082 )
 

=
125

7,85(2,5− √6,25−1,227)
 

=
125

7,85(2,5− √5,023)
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=
125

7,85(2,5− 2,241)
 

=
125

7,85x0,259
 

=
125

2,033
 

=61,4 HB 

3) HB = 
2F

π D(D− √D2−d2
 

59,2 = 
2 𝑥 62,50

3,14x2,5(2,5− √2,52−d2 )
 

59,2 = 
125

7,85(2,5− √6,25−d2)
 

59,2x7,85 (2,5 −  √6,25 − d2) = 125 

464,72 (2,5 −  √6,25 − d2) = 125 

2,5 - √6,25 − 𝑑2 = 
125

464,72
 

2,5 - √6,25 − 𝑑2 = 0,268 

2,5 – 0,268 = √6,25 − 𝑑2 

2,2322 = √6,25 − 𝑑2 

4,981 = √6,25 − 𝑑 

d = √6,25 − 4,981 

d = √1,269 

d = 1,126 mm 
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HB = 
2F

π D(D− √D2−d2
 

=
2 𝑥 62,50

3,14x2,5(2,5− √2,52−1,1262 )
 

=
125

7,85(2,5− √6,25−1,267)
 

=
125

7,85(2,5− √4,983)
 

=
125

7,85(2,5− 2,232)
 

=
125

7,85x0,268
 

=
125

2,103
 

=59,2 HB 

 

c) Al + 3,5% Mg 

1) HB = 
2F

π D(D− √D2−d2
 

61,4 = 
2 𝑥 62,50

3,14x2,5(2,5− √2,52−d2 )
 

61,4 = 
125

7,85(2,5− √6,25−d2)
 

61,4x7,85 (2,5 −  √6,25 − d2) = 125 

481,99 (2,5 −  √6,25 − d2) = 125 
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2,5 - √6,25 − 𝑑2 = 
125

481,99
 

2,5 - √6,25 − 𝑑2 = 0,259 

2,5 – 0,259 = √6,25 − 𝑑2 

2,2412 = √6,25 − 𝑑2 

5,022 = √6,25 − 𝑑 

d = √6,25 − 5,022 

d = √1,228 

d = 1,108 mm 

HB = 
2F

π D(D− √D2−d2
 

=
2 𝑥 62,50

3,14x2,5(2,5− √2,52−1,1082 )
 

=
125

7,85(2,5− √6,25−1,227)
 

=
125

7,85(2,5− √5,023)
 

=
125

7,85(2,5− 2,241)
 

=
125

7,85x0,259
 

=
125

2,033
 

=61,4 HB 
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2) HB = 
2F

π D(D− √D2−d2
 

61,4 = 
2 𝑥 62,50

3,14x2,5(2,5− √2,52−d2 )
 

61,4 = 
125

7,85(2,5− √6,25−d2)
 

61,4x7,85 (2,5 −  √6,25 − d2) = 125 

481,99 (2,5 −  √6,25 − d2) = 125 

2,5 - √6,25 − 𝑑2 = 
125

481,99
 

2,5 - √6,25 − 𝑑2 = 0,259 

2,5 – 0,259 = √6,25 − 𝑑2 

2,2412 = √6,25 − 𝑑2 

5,022 = √6,25 − 𝑑 

d = √6,25 − 5,022 

d = √1,228 

d = 1,108 mm 

HB = 
2F

π D(D− √D2−d2
 

=
2 𝑥 62,50

3,14x2,5(2,5− √2,52−1,1082 )
 

=
125

7,85(2,5− √6,25−1,227)
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=
125

7,85(2,5− √5,023)
 

=
125

7,85(2,5− 2,241)
 

=
125

7,85x0,259
 

=
125

2,033
 

=61,4 HB 

3) HB = 
2F

π D(D− √D2−d2
 

62,6 = 
2 𝑥 62,50

3,14x2,5(2,5− √2,52−d2 )
 

62,6 = 
125

7,85(2,5− √6,25−d2)
 

62,6x7,85 (2,5 −  √6,25 − d2) = 125 

491,41 (2,5 −  √6,25 − d2) = 125 

2,5 - √6,25 − 𝑑2 = 
125

491,41
 

2,5 - √6,25 − 𝑑2 = 0,254 

2,5 – 0,254 = √6,25 − 𝑑2 

2,2462 = √6,25 − 𝑑2 

5,044 = √6,25 − 𝑑 

d = √6,25 − 5,044 
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d = √1,206 

d = 1,098 mm 

HB = 
2F

π D(D− √D2−d2
 

=
2 𝑥 62,50

3,14x2,5(2,5− √2,52−1,0982 )
 

=
125

7,85(2,5− √6,25−1,205)
 

=
125

7,85(2,5− √5,045)
 

=
125

7,85(2,5− 2,246)
 

=
125

7,85x0,254
 

=
125

1,994
 

=62,6 HB 

 

d) Al + 5,5% Mg 

1) HB = 
2F

π D(D− √D2−d2
 

65 = 
2 𝑥 62,50

3,14x2,5(2,5− √2,52−d2 )
 

65 = 
125

7,85(2,5− √6,25−d2)
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65x7,85 (2,5 −  √6,25 − d2) = 125 

510,25 (2,5 −  √6,25 − d2) = 125 

2,5 - √6,25 − 𝑑2 = 
125

510,25
 

2,5 - √6,25 − 𝑑2 = 0,244 

2,5 – 0,244 = √6,25 − 𝑑2 

2,2562 = √6,25 − 𝑑2 

5,089 = √6,25 − 𝑑 

d = √6,25 − 5,089 

d = √1,161 

d = 1,077 mm 

HB = 
2F

π D(D− √D2−d2
 

=
2 𝑥 62,50

3,14x2,5(2,5− √2,52−1,0772 )
 

=
125

7,85(2,5− √6,25−1,159)
 

=
125

7,85(2,5− √5,091)
 

=
125

7,85(2,5− 2,256)
 

=
125

7,85x0,244
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=
125

1,915
 

=65 HB 

2) HB = 
2F

π D(D− √D2−d2
 

62,6 = 
2 𝑥 62,50

3,14x2,5(2,5− √2,52−d2 )
 

62,6 = 
125

7,85(2,5− √6,25−d2)
 

62,6x7,85 (2,5 −  √6,25 − d2) = 125 

491,41 (2,5 −  √6,25 − d2) = 125 

2,5 - √6,25 − 𝑑2 = 
125

491,41
 

2,5 - √6,25 − 𝑑2 = 0,254 

2,5 – 0,254 = √6,25 − 𝑑2 

2,2462 = √6,25 − 𝑑2 

5,044 = √6,25 − 𝑑 

d = √6,25 − 5,044 

d = √1,206 

d = 1,098 mm 

HB = 
2F

π D(D− √D2−d2
 

=
2 𝑥 62,50

3,14x2,5(2,5− √2,52−1,0982 )
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=
125

7,85(2,5− √6,25−1,205)
 

=
125

7,85(2,5− √5,045)
 

=
125

7,85(2,5− 2,246)
 

=
125

7,85x0,254
 

=
125

1,994
 

=62,6 HB 

3) HB = 
2F

π D(D− √D2−d2
 

65 = 
2 𝑥 62,50

3,14x2,5(2,5− √2,52−d2 )
 

65 = 
125

7,85(2,5− √6,25−d2)
 

65x7,85 (2,5 −  √6,25 − d2) = 125 

510,25 (2,5 −  √6,25 − d2) = 125 

2,5 - √6,25 − 𝑑2 = 
125

510,25
 

2,5 - √6,25 − 𝑑2 = 0,244 

2,5 – 0,244 = √6,25 − 𝑑2 

2,2562 = √6,25 − 𝑑2 

5,089 = √6,25 − 𝑑 
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d = √6,25 − 5,089 

d = √1,161 

d = 1,077 mm 

HB = 
2F

π D(D− √D2−d2
 

=
2 𝑥 62,50

3,14x2,5(2,5− √2,52−1,0772 )
 

=
125

7,85(2,5− √6,25−1,159)
 

=
125

7,85(2,5− √5,091)
 

=
125

7,85(2,5− 2,256)
 

=
125

7,85x0,244
 

=
125

1,915
 

=65 HB 
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D. PENIMBANGAN BAHAN PEMBUATAN SPESIMEN 

        

        Penimbangan piston bekas 

         

           Penimbangan Mg 1,5% 

        

           Penimbangan Mg 3,5% 

         

          Penimbangan Mg 5,5% 

 

E. SPESIMEN YANG AKAN DIUJI 

      

            Spesimen raw material 

       

              Spesimen 1,5% Mg 
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             Spesimen 5,5% Mg 

    

            Spesimen 3,5% Mg 

    

F. Pengujian kekerasan 

     
             Alat uji kekerasan 

    
       Spesimen uji kekerasan 
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G. Pengujian impact 

     
                 Alat uji impact 

      
           Spesimen uji impact 

 

H. Pengujian tarik 

    
                 Alat uji tarik 

   
            Spesimen uji tarik 
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I. LEMBAR HASIL PENGUJIAN 
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