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a) Rata-rata tegangan tarik Raw ke 1
Pmax	= 14,20 kN
		= 14,20 × 1000
		= 14,200 N
L		= 16,35 mm
T		= 8,48 mm
Ao		= (Tebal × Lebar)
		= 16,35 mm × 8,48 mm
		= 138,648 mm2
Σ		= 
= 
= 102,42 MPa
b) Rata-rata tegangan tarik Raw ke 2
Pmax	= 13,60 kN
		= 13,60 × 1000
= 13,600 N
L		= 14,78  mm
T		= 8,93 mm
Ao		= (Tebal × Lebar)
		= 14,78 mm × 8,93 mm
		= 131,9854 mm2
σ		= 
		= 
		= 103,04 MPa
c) Rata-rata tegangan tarik Raw ke 3
Pmax	= 16,37 kN
	= 16,37 × 1000
	= 16,370 N
L	= 16,70 mm
T	= 8,37 mm
Ao	= (Tebal × Lebar)
	= 16,70 mm × 8,37 mm
	= 139,779 mm2
σ	= 
	= 
	= 117,11 MPa
Nilai tegangan rata-rata tarik variasi Raw dari sample 1-3
Rata-rata	= 
		= 
		= 107,5 MPa


d) Rata-rata tegangan tarik Magnesium 2% ke 1
Pmax	= 14,58 kN
		= 14,58 × 1000
		= 14,580 N
L		= 14,55 mm
T		= 8,95 mm
Ao		= (Tebal × Lebar)
		= 14,55 mm × 8,95 mm
		= 130,2225 mm2
σ		= 
		= 
		= 111,96 MPa
e) Rata-rata tegangan tarik Magnesium 2% ke 2
Pmax	= 15,35 kN
= 15,35 × 1000
		= 15,350 N
L		= 14,24 mm
T		= 9,74 mm
Ao		= (Tebal × Lebar)
= 14,24 mm × 9,74 mm
		= 138,6976 mm2
σ		= 
= 
		= 110,67 MPa
f) Rata-rata tegangan tarik Magnesium 2% ke 3
Pmax	= 14,59 kN
		= 14,59 × 1000
		= 14,590 N
L		= 13,99 mm
T		= 9,87 mm
Ao		= (Tebal × Lebar)
		= 13,99 mm × 9,87 mm
		= 138,0813 mm2
σ		= 
		= 
		= 105,66 MPa


Nilai tegangan rata-rata tarik variasi Magnesium 2% dari sample 1-3
Rata-rata	= 
		= 
=  109,43 MPa
g) Rata-rata tegangan tarik Magnesium 3% ke 1
Pmax	= 16,40 kN
		= 16,40 × 1000
		= 16,400 N
L		= 13,60 mm
T		= 9,91 mm
Ao		= (Tebal × Lebar)
		= 13,60 mm × 9,91 mm 
		= 134,776 mm2
σ		= 
= 
		= 121,68 MPa


h) Rata-rata tegangan tarik Magnesium 3% ke 2
Pmax	= 12,52 kN
		= 12,52 × 1000
		= 12,520 N
L		= 13,87 mm
T		= 9,04 mm
Ao		= (Tebal × Lebar)
		= 13,87 mm × 9,04 mm
		= 125,3848 mm2
σ		= 
		= 
		= 99,85 MPa
i) Rata-rata tegangan tarik Magnesium 3% ke 3
Pmax	= 15,09 KN
= 15,09 × 1000
		= 15,090 N
L		= 14,55 mm
T		= 9,45 mm
Ao		= (Tebal × Lebar)
		= 14,55 mm  × 9,45 mm
		= 137,4975 mm2
Σ		= 
= 
		= 109,75 MPa
Nilai tegangan rata-rata tarik variasi Magnesium 3% dari sample 1-3
Rata-rata	= 
		= 
		=  110,4 MPa
j) Rata-rata tegangan tarik Magnesium 5% ke 1
Pmax	= 14,38 kN
		= 14,38 × 1000
		= 14,380 N
L		= 13,87 mm
T		= 9,07 mm


Ao		= (Tebal × Lebar)
		= 13,87 mm × 9,07 mm
		= 125,8009 mm2
σ		= 
		= 
		= 114,31 MPa
k) Rata-rata tegangan tarik Magnesium 5% ke 2
Pmax	= 12,12 kN
		= 12,12 × 1000
		= 12,120 N
L		= 13,68 mm
T		= 9,04 mm
Ao		= (Tebal × Lebar)
		= 13,68 mm × 9,04 mm
		= 123,6672 mm2
σ		= 
		= 
		= 98,00 MPa
l) Rata-rata tegangan tarik Magnesium 5% ke 3
Pmax	= 15,70 kN
		= 15,70 × 1000
		= 15,700 N
L		= 12,55 mm
T		= 9,25	mm
Ao		= (Tebal × Lebar)
		= 12,55 mm × 9,25 mm
		= 116,0875 mm2
σ		= 
		= 
		= 135,24 MPa
Nilai tegangan rata-rata tarik variasi Magnesium 5% dari sample 1-3
Rata-rata	= 
		= 
		=   115,85 MPa
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a) Rata-rata tegangan bending Raw ke 1
[bookmark: _Hlk170257623]Pmax			= 4,51 kN
				= 4,51 × 1000
				= 4,510 N
Lebar (b)			= 42,27 mm
Tebal (d)			= 9,44mm
Jarak tumpuan (L)	= 100 mm
σb				= 
			= 
			= 179,59 MPa
b) Rata-rata tegangan bending Raw ke 2
Pmax			= 5,61 kN
				= 5,61 × 1000
				= 5,610 N
Lebar (b)			= 42,25 mm
Tebal (d)			= 10,78 mm
Jarak tumpuan (L)	= 100 mm


σb				= 
				= 
				= 171,39 MPa
c) Rata-rata tegangan bending Raw ke 3
Pmax			= 4,60 kN
= 4,60 × 1000
= 4,600 N
Lebar (b)			= 41,46 mm
Tebal (d)			= 8,94 mm
Jarak tumpuan (L)	= 100 mm
σb				= 
				= 
				= 208,23 MPa
Nilai tegangan rata-rata bending variasi Raw dari sample 1-3
Rata-rata	= 
		= 
		= 186,4 MPa


d) Rata-rata tegangan bending Magnesium 2% ke 1
Pmax			= 4,30 kN
= 4,30 × 1000
= 4,300 N
Lebar (b)			= 42,36 mm
Tebal (d)			= 9,07 mm
Jarak tumpuan (L)	= 100 mm
σb				= 
				= 
= 185,09 MPa
e) Rata-rata tegangan bending Magnesium 2% ke 2
Pmax			= 3,77 kN
= 3,77 × 1000
= 3,770 N
Lebar (b)			= 41,94 mm
Tebal (d)			= 8,51 mm
Jarak tumpuan (L)	= 100 mm
σb				= 
				= 
				= 186,19 MPa
f) Rata-rata tegangan  bending Magnesium 2% ke 3
Pmax			= 4,24 kN
= 4,24 × 1000
= 4,240 N
Lebar (b)			= 41,32 mm
Tebal (d)			= 9,08 mm
Jarak tumpuan (L)	= 100 mm
σb				= 
				= 
				= 186,69 MPa
Nilai tegangan rata-rata bending variasi Magnesium 2% dari sample 1-3
Rata-rata	= 
		= 
		= 185,9 MPa


g) Rata-rata tegangan bending Magnesium 3% ke 1
Pmax			= 4,07 kN
= 4,07 × 1000
= 4,070 N
Lebar (b)			= 42,18 mm
Tebal (d)			= 8,92 mm
Jarak tumpuan (L)	= 100 mm
σb				= 
				= 
				= 181,91 MPa
h) Rata-rata tegangan bending Magnesium 3% ke 2
Pmax			= 4,23 kN
= 4,23 × 1000
= 4,230 N
Lebar (b)			= 42,40 mm
Tebal (d)			= 8,67 mm
Jarak tumpuan (L)	= 100 mm
σb				= 
				= 
				= 199,08 MPa
i) Rata-rata tegangan bending Magnesium 3% ke 3
Pmax			= 4,77 kN
= 4,77 × 1000
= 4,770 N
Lebar (b)			= 42,14 mm
Tebal (d)			= 9,18 mm
Jarak tumpuan (L)	= 100 mm
σb				= 
		= 
				= 201,48 MPa
Nilai tegangan rata-rata bending variasi Magnesium 3% dari sample 1-3
Rata-rata	= 
		= 
		= 194,1 MPa
j) Rata-rata tegangan  bending Magnesium 5% ke 1
Pmax			= 4,65 kN
= 4,65 × 1000
= 4,650 N
Lebar (b)			= 42,39 mm
Tebal (d)			= 8,82 mm
Jarak tumpuan (L)	= 100 mm
σb				= 
				= 
				= 211,52 MPa
k) Rata-rata tegangan bending Magnesium 5% ke 2
Pmax			= 4,30 kN
= 4,30 × 1000
= 4,300 N
Lebar (b)			= 42,67 mm
Tebal (d)			= 8,70 mm
Jarak tumpuan (L)	= 100 mm
σb				= 
				= 
				= 199,71 MPa
l) Rata-rata tegangan  bending Magnesium 5% ke 3
Pmax			= 4,84 kN
= 4,84 × 1000
= 4,840 N
Lebar (b)			= 41,44 mm
Tebal (d)			= 9,04 mm
Jarak tumpuan (L)	= 100 mm
σb				= 
				= 
				= 214,38 MPa
Nilai tegangan rata-rata bending variasi Magnesium 5% dari sample 1-3
Rata-rata	= 
= 
		=  208,5 MPa


[bookmark: _Toc172656468]Lampiran 3 Perhitungan Uji Impact
a) Perhitungan rata-rata harga impact Raw ke 1
Lebar specimen (L)          =  9,10 mm
Tinggi                               = 7,11 mm
Luas Ao                                           = 64,7 mm2
Sudut a (cos a)                  = 151°
Sudut b (cos b)                  = 146°
Panjang lengan (r)             = 0,8 m
Percepatan gravitasi (g)    = 98.m/s2 = 10m/s2
Beban pendulum (m)	= 20 kg
1. Energi terserap	= m × g × r (cos b – cos a)
= 20 × 10 × 0,8 (0,82903 – 0,87461)
= 160 × 0,04558
= 7,3 J
2. Harga impact		=  =  = 0,113 J/mm2
b) Perhitungan rata-rata harga impact Raw ke 2
Lebar specimen (L)          =  9,13 mm
Tinggi                               = 7,01 mm
Luas Ao                                           = 64,0 mm2
Sudut a (cos a)                  = 151°
Sudut b (cos b)                  = 146°
Panjang lengan (r)             = 0,8 m
Percepatan gravitasi (g)    = 98.m/s2 = 10m/s2
Beban pendulum (m)	= 20 kg
1. Energi terserap	= m × g × r (cos b – cos a)
= 20 × 10 × 0,8 (0,82903 – 0,87461)
= 160 × 0,04558
= 7,3 J
2. Harga impact		=  =  = 0,114 J/mm2
c) 
Perhitungan rata-rata harga impact Raw ke 3
Lebar specimen (L)          =  9,37 mm
Tinggi                               = 7,13 mm
Luas Ao                                           = 66,8 mm2
Sudut a (cos a)                  = 151°
Sudut b (cos b)                  = 147°
Panjang lengan (r)             = 0,8 m
Percepatan gravitasi (g)    = 98.m/s2 = 10m/s2
Beban pendulum (m)	= 20 kg
1. Energi terserap	= m × g × r (cos b – cos a)
= 20 × 10 × 0,8 (0,83867 – 0,87461)
= 160 × 0,03594
= 5,8 J
2. Harga impact		=  =  = 0,086 J/mm2
Nilai tegangan rata-rata impact variasi Raw dari sample 1-3
Rata-rata	= 
= 
		=  0,104 J/mm2
d) Perhitungan rata-rata harga impact Mg 2% ke 1
Lebar specimen (L)          =  9,04 mm
Tinggi                               = 7,27 mm
Luas Ao                                           = 65,7 mm2
Sudut a (cos a)                  = 151°
Sudut b (cos b)                  = 149°
Panjang lengan (r)             = 0,8 m
Percepatan gravitasi (g)   = 98.m/s2 = 10m/s2
Beban pendulum (m)	= 20 kg
1. Energi terserap           	= m × g × r (cos b – cos a)
= 20 × 10 × 0,8 (0,85716 – 0,87461)
= 160 × 0,01745
= 2,8 J
2. Harga impact	           =  =  = 0,042 J/mm2
e) Perhitungan rata-rata harga impact Mg 2% ke 2
Lebar specimen (L)         	 =  8,66 mm
Tinggi                              	 = 6,72 mm
Luas Ao                                           = 58,2 mm2
Sudut a (cos a)                 	 = 151°
Sudut b (cos b)                  = 148°
Panjang lengan (r)             = 0,8 m
Percepatan gravitasi (g)    = 98.m/s2 = 10m/s2
Beban pendulum (m)	= 20 kg
1. Energi terserap	= m × g × r (cos b – cos a)
= 20 × 10 × 0,8 (0,84804 – 0,87461)
 			= 160 × 0,02657
= 4,3 J
2. Harga impact		=  =  = 0,073 J/mm2


f) Perhitungan rata-rata harga impact Mg 2% ke 3
Lebar specimen (L)          =  9,08 mm
Tinggi                               = 7,20 mm
Luas Ao                                           = 65,4 mm2
Sudut a (cos a)                  = 151°
Sudut b (cos b)                  = 148°
Panjang lengan (r)             = 0,8 m
Percepatan gravitasi (g)    = 98.m/s2 = 10m/s2
Beban pendulum (m)	 = 20 kg
1. Energi terserap	 = m × g × r (cos b – cos a)
= 20 × 10 × 0,8 (0,84804 – 0,87461)
 					= 160 × 0,02657
= 4,3 J
2. Harga impact		=  =  = 0,065 J/mm2
Nilai tegangan rata-rata impact variasi Magnesium 2% dari sample 1-3
Rata-rata	= 
= 
		=  0,060 J/mm2


g) Perhitungan rata-rata harga impact Mg 3% ke 1
Lebar specimen (L)          =  8,71 mm
Tinggi                               = 6,86 mm
Luas Ao                                           = 59,8 mm2
Sudut a (cos a)                  = 151°
Sudut b (cos b)                  = 148°
Panjang lengan (r)             = 0,8 m
Percepatan gravitasi (g)    = 98.m/s2 = 10m/s2
Beban pendulum (m)	 = 20 kg
1. Energi terserap	 = m × g × r (cos b – cos a)
 			 = 20 × 10 × 0,8 (0,84804 – 0,87461)
 = 160 × 0,02657
 = 4,3 J
2. Harga impact		=  =  = 0,071 J/mm2
h) Perhitungan rata-rata harga impact Mg 3% ke 2
Lebar specimen (L)          =  8,86 mm
Tinggi                               = 7,49 mm
Luas Ao                                           = 66,4 mm2
Sudut a (cos a)                  = 151°
Sudut b (cos b)                  = 148°
Panjang lengan (r)             = 0,8 m
Percepatan gravitasi (g)    = 98.m/s2 = 10m/s2
Beban pendulum (m)	 = 20 kg
1. 
Energi terserap	= m × g × r (cos b – cos a)
= 20 × 10 × 0,8 (0,84804 – 0,87461)
= 160 × 0,02657
= 4,3 J
2. Harga impact		=  =  = 0,064 J/mm2
i) Perhitungan rata-rata harga impact Mg 3% ke 3
Lebar specimen (L)          =  9,27 mm
Tinggi                               = 6,16 mm
Luas Ao                                           = 57,1 mm2
Sudut a (cos a)                  = 151°
Sudut b (cos b)                  = 149°
Panjang lengan (r)             = 0,8 m
Percepatan gravitasi (g)    = 98.m/s2 = 10m/s2
Beban pendulum (m)	 = 20 kg
1. Energi terserap	= m × g × r (cos b – cos a)
= 20 × 10 × 0,8 (0,85716 – 0,87461)
= 160 × 0,01745
= 2,8 J
2. Harga impact		=  =  = 0,049 J/mm2
Nilai tegangan rata-rata bending variasi Magnesium 3% dari sample 1-3
Rata-rata	= 
= 
		=  0,061 J/mm2
j) Perhitungan rata-rata harga impact Mg 5% ke 1
Lebar specimen (L)          =  8,97 mm
Tinggi                               = 6,18 mm
Luas Ao                                           = 55,4 mm2
Sudut a (cos a)                  = 151°
Sudut b (cos b)                  = 148°
Panjang lengan (r)             = 0,8 m
Percepatan gravitasi (g)    = 98.m/s2 = 10m/s2
Beban pendulum (m)	= 20 kg
1. Energi terserap	= m × g × r (cos b – cos a)
= 20 × 10 × 0,8 (0,84804 – 0,87461)
= 160 × 0,02657
= 4,3 J
2. Harga impact		=  =  = 0,077 J/mm2
k) Perhitungan rata-rata harga impact Mg 5% ke 2
Lebar specimen (L)          =  9,39 mm
Tinggi                               = 6,64 mm
Luas Ao                                           = 62,3 mm2
Sudut a (cos a)                  = 151°
Sudut b (cos b)                  = 148°
Panjang lengan (r)             = 0,8 m
Percepatan gravitasi (g)    = 98.m/s2 = 10m/s2
Beban pendulum (m)	= 20 kg
1. Energi terserap	= m × g × r (cos b – cos a)
= 20 × 10 × 0,8 (0,84804 – 0,87461)
= 160 × 0,02657
= 4,3 J	
2. Harga impact		=  =  = 0,068 J/mm2
l) Perhitungan rata-rata harga impact Mg 5% ke 3
Lebar specimen (L)          =  8,94 mm
Tinggi                               = 6,26 mm
Luas Ao                                           = 56,0 mm2
Sudut a (cos a)                  = 151°
Sudut b (cos b)                  = 149°
Panjang lengan (r)             = 0,8 m
Percepatan gravitasi (g)    = 98.m/s2 = 10m/s2
Beban pendulum (m)	= 20 kg
1. Energi terserap	= m × g × r (cos b – cos a)
= 20 × 10 × 0,8 (0,85716 – 0,87461)
= 160 × 0,01745
= 2,8 J
2. Harga impact		=  =  = 0,850 J/mm2
Nilai tegangan rata-rata impact variasi Magnesium 5% dari sample 1-3
Rata-rata	= 
= 
		=  0,065 J/mm2
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LABORATORIUM BAHAN TEKNIK

EPARTEMEN TEKNIK MESIN SEKOLAH VOKASI
UNIVERSITAS GADJAH MADA

HASIL PENGUJIAN TARIK

Variasi | Tebal | Lebar | Pmax AL | Tegangan | Regangan
Spesimen | (mm) | (mm) | (KN) | (mm) (MPa) (%)
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Kererangan: g
1, Pengujian dilakukan tanggal 22 Juni 2024
2. Pengujian menggunakan Universal Testi
3. Standar spesimen menggunakan A

f 7 4 h
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UNIVERSITAS GADJAH MADA

HASIL PENGUJIAN BENDING

N Variasi Tebal Lebar Pmax Defleksi Tegangan
®| Spesimen [ (mm) | (mm) | (KN) (mm) | Bending (MPa)
9.44 42.27 451 1.66 179.59
1078 | 4225 561 177 17139
8.94 41.46 460 | 142 | 208.23
S 9.07 | 4236 430 157 185.09
851 41.94 3770 o188 186.19
9.08 41.32 424 1.39 186.69
L 0% N[ a8 [aor | #7123, ) 181.91
g = 867 % [\ 42.40] {1 //a3 4 77149 199.08 |
g 9 [Mg3%3 | 9.8 [ 4214 ) 477 1.84 201.48 |
2 10| Mgis% I .|« 882 4239 4.65 1.24 | 211.52 |
= 11| Mes% 2 L 870 | 4267 ZE N SR | 199.71 |
§ 12| Mgs% 3 | 904 | 4144 e (s | 214.38 |
g
= Keterangan:
-8 1. Pengujian dilakuKan tanggal 22 Juni 2024
E 2. Pengujian menggunakan Universal Testing‘Mac'i}in’e
:g 3. Standar spesimen menggunakan ASTM E—Z?O
g )

Identitas Penguji ; : 4
Nama ‘*Rarna‘di'ml‘i'[)»'v)‘“}/.:ihdwo 13 ME
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UNIVERSITAS GADJAH MADA

HASIL PENGUJIAN IMPACT

ABORATORIUM BAHAN TEKNIK
EPARTEMEN TEKNIK MESIN SEKOLAH VOKAS|

Variasi | Sudut | Energi | Sudut [ Energi Luas | Harga Impact|
Spesimen a(®) | (3) | p(°) |Terserap (J)| (mm?) (J/mm*)
1 | Raw_1 151 300 | 146.00 73 647 | 0113
2 Raw_2 151 300 146.00 13, 64.0 | 0.114
3 | Raws 151 | 300 [i4700] 58 | 668 0.086
4 | Mg 2% 1 151 300 | 149.00 | 2.8 65.7 0.042
5 | Mg 2% 2 151 300 | 148.00 | 43 582 0.073
6 | Mg 2% 3 151 300 | 148.00 | 43 65.4 0.065
7 | Mg 3%_1 151 300 | 148.00 [ 43 59.8 0.071
8 | Mp3%2 151 300 148.00 43 66.4 0.064
9 | Mg 3%3 151 300 149.00 2.8 57.1 0.049
10 | Mg 5% 1 151 300 148.00 43 | 554 0.077
1 | Mg 5% 2 151 300 148.00 43 623 0.068
12 | Mg 5% 3 151 300 149.00 28 56.0 0.050
Keterangan :
1. Menggunakan metode Charpy
2. Standar Spesimen menggunakan JIS Z 2247 2005
3. Panjang lengan 0.8 meter
4. Berat palu 20 kilogram
Identitas Penguji :
Nama : Ramadhani Dwi Wibowo
NPM : 642260094
Institusi  : Teknik Mesin Universitas Pancasakti Tegal
Yogyakarta, 22 Juni 2024
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LAPORAN UJI KOMPOSISI KIMIA

NVILVH§Ed

01/2024.14/5/03 Benda Uji ©  Sesuai Produk
RAMADHANI DWI WIBOWO ~ Objek uji :  Piston Bekas (Al)
Universitas Pancasakti Tegal Metode Uji : ASTME 1251-11

o Mesin Uji :  Shimadzu OES 5500 I
18 Januari 2024 Jml. Specimen  : 1 Pc
19 Januari 2024 Halaman © ldari2

Chemical Composition (%) ;; Result (%)
n m
0.98 0.98 098
0.06 0.06 0,06
041 043 0.42
0.01 0.01 0,01
1539 14.87 15,13
0,03 0,03 0,03
0.87 077 0,82
0.01 0,01 0,01
0.00 0.00 0,00
Sb*) 0.00 0.00 0,00
Mg *) 0,02 0,02 0,02
Al 82,22 82,81

upuag

Jingp Sums

*) Tidak termasuk dalam Lingkup.
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