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LAMPIRAN 1 

Perhitungan Beban Kompaksi 
 

 

 

Diketahui : 

- Diameter lubang cetakan (d)  = 20 𝑚𝑚 = 20 × 10−3 𝑚 

- Tekanan Kompaksi (P)  = 200 MPa = 200 x 106 N/m 

 

Ditanyakan : 

- Besar beban kompaksi (dalam Ton) 

 

Penyelesaian ; 

F  = PA 

 = 200 𝑥 106 [𝑁/𝑚2] 𝑥 0.25 𝑥 𝜋 𝑥 (20 × 10−3)2 [𝑚2] 

 = 200 𝑥 106 [𝑁/𝑚2] 𝑥 0.25 𝑥 𝜋 𝑥 400 𝑥 10−6 [𝑁]  

 = 62.800 N 

 = 6.280 Kg 

 = 6,28 Ton 
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LAMPIRAN 2 

Perhitungan Densitas Teoritis 
 

 

Diketahui  

- Massa Jenis / Densitas Alumunium (𝜌𝐴𝑙𝑢𝑚𝑢𝑛𝑖𝑢𝑚)  = 2,700 𝑔/𝑐𝑚3 

- Massa Jenis / Densitas Tembaga (𝜌𝑇𝑒𝑚𝑏𝑎𝑔𝑎)  = 8,960 𝑔/𝑐𝑚3 

- Massa Jenis / Densitas Magnesium (𝜌𝑀𝑎𝑔𝑛𝑒𝑠𝑖𝑢𝑚) = 1,738 𝑔/𝑐𝑚3 

- Massa Jenis / Densitas Alumina (𝜌𝐴𝑙𝑢𝑚𝑖𝑛𝑎)  = 3,950 𝑔/𝑐𝑚3 

Ditanyakan 

- Massa Jenis / Densitas Teoritis Logam Paduan 1 (𝜌𝐴𝑙−4.5𝐶𝑢−1.5𝑀𝑔−1𝐴𝑙2𝑂3) 

- Massa Jenis / Densitas Teoritis Logam Paduan 2 (𝜌𝐴𝑙−4.5𝐶𝑢−1𝑀𝑔−1𝐴𝑙2𝑂3) 

Penyelesaian  

𝜌𝑐 = 𝜌𝑚 × 𝑣𝑓𝑚 + 𝜌𝑝1 × 𝑣𝑝1 + 𝜌𝑝2 × 𝑣𝑝2 + 𝜌𝑝3 × 𝑣𝑝3 

𝜌𝐴𝑙−4.5𝐶𝑢−1.5𝑀𝑔−1𝐴𝑙2𝑂3  = 2,700 × 93% + 8,960 × 4,5% + 1,738 × 1.5% +

3,950 × 1% 

   = 2,511 + 0,403 + 0,026 + 0,039 

   = 2,980 𝑔/𝑐𝑚3  

 

𝜌𝐴𝑙−4.5𝐶𝑢−1𝑀𝑔−1𝐴𝑙2𝑂3 = 2,700 × 93.5% + 8,960 × 4,5% + 1,738 × 1% +

3,950 × 1% 

   = 2,524 + 0,403 + 0,017 + 0,039 

   = 2,983 𝑔/𝑐𝑚3 

 

Keterangan: 

𝜌𝑐 = Densitas Paduan 𝑣𝑓𝑚 = Volume Fraksi Bahan Utama 

𝜌𝑚 = Densitas Bahan Utama  𝑣𝑝1 = Volume Fraksi Bahan Paduan 1 

𝜌𝑝1= Densitas Bahan Paduan 1 𝑣𝑝2 = Volume Fraksi Bahan Paduan 2 

𝜌𝑝2= Densitas Bahan Paduan 2 𝑣𝑝3 = Volume Fraksi Bahan Paduan 3 

𝜌𝑝3= Densitas Bahan Paduan 3  
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LAMPIRAN 3 

Perhitungan Volume dan Berat Komposit Matriks Alumunium 
 

 

Diketahui : 

- Jari-jari Spesimen = 10 mm - Fraksi Volume Magnesium 1 = 1.5 % 

- Tinggi Spesimen = 6 mm - Fraksi Volume Magnesium 2 = 1 % 

- Fraksi Volume Alumunium 1 = 93 % - Fraksi Volume Tembaga = 4.5 % 

- Fraksi Volume Alumunium 2 = 93.5 % - Fraksi Volume Alumina = 1 % 

  

Ditanya : 

- Volume Komposit Matriks Alumunium 

- Volume Matrik Alumunium  

- Volume Filler (Cu, Mg, Al2O3) 

- Berat Matrik Alumunium 

- Berat Filler (Cu, Mg, Al2O3) 

 

Penyelesaian  

a. Volume Komposit Matrik Alumunium 

Cetakan berbentuk tabung dengan ukuran : 

Diameter : 20 mm 

Tinggi : 6 mm 

Volume Komposit Matrik Alumunium  = 𝜋𝑟2t 

    = 3,14 x 102 x 6 

    = 1.884 mm3 

    = 1,884 cm3 

 

b. Volume Alumunium (Al) 93% dan 93.5% 

I. VAl  = 93 % x volume komposit matrik alumunium 

 = 93 % x 1,884 cm3 

 = 1,752 cm3 

 

II. VAl  = 93.5 % x volume komposit matrik alumunium 

 = 93.5 % x 1,884 cm3 

 = 1,762 cm3 

 

III. VAl  = 100 % x volume komposit matrik alumunium 

 = 100 % x 1,884 cm3 

 = 1,884 cm3 

 

c. Volume Tembaga (Cu) 4.5 % 

VCu  = 4.5 % x volume komposit 

 = 4.5 % x 1,884 cm3 

 = 0,085 cm3 
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d. Volume Magnesium (Mg) 1 % dan 1.5 % 

I. VMg  = 1.5 % x volume komposit 

 = 1.5 % x 1,884 cm3 

 = 0,028 cm3 

II. VMg  = 1 % x volume komposit 

 = 1 % x 1,884 cm3 

 = 0,019 cm3 

 

e. Volume Alumina (𝐀𝐥𝟐𝐎𝟑) 1 % 

VAl2O3  = 1 % x volume komposit 

 = 1 % x 1,884 cm3 

 = 0,019 cm3 

 

Berat Material yang dibutuhkan 

Berat material dapat ditentukan menggunakan persamaan berat jenis : 

ρ =  
m

v
 

Maka berat material : m = ρ x v 

Dimana : ρ = massa jenis 

    v = Volume jenis 

   m = massa 

 

a. Berat Alumunium (Al) 93 % 

mAl  = 2,7 g/cm3 x volume Alumunium I 

 = 2,7 g/cm3 x 1,752 cm3 

 = 4,731 gram 

 

b. Berat Alumunium (Al) 93.5 % 

mAl  = 2,7 g/cm3 x volume Alumunium II 

 = 2,7 g/cm3 x 1,762 cm3 

 = 4,757 gram 

c. Berat Alumunium (Al) 100 % 

mAl  = 2,7 g/cm3 x volume Alumunium III 

 = 2,7 g/cm3 x 1,884 cm3 

 = 5,087 gram 

 

 

d. Berat Tembaga (Cu) 4.5 % 

mCu = 8,96 g/cm3 x volume Tembaga 

 = 8,96 g/cm3 x 0,085 cm3 

 = 0,762 gram 

 

e. Berat Magnesium (Cu) 1.5 % 

mMg = 1,738 g/cm3 x volume 

Magnesium I 

  = 1,738 g/cm3 x 0,028 cm3 

  = 0,049 gram 

f. Berat Magnesium (Cu) 1 %  

mMg = 1,738 g/cm3 x volume 

Magnesium II 

  = 1,738 g/cm3 x 0,019 cm3 

  = 0,033 gram 

 

g. Berat Alumina (𝐀𝐥𝟐𝐎𝟑) 1 % 

mMg = 3,95 g/cm3 x volume Alumina 

  = 3,95 g/cm3 x 0,019 cm3 

  = 0,075 gram 
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LAMPIRAN 4 

ESTIMASI UKURAN SERBUK BAHAN UTAMA PENELITIAN 

 

Alumunium 

No. Length [unit] Angle[deg] 

1 50.6 um 85 

2 53.2 um 41 

3 54 um 50 

4 59.3 um 56 

5 59.8 um 3 

Rata-rata 55.38 um  

Standar Deviasi 4.01273   
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Tembaga 

 

No. Length [unit] Angle[deg] 

1 1.49 um 2 

2 1.47 um 23 

3 1.41 um 37 

4 1.49 um 33 

5 1.46 um 16 

6 1.46 um 40 

Rata-rata 1.463333 um  

Standar deviasi 0.029439   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



116 

 

Magnesium 

 

No. Length [unit] Angle[deg] 

1 241 um 1 

2 209 um 71 

3 239 um 88 

4 270 um 22 

5 267 um 52 

6 269 um 1 

Rata-rata 249.1667 um  

Standar deviasi 24.20262   
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mikro-Alumina 

 

No. Length [unit] Angle[deg] 

1 54.3 um 30 

2 55.6 um 4 

3 60.2 um 47 

4 54.1 um 78 

5 56.4 um 43 

Rata-rata 56.12 um  

Standar deviasi 2.46921   
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nano-Alumina 

 

No. Length [unit] Angle[deg] 

1 9.86 um 43 

2 7.43 um 46 

3 7.92 um 33 

4 8.27 um 41 

5 7.71 um 50 

Rata-rata 8.238 um  

Standar deviasi 0.957168   
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LAMPIRAN 5 

Fotografi Sampel Green Compact dan Sintered Compact 

 

Fotografi Spesimen Green Compact 

 

    

SP 1 SP 2 SP 3 SP 4 SP 5 

 

Fotografi Spesimen Sintered Compact 

 

 

   
SP 1 SP 2 SP 3 SP 4 SP 5 

     
SP 6 SP 7 SP 8 SP 9 SP 10 

    

 

SP 11 SP 12 SP 13 SP 14 SP 15 
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LAMPIRAN 6 

Tabulasi Nilai Densitas dan Densitas Relatif Green Compact 

Kode 
% Fraksi Komposisi Ukuran 

Butir 

𝐀𝐥𝟐𝐎𝟑 

𝝆𝒕𝒆𝒐𝒓𝒊𝒕𝒊𝒔 
(g/𝐜𝐦𝟑) 

𝝆 

(g/𝐜𝐦𝟑) 

𝝆𝒓𝒆𝒍𝒂𝒕𝒊𝒇 

(%) 

𝝆 

(g/𝐜𝐦𝟑) 

𝝆𝒓𝒆𝒍𝒂𝒕𝒊𝒇 

(%) 

𝝆 

(g/𝐜𝐦𝟑) 

𝝆𝒓𝒆𝒍𝒂𝒕𝒊𝒇 

(%) �̅� 𝝆 

(g/𝐜𝐦𝟑) 

�̅� 𝝆𝒓𝒆𝒍𝒂𝒕𝒊𝒇 

(%) 
Al Cu Mg 𝐀𝐥𝟐𝐎𝟑 Sampel 1 Sampel 2 Sampel 3 

SP 1 100 0 0 0 - 2.700 1.723 63.81 1.724 63.86 1.724 63.84 1.724 63.83 

SP 2 93.5 4.5 1 1 56 𝜇m 2.983 1.661 55.69 1.661 55.67 1.660 55.64 1.661 55.67 

SP 3 93.5 4.5 1 1 20 nm 2.983 1.609 53.94 1.612 54.03 1.610 53.97 1.610 53.98 

SP 4 93 4.5 1.5 1 56 𝜇m 2.980 1.705 57.23 1.700 57.04 1.706 57.25 1.704 57.17 

SP 5 93 4.5 1.5 1 20 nm 2.980 1.624 54.49 1.617 54.25 1.615 54.19 1.618 54.31 

SP 6 100 0 0 0 - 2.700 1.723 63.80 1.724 63.86 1.724 63.85 1.724 63.84 

SP 7 93.5 4.5 1 1 56 𝜇m 2.983 1.661 55.68 1.660 55.65 1.661 55.67 1.661 55.67 

SP 8 93.5 4.5 1 1 20 nm 2.983 1.610 53.96 1.611 54.02 1.610 53.97 1.610 53.98 

SP 9 93 4.5 1.5 1 56 𝜇m 2.980 1.705 57.20 1.700 57.03 1.707 57.29 1.704 57.17 

SP 10 93 4.5 1.5 1 20 nm 2.980 1.624 54.48 1.618 54.28 1.615 54.20 1.619 54.32 

SP 11 100 0 0 0 - 2.700 1.722 63.79 1.725 63.87 1.724 63.85 1.724 63.84 

SP 12 93.5 4.5 1 1 56 𝜇m 2.983 1.661 55.69 1.660 55.66 1.660 55.65 1.660 55.66 

SP 13 93.5 4.5 1 1 20 nm 2.983 1.609 53.94 1.611 54.01 1.611 54.00 1.610 53.98 

SP 14 93 4.5 1.5 1 56 𝜇m 2.980 1.707 57.29 1.701 57.09 1.708 57.31 1.705 57.23 

SP 15 93 4.5 1.5 1 20 nm 2.980 1.624 54.51 1.623 54.46 1.616 54.22 1.621 54.40 
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LAMPIRAN 7 

Tabulasi Nilai Densitas & Densitas Relatif Sintered Compact 

Kode 
% Fraksi Komposisi Ukuran 

Butir 

𝐀𝐥𝟐𝐎𝟑 

Temp. 

Sinter 

(℃) 

𝝆𝒕𝒆𝒐𝒓𝒊𝒕𝒊𝒔 
(g/𝐜𝐦𝟑) 

𝝆 

(g/𝐜𝐦𝟑) 

𝝆𝒓𝒆𝒍𝒂𝒕𝒊𝒇 

(%) 

𝝆 

(g/𝐜𝐦𝟑) 

𝝆𝒓𝒆𝒍𝒂𝒕𝒊𝒇 

(%) 

𝝆 

(g/𝐜𝐦𝟑) 

𝝆𝒓𝒆𝒍𝒂𝒕𝒊𝒇 

(%) �̅� 𝝆 

(g/𝐜𝐦𝟑) 

𝒙 𝝆𝒓𝒆𝒍𝒂𝒕𝒊𝒇 

(%) 
STDV 

Al Cu Mg 𝐀𝐥𝟐𝐎𝟑 Sampel 1 Sampel 2 Sampel 3 

SP 1 100 0 0 0 - 

500 

2.700 1.718 63.6 1.729 64.0 1.740 64.4 1.729 64.04 0.41 

SP 2 93.5 4.5 1 1 56 𝜇m 2.983 1.690 56.7 1.679 56.3 1.678 56.3 1.682 56.39 0.23 

SP 3 93.5 4.5 1 1 20 nm 2.983 1.621 54.3 1.625 54.5 1.635 54.8 1.627 54.55 0.25 

SP 4 93 4.5 1.5 1 56 𝜇m 2.980 1.704 57.2 1.705 57.2 1.706 57.2 1.705 57.21 0.03 

SP 5 93 4.5 1.5 1 20 nm 2.980 1.640 55.0 1.635 54.9 1.645 55.2 1.640 55.03 0.16 

SP 6 100 0 0 0 - 

550 

2.700 1.749 64.8 1.742 64.5 1.747 64.7 1.746 64.66 0.14 

SP 7 93.5 4.5 1 1 56 𝜇m 2.983 1.694 56.8 1.699 56.9 1.696 56.8 1.696 56.85 0.09 

SP 8 93.5 4.5 1 1 20 nm 2.983 1.640 55.0 1.639 54.9 1.639 54.9 1.639 54.96 0.03 

SP 9 93 4.5 1.5 1 56 𝜇m 2.980 1.706 57.2 1.704 57.2 1.708 57.3 1.706 57.25 0.08 

SP 10 93 4.5 1.5 1 20 nm 2.980 1.648 55.3 1.637 54.9 1.646 55.2 1.644 55.15 0.21 

SP 11 100 0 0 0 - 

600 

2.700 1.757 65.1 1.758 65.1 1.756 65.0 1.757 65.06 0.03 

SP 12 93.5 4.5 1 1 56 𝜇m 2.983 1.699 57.0 1.702 57.1 1.705 57.2 1.702 57.07 0.10 

SP 13 93.5 4.5 1 1 20 nm 2.983 1.646 55.2 1.644 55.1 1.645 55.1 1.645 55.15 0.03 

SP 14 93 4.5 1.5 1 56 𝜇m 2.980 1.714 57.5 1.709 57.3 1.712 57.5 1.712 57.45 0.10 

SP 15 93 4.5 1.5 1 20 nm 2.980 1.674 56.2 1.639 55.0 1.659 55.7 1.657 55.61 0.59 
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LAMPIRAN 8 

Tabulasi Nilai Porositas Sintered Compact 

Kode 
% Fraksi Komposisi Ukuran 

Butir 

𝐀𝐥𝟐𝐎𝟑 

Temp. 

Sinter 

(℃) 

𝒎𝟏 

(g/𝐜𝐦𝟑) 

𝒎𝟐 

(g/𝐜𝐦𝟑) 

𝜺 

(%) 

𝒎𝟏 

(g/𝐜𝐦𝟑) 

𝒎𝟐 

(g/𝐜𝐦𝟑) 

𝜺 

(%) 

𝒎𝟏 

(g/𝐜𝐦𝟑) 

𝒎𝟐 

(g/𝐜𝐦𝟑) 

𝜺 

(%) 𝒙 𝜺 

(%) 
STDV 

Al Cu Mg 𝐀𝐥𝟐𝐎𝟑 Sampel 1 Sampel 2 Sampel 3 

SP 1 100 0 0 0 - 

500 

4.864 5.097 4.79 5.029 5.268 4.75 5.053 5.289 4.67 4.74 0.06 

SP 2 93.5 4.5 1 1 56 𝜇m 5.195 5.686 9.45 5.187 5.681 9.52 5.269 5.777 9.64 9.54 0.10 

SP 3 93.5 4.5 1 1 20 nm 5.170 5.514 6.65 5.169 5.519 6.77 5.245 5.590 6.58 6.67 0.10 

SP 4 93 4.5 1.5 1 56 𝜇m 5.045 5.455 8.13 5.005 5.431 8.51 5.046 5.509 9.18 8.60 0.53 

SP 5 93 4.5 1.5 1 20 nm 5.036 5.358 6.39 5.023 5.354 6.59 5.057 5.372 6.23 6.40 0.18 

SP 6 100 0 0 0 - 

550 

5.070 5.307 4.67 5.070 5.306 4.65 5.067 5.293 4.46 4.60 0.12 

SP 7 93.5 4.5 1 1 56 𝜇m 5.357 5.834 8.90 5.290 5.765 8.98 5.251 5.728 9.08 8.99 0.09 

SP 8 93.5 4.5 1 1 20 nm 5.236 5.566 6.30 5.264 5.610 6.57 5.333 5.673 6.38 6.42 0.14 

SP 9 93 4.5 1.5 1 56 𝜇m 4.103 4.409 7.46 4.104 4.423 7.77 4.102 4.444 8.34 7.86 0.45 

SP 10 93 4.5 1.5 1 20 nm 5.186 5.495 5.96 5.111 5.435 6.34 5.171 5.467 5.72 6.01 0.31 

SP 11 100 0 0 0 - 

600 

5.100 5.335 4.61 5.118 5.338 4.30 5.095 5.316 4.34 4.41 0.17 

SP 12 93.5 4.5 1 1 56 𝜇m 5.125 5.571 8.70 5.078 5.524 8.78 5.126 5.577 8.80 8.76 0.05 

SP 13 93.5 4.5 1 1 20 nm 5.272 5.596 6.15 5.227 5.551 6.20 5.181 5.503 6.22 6.19 0.04 

SP 14 93 4.5 1.5 1 56 𝜇m 5.037 5.404 7.29 5.053 5.424 7.34 5.050 5.444 7.80 7.48 0.28 

SP 15 93 4.5 1.5 1 20 nm 5.170 5.462 5.65 5.177 5.453 5.33 5.133 5.411 5.42 5.47 0.16 
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LAMPIRAN 9 

Tabulasi Nilai Penyusutan Sintered Compact 

Kode 
% Fraksi Komposisi Ukuran 

Butir 

𝐀𝐥𝟐𝐎𝟑 

Temp. 

Sinter 

(℃) 

𝑽𝑮𝑪 𝑽𝑺𝑪 ∆𝑽 (%) 𝑽𝑮𝑪 𝑽𝑺𝑪 ∆𝑽 (%) 𝑽𝑮𝑪 𝑽𝑺𝑪 ∆𝑽 (%) 𝒙 ∆𝑽 

(%) 
STDV 

Al Cu Mg 𝐀𝐥𝟐𝐎𝟑 Sampel 1 Sampel 2 Sampel 3 

SP 1 100 0 0 0 - 

500 

2.065 2.033 1.55 2.155 2.120 1.62 2.187 2.149 1.74 1.64 0.09 

SP 2 93.5 4.5 1 1 56 𝜇m 2.205 2.121 3.81 2.181 2.097 3.85 2.215 2.129 3.88 3.85 0.04 

SP 3 93.5 4.5 1 1 20 nm 2.030 1.981 2.41 2.038 1.988 2.45 2.090 2.038 2.49 2.45 0.04 

SP 4 93 4.5 1.5 1 56 𝜇m 2.152 2.085 3.11 2.134 2.069 3.05 2.153 2.088 3.02 3.06 0.05 

SP 5 93 4.5 1.5 1 20 nm 2.001 1.966 1.75 1.987 1.951 1.81 2.019 1.982 1.83 1.80 0.04 

SP 6 100 0 0 0 - 

550 

2.215 2.171 1.99 2.202 2.159 1.95 2.210 2.166 1.99 1.98 0.02 

SP 7 93.5 4.5 1 1 56 𝜇m 2.284 2.194 3.94 2.267 2.176 4.01 2.242 2.154 3.93 3.96 0.05 

SP 8 93.5 4.5 1 1 20 nm 2.097 2.044 2.53 2.106 2.052 2.56 2.133 2.079 2.53 2.54 0.02 

SP 9 93 4.5 1.5 1 56 𝜇m 1.760 1.698 3.52 1.751 1.695 3.20 1.756 1.701 3.13 3.28 0.21 

SP 10 93 4.5 1.5 1 20 nm 2.087 2.039 2.30 2.029 1.988 2.02 2.073 2.030 2.07 2.13 0.15 

SP 11 100 0 0 0 - 

600 

2.249 2.197 2.31 2.257 2.206 2.26 2.245 2.193 2.32 2.30 0.03 

SP 12 93.5 4.5 1 1 56 𝜇m 2.199 2.109 4.09 2.184 2.095 4.08 2.210 2.120 4.07 4.08 0.01 

SP 13 93.5 4.5 1 1 20 nm 2.124 2.069 2.59 2.103 2.048 2.62 2.085 2.031 2.59 2.60 0.01 

SP 14 93 4.5 1.5 1 56 𝜇m 2.180 2.099 3.72 2.172 2.096 3.50 2.175 2.101 3.40 3.54 0.16 

SP 15 93 4.5 1.5 1 20 nm 2.133 2.081 2.44 2.069 2.018 2.46 2.091 2.039 2.49 2.46 0.02 

 

 



124 

 

 

LAMPIRAN 10 

TABULASI DATA SIFAT FISIS KOMPOSIT 

Tabulasi Data Hasil Penelitian Sifat Fisis Komposit Paduan Al – Cu – Mg - Al2O3 

Kode 

Komposisi 

(%) 
Ukuran 

Butir 

𝐀𝐥𝟐𝐎𝟑 

Densitas 

Teoritis 

(g/cm3) 

Densitas 

GC 

(g/cm3) 

Densitas 

SC 

(g/cm3) 

Densitas Relatif 

GC 

(%) 

Densitas Relatif 

SC 

(%) 

Porositas 

(%) 

Shrinkage 

(%) 
Al Cu Mg 𝐀𝐥𝟐𝐎𝟑 

500℃ 

SP1 100 0 0 0 - 2.700 1.724 1.729 63.83 64.04 4.74 1.64 

SP2 93.5 4.5 1 1 𝜇 2.983 1.661 1.682 55.67 56.39 9.54 3.85 

SP3 93.5 4.5 1 1 n 2.983 1.610 1.627 53.98 54.55 6.67 2.45 

SP4 93 4.5 1.5 1 𝜇 2.980 1.704 1.696 57.17 57.21 8.60 3.06 

SP5 93 4.5 1.5 1 n 2.980 1.618 1.640 54.31 55.03 6.40 1.80 

550℃ 

SP6 100 0 0 0 - 2.700 1.724 1.746 63.84 64.66 4.60 1.98 

SP7 93.5 4.5 1 1 𝜇 2.983 1.661 1.696 55.67 56.85 8.99 3.96 

SP8 93.5 4.5 1 1 n 2.983 1.610 1.639 53.98 54.96 6.42 2.54 

SP9 93 4.5 1.5 1 𝜇 2.980 1.704 1.706 57.17 57.25 7.86 3.28 

SP10 93 4.5 1.5 1 n 2.980 1.619 1.644 54.32 55.15 6.01 2.13 

600℃ 

SP11 100 0 0 0 - 2.700 1.724 1.757 63.84 65.06 4.41 2.30 

SP12 93.5 4.5 1 1 𝜇 2.983 1.660 1.702 55.66 57.07 8.76 4.08 

SP13 93.5 4.5 1 1 n 2.983 1.610 1.645 53.98 55.15 6.19 2.60 

SP14 93 4.5 1.5 1 𝜇 2.980 1.705 1.712 57.23 57.45 7.48 3.54 

SP15 93 4.5 1.5 1 n 2.980 1.621 1.657 54.40 55.61 5.47 2.46 
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LAMPIRAN 11 

Tabulasi Nilai Kekerasan Mikro Sintered Compact 

Kode 
% Fraksi Komposisi Ukuran 

Butir 

𝐀𝐥𝟐𝐎𝟑 

Temp. 

Sinter 

(℃) 

 
Kiri 

(HV) 

Tengah 

(HV) 

Kanan 

(HV) 

�̅� HV 

(%) Al Cu Mg 𝐀𝐥𝟐𝐎𝟑 

SP 1 100 0 0 0 - 

500 

Atas 23.5 28.5 23.6 

27.5 Tengah 31.2 30.1 29.5 

Bawah 32.2 23.0 25.6 

SP 2 93.5 4.5 1 1 56 𝜇m 

Atas 47.3 50.5 50.8 

48.1 Tengah 50.6 46.7 44.6 

Bawah 48.1 47.8 46.3 

SP 3 93.5 4.5 1 1 20 nm 

Atas 52.5 55.6 59.8 

52.1 Tengah 50.6 46.7 44.8 

Bawah 58.1 47.8 52.8 

SP 4 93 4.5 1.5 1 56 𝜇m 

Atas 55.0 51.4 37.7 

49.6 Tengah 49.9 51.8 50.2 

Bawah 45.4 50.6 54.8 

SP 5 93 4.5 1.5 1 20 nm 

Atas 55.3 51.3 56.0 

53.5 Tengah 52.2 52.9 52.1 

Bawah 48.1 57.7 55.7 
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Kode 
% Fraksi Komposisi Ukuran 

Butir 

𝐀𝐥𝟐𝐎𝟑 

Temp. 

Sinter 

(℃) 

 
Kiri 

(HV) 

Tengah 

(HV) 

Kanan 

(HV) 

�̅� HV 

(%) Al Cu Mg 𝐀𝐥𝟐𝐎𝟑 

SP 6 100 0 0 0 - 

550 

Atas 27.9 37.4 23.6 

29.4 Tengah 33.7 30.1 29.5 

Bawah 32.2 29.0 21.1 

SP 7 93.5 4.5 1 1 56 𝜇m 

Atas 46.1 46.9 45.8 

49.0 Tengah 53.9 58.8 56.9 

Bawah 44.3 43.9 44.7 

SP 8 93.5 4.5 1 1 20 nm 

Atas 55.6 54.9 66.4 

53.6 Tengah 50.3 61.4 43.3 

Bawah 57.6 46.2 47.0 

SP 9 93 4.5 1.5 1 56 𝜇m 

Atas 56.1 57.0 56.9 

51.3 Tengah 47.3 57.9 42.2 

Bawah 34.5 57.9 51.8 

SP 10 93 4.5 1.5 1 20 nm 

Atas 55.1 49.6 58.0 

54.6 Tengah 54.7 58.8 51.9 

Bawah 57.6 53.8 52.3 
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Kode 
% Fraksi Komposisi Ukuran 

Butir 

𝐀𝐥𝟐𝐎𝟑 

Temp. 

Sinter 

(℃) 

 
Kiri 

(HV) 

Tengah 

(HV) 

Kanan 

(HV) 

�̅� HV 

(%) Al Cu Mg 𝐀𝐥𝟐𝐎𝟑 

SP 11 100 0 0 0 - 

600 

Atas 27.9 37.4 33.1 

31.1 Tengah 33.7 31.1 29.5 

Bawah 32.2 29.0 25.6 

SP 12 93.5 4.5 1 1 56 𝜇m 

Atas 47.3 58.5 49.8 

51.3 Tengah 50.6 51.1 54.6 

Bawah 48.1 55.5 46.3 

SP 13 93.5 4.5 1 1 20 nm 

Atas 64.2 66.3 58.2 

54.8 Tengah 48.0 56.7 44.8 

Bawah 54.2 47.8 52.8 

SP 14 93 4.5 1.5 1 56 𝜇m 

Atas 58.2 49.3 57.7 

52.1 Tengah 49.9 51.8 51.2 

Bawah 45.4 50.6 54.8 

SP 15 93 4.5 1.5 1 20 nm 

Atas 65.3 51.3 46.0 

55.7 Tengah 62.2 52.9 52.1 

Bawah 48.1 57.7 65.7 
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LAMPIRAN 12 

Tabulasi Nilai Laju Keausan Sintered Compact 

Kode Al Cu Mg 𝐀𝐥𝟐𝐎𝟑 

Ukuran 

Butir 

𝐀𝐥𝟐𝐎𝟑 

𝝆 

(g/𝒄𝒎𝟑) 

Beban 

Uji 

(N) 

Panjang 

Lintasan 

(meter) 

Waktu 

Uji 

(detik) 

Temp. 

Sinter 

(℃) 

M loss 

(gram) 

vol. 

Keausan 

(𝒎𝒎𝟑) 

Laju 

Keausan 

(𝒎𝒎𝟑/m) 

Laju 

Keausan 

(𝒎𝒎𝟑/m-N) 

SP 1 100 0 0 0 - 1.730 

2.5 16.14 60 

500 

0.025 14.449 0.895 0.358 

SP 2 93.5 4.5 1 1 56 𝜇m 1.682 0.021 12.484 0.773 0.309 

SP 3 93.5 4.5 1 1 20 nm 1.626 0.020 12.300 0.762 0.305 

SP 4 93 4.5 1.5 1 56 𝜇m 1.705 0.021 12.318 0.763 0.305 

SP 5 93 4.5 1.5 1 20 nm 1.636 0.019 11.614 0.720 0.288 

SP 6 100 0 0 0 - 1.745 

550 

0.023 13.183 0.817 0.327 

SP 7 93.5 4.5 1 1 56 𝜇m 1.694 0.019 11.217 0.695 0.278 

SP 8 93.5 4.5 1 1 20 nm 1.639 0.018 10.979 0.680 0.272 

SP 9 93 4.5 1.5 1 56 𝜇m 1.705 0.019 11.144 0.690 0.276 

SP 10 93 4.5 1.5 1 20 nm 1.649 0.016 9.702 0.601 0.240 

SP 11 100 0 0 0 - 1.757 

600 

0.020 11.381 0.705 0.282 

SP 12 93.5 4.5 1 1 56 𝜇m 1.703 0.017 9.980 0.618 0.247 

SP 13 93.5 4.5 1 1 20 nm 1.646 0.015 9.113 0.565 0.226 

SP 14 93 4.5 1.5 1 56 𝜇m 1.709 0.016 9.360 0.580 0.232 

SP 15 93 4.5 1.5 1 20 nm 1.659 0.012 7.235 0.448 0.179 
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LAMPIRAN 13 

TABULASI DATA PENELITIAN SIFAT MEKANIS KOMPOSIT 

Tabulasi Data Hasil Penelitian Sifat Mekanis Komposit Paduan Al – Cu – Mg - Al2O3 

Kode 

Komposisi 

(%) Ukuran Butir 

𝐀𝐥𝟐𝐎𝟑 

Densitas SC 

(g/cm3) 

Hardness 

(HV) 

Laju Aus 

(𝐦𝐦𝟑/𝐦) 
Al Cu Mg 𝐀𝐥𝟐𝐎𝟑 

500℃ 

SP1 100 0 0 0 - 1.729 27.5 0.895 

SP2 93.5 4.5 1 1 𝜇 1.682 48.1 0.773 

SP3 93.5 4.5 1 1 n 1.627 52.1 0.762 

SP4 93 4.5 1.5 1 𝜇 1.696 49.6 0.763 

SP5 93 4.5 1.5 1 n 1.640 53.5 0.720 

550℃ 

SP6 100 0 0 0 - 1.746 29.4 0.817 

SP7 93.5 4.5 1 1 𝜇 1.696 49.0 0.695 

SP8 93.5 4.5 1 1 n 1.639 53.6 0.680 

SP9 93 4.5 1.5 1 𝜇 1.706 51.3 0.690 

SP10 93 4.5 1.5 1 n 1.644 54.6 0.601 

600℃ 

SP11 100 0 0 0 - 1.757 31.1 0.705 

SP12 93.5 4.5 1 1 𝜇 1.702 51.3 0.618 

SP13 93.5 4.5 1 1 n 1.645 54.8 0.565 

SP14 93 4.5 1.5 1 𝜇 1.712 52.1 0.580 

SP15 93 4.5 1.5 1 n 1.657 55.7 0.448 

 






