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LAMPIRAN 

 

 

1. Material komposit berpori space holder karet       = A 

2. Material komposit berpori space holder ubi jalar ungu = B 

3. Material komposit berpori space holder kacang hijau   = C 

Pengolahan Data 

Pengujian Densitas dan Porositas 

Rumus: 

𝜌𝑎𝑝𝑝𝑎𝑟𝑒𝑛𝑡   =
𝑊𝐾𝑒𝑟𝑖𝑛𝑔 

𝑊𝐾𝑒𝑟𝑖𝑛𝑔−𝑊𝐵𝑎𝑠𝑎ℎ
  𝑥 𝜌𝑓𝑙𝑢𝑖𝑑𝑎 

𝜌𝑡𝑒𝑜𝑟𝑖𝑡𝑖𝑠      = ( 𝜌m x 𝜗𝑚 ) + ( 𝜌f x 𝜗𝑓 ) 

𝜌𝑟𝑒𝑙𝑎𝑡𝑖𝑓       =  
𝜌𝑎𝑝𝑝𝑎𝑟𝑒𝑛𝑡

𝜌𝑡𝑒𝑜𝑟𝑖𝑡𝑖𝑠
  𝑥 100 % 

Φ              = 100%  − 𝜌𝑟𝑒𝑙𝑎𝑡𝑖𝑓 

 

1. Pengujian sampel material komposit berpori space holder karet 

    Pada sampel karet A3 

𝜌𝑎𝑝𝑝𝑎𝑟𝑒𝑛𝑡 =
3,75𝑔𝑟

3,75𝑔𝑟−1,87𝑔𝑟
 𝑥 1 gr/cm3 = 1,99 gr/cm3 

𝜌𝑡𝑒𝑜𝑟𝑖𝑡𝑖𝑠 = 2,67 gr/cm3 

𝜌𝑟𝑒𝑙𝑎𝑡𝑖𝑓   =  
1,99 gr/𝑐𝑚3

2,67 gr/𝑐𝑚3  𝑥 100 % = 74,53% 

Φ = 100%  −  74,53% = 25,47% 

    Pada sampel karet A4 

𝜌𝑎𝑝𝑝𝑎𝑟𝑒𝑛𝑡 =
3,83𝑔𝑟

3,83𝑔𝑟−1,93𝑔𝑟
 𝑥 1 gr/cm3 = 2,02 gr/cm3 

𝜌𝑡𝑒𝑜𝑟𝑖𝑡𝑖𝑠 = 2,67 gr/cm3 

𝜌𝑟𝑒𝑙𝑎𝑡𝑖𝑓   =  
2,02 gr/𝑐𝑚3

2,67 gr/𝑐𝑚3  𝑥 100 % = 75,65%  

Φ = 100%  −  75,65% = 24,35% 
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2. Pengujian sampel material komposit berpori space holder ubi jalar ungu 

    Pada sampel ubi jalar ungu B1 

𝜌𝑎𝑝𝑝𝑎𝑟𝑒𝑛𝑡 =
3,93𝑔𝑟

3,93𝑔𝑟−1,91𝑔𝑟
 𝑥 1 gr/cm3 = 1,94 gr/cm3 

𝜌𝑡𝑒𝑜𝑟𝑖𝑡𝑖𝑠 = 2,67 gr/cm3 

𝜌𝑟𝑒𝑙𝑎𝑡𝑖𝑓   =  
1,94 gr/𝑐𝑚3

2,67 gr/𝑐𝑚3  𝑥 100 % = 72,65% 

Φ = 100%  −  72,65% = 27,35% 

    Pada sampel ubi jalar ungu B3 

𝜌𝑎𝑝𝑝𝑎𝑟𝑒𝑛𝑡 =
3,99𝑔𝑟

3,99𝑔𝑟−2,00𝑔𝑟
 𝑥 1 gr/cm3 =  2,00gr/cm3 

𝜌𝑡𝑒𝑜𝑟𝑖𝑡𝑖𝑠 = 2,67 gr/cm3 

𝜌𝑟𝑒𝑙𝑎𝑡𝑖𝑓   =  
2,00 gr/𝑐𝑚3

2,67 gr/𝑐𝑚3  𝑥 100 % = 74,90% 

Φ = 100%  −  74,90% = 25,10% 

 

3. Pengujian sampel material komposit berpori space holder ubi jalar ungu 

    Pada sampel kacang hijau C1 

𝜌𝑎𝑝𝑝𝑎𝑟𝑒𝑛𝑡 =
3,70𝑔𝑟

3,70𝑔𝑟−1,79𝑔𝑟
 𝑥 1 gr/cm3 = 1,93 gr/cm3 

𝜌𝑡𝑒𝑜𝑟𝑖𝑡𝑖𝑠 = 2,67 gr/cm3 

𝜌𝑟𝑒𝑙𝑎𝑡𝑖𝑓   =  
1,93 gr/𝑐𝑚3

2,67 gr/𝑐𝑚3  𝑥 100 % = 72,28% 

Φ = 100%  −  72,28% = 27,72% 

    Pada sampel kacang hijau C2 

𝜌𝑎𝑝𝑝𝑎𝑟𝑒𝑛𝑡 =
3,92 𝑔𝑟

3,92𝑔𝑟−1,88𝑔𝑟
 𝑥 1 gr/cm3 = 1,92 gr/cm3 

𝜌𝑡𝑒𝑜𝑟𝑖𝑡𝑖𝑠 = 2,67 gr/cm3 

𝜌𝑟𝑒𝑙𝑎𝑡𝑖𝑓   =  
1,92 gr/𝑐𝑚3

2,67 gr/𝑐𝑚3  𝑥 100 % = 71,91% 

Φ = 100%  −  71,91% = 28,09% 

 

Average porositas 

1. Material komposit berpori space holder karet 

    Average = 
ϕ A3+ ϕ  A4

2
 = 

25,47+24,35

2
 = 24,91% 

2. Material komposit berpori space holder ubi jalar ungu 

    Average = 
ϕ B1+ ϕB3

2
 = 

27,35+25,10

2
 = 26,23% 
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3. Material komposit berpori space holder kacang hijau 

    Average = 
ϕ C1+ ϕC2

2
 = 

27,72+28,09

2
 = 27,91% 

 

Pengujian Kuat Tekan 

Rumus:  

𝜎𝑅 =  
𝐹

𝐴
 

𝝈𝑹 =  
𝑭

𝝅𝒓𝟐
 

1. Pengujian sampel material komposit berpori space holder karet 

    Pada sampel karet A3 

𝜎𝑅 =  
5,53(𝑘𝑁) x 1000

3,14 𝑥 8,52    = 24,38 MPa  

    Pada sampel karet A4 

𝜎𝑅 =  
5,20(𝑘𝑁) x 1000

3,14 𝑥 8,52    = 22,92 MPa  

    Pada sampel karet A5 

𝜎𝑅 =  
5,18(𝑘𝑁) x 1000

3,14 𝑥 8,52    = 22,83 MPa  

 

2. Pengujian sampel material komposit berpori space holder ubi jalar ungu 

    Pada sampel ubi jalar ungu B1 

𝜎𝑅 =  
4,61(𝑘𝑁) x 1000

3,14 𝑥 8,52    = 20,32 MPa  

    Pada sampel ubi jalar ungu B2 

𝜎𝑅 =  
4,36(𝑘𝑁) x 1000

3,14 𝑥 8,52    = 19,22 MPa  

    Pada sampel ubi jalar ungu B3 

𝜎𝑅 =  
4,01(𝑘𝑁) x 1000

3,14 𝑥 8,52    = 17,68 MPa  

 

 



Universitas Sriwijaya 

3. Pengujian sampel material komposit berpori space holder kacang hijau 

    Pada sampel kacang hijau C1 

𝜎𝑅 =  
3,80(𝑘𝑁) x 1000

3,14 𝑥 8,52    = 16,75 MPa  

    Pada sampel kacang hijau C2 

𝜎𝑅 =  
3,94(𝑘𝑁) x 1000

3,14 𝑥 8,52    = 17,37 MPa  

    Pada sampel kacang hijau C3 

𝜎𝑅 =  
3,74(𝑘𝑁) x 1000

3,14 𝑥 8,52    = 16,49 MPa  

Average Kekuatan Tekan 

1. Material komposit berpori space holder karet 

    Average = 
A3+A4+A5

3
 = 

24,38+22,92+22,83

3
 = 23,37 MPa 

2. Material komposit berpori space holder ubi jalar ungu 

    Average = 
B1+B2+B3

3
 = 

20,32+19,22+17,68

3
 = 19,07 MPa 

3. Material komposit berpori space holder kacang hijau 

    Average = 
C1+C2+C3

3
 = 

16,75+17,37+16,49

3
 = 16,87 MPa 
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Pengujian Densitas 

1. Pengujian sampel material komposit berpori space holder karet 

     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2. Pengujian sampel material komposit berpori space holder ubi jalar ungu 
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3. Pengujian sampel material komposit berpori space holder kacang hijau 
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Green body material komposit berpori space holder karet 

 

 

 

 

 

 

 

 

Green body material komposit berpori space holder ubi jalar ungu 

 

 

 

 

 

 

 

 

Green body material komposit berpori space holder kacang hijau 
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Hasil sintering material komposit berpori space holder ubi jalar ungu 

 

 

 

 

 

 

 

 

Hasil sintering material komposit berpori space holder ubi jalar ungu 

 

 

 

 

 

 

 

 Hasil sintering material komposit berpori space holder kacang hijau 
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Hasil pengujian komposisi kimia serbuk Aluminium dengan alat Portable X-Ray 

Fluorescene Analyzer Niton XL 2 
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Kompaksi pertama dengan tekanan 1200 psi atau 70 kg/cm2 
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Kompaksi pertama dengan tekanan 1500 psi atau 100 kg/cm2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

PT. PUPUK SRIWIDJAJA PALEMBANG 

DEPARTEMEN INSPEKSI TEKNIK 

LAB. NDT - KELOMPOK INSPEKSI TEKNIK KHUSUS 

 
X-Ray Fluorenscence Analyzer 

 
 

Sample ID : Aluminium  Powder                     Material :  Aluminium 

 

 

Customer :  Yogi Pratama                                    Dimension :  NA 

 

 

Commision :       Filler metals :  NA 

 

 

Lab-no. :        Heat treatment :  NA 

 

 

PTQ-no. :        Heat-no. : 

 

 

 

Al = 97, 50    Nb = 0, 059   Pd = 0, 000 

S i = 1, 16    Mn = 0, 059   Bi = 0, 000 

Fe = 0, 736    Mo = <0, 024  V = 0, 000 

Cr = 0, 174    Pb = <0, 024  Ti = 0, 000 

Zn = 0, 150    Sn = <0, 005  W = 0, 000 

Cu = 0, 097    Sb = <0, 004  Ru = 0, 000 

 

 

 

 

 

Town    Date    Tester   Engineer 

Palembang              05.04.2018                 Efri Firmansyah 



 

: Yogi Pratama 



 

: Yogi Pratama / 03051181419012 

: Diki Yunika / 03051281419089 
: Asep Saputra / 03051281419155 
: Muhamad Ardiansyah / 03051281419156 

 



 



 


