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LAMPIRAN 
 

Lampiran 1 Data kalibrasi mesin 
 

Ulangan 
Kecepatan 

(m/s) 

konsentrat setiap 

kandang (kg) 

1 0,38 4,16 

2 0,39 4,2 

3 0,38 4,08 

rata-rata 0,383 4,147 

1 0.33 5.52 

2 0.32 5.51 

3 0.32 5.5 

rata-rata 0.323 5.51 

1 0,26 7,20 

2 0,26 7,15 

3 0,26 6,80 

rata-rata 0,26 7,050 

1 0.21 8.55 

2 0.21 8.51 

3 0.21 8.49 

rata-rata 0.21 8.51.6 

1 0,17 10,95 

2 0,16 10,20 

3 0.17 10.95 

rata-rata 0.166 10.65 

 

Lampiran 2 Data spesifikasi baterai 
 

   kapasitas Dimensi (mm)  

Merek Tipe 
Volt 
(V) 

10HR 

(Ah) 

 

Panjang 

 

Lebar 

 

Tinggi 

Berat 
(kg) 

Incoe SG65-12 12 65 350 167 173 22 

 
Lampiran 3 Data spesifikasi motor listirk 

 

 

model 
   output  

HP 

power  

W 

Voltage 

(V) 

Frequency 

(Hz) 

Curent 

(A) 

Torque 

(mN-m) 

Rated 

speed 

(r/min) 

51K90GU- 

CWE 

 

1/8 
 

90 
Single 

phase 
220 

 

60 
 

0.82 
 

450 
 

1450 
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Lampiran 4 Data spesifikasi inverter 
 

Input 

(V) 

 

Output (V) 
 

Type 
Output 

Frequency (Hz) 

Output Current 

(A) 

9V - 
16V 

220V/230V 
DC/AC 

Inverters 
50 120 

 
Lampiran 5 Perhitungan gaya geser dan momen pada rangka 

 

 

 

 

Gambar x 3D Free Body Diagram kerangka 

A. Perhitungan Tegangan Izin 

Diketahui : Tensile Stress JIS G3101 SS400 = maks. 510Mpa 

Safety Factor 1 = 5.6 

Safety Factor 2 = 1.5 

Perhitungan :   𝜎 =
     𝜎𝑏 = 

510
 = 60.71Mpa (maksimum) 

𝑠𝑓1×𝑠𝑓2 5.6×1.5 
 

B. Perhitungan Tegangan Geser 

Diketahui : P=P1=P2=P3=P4=245.25N 

Wa=Wa1=Wa2=Wa3=Wa4=14.02N 

Wb=Wb1=Wb2=Wb3=Wb4=14.72N 
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 Perhitungan Gaya : 

∑Fx =  0 (tidak ada gaya arah sumbu x) 

∑Fz =  0 (tidak ada gaya arah sumbu z) 

∑Fy = 0 

𝑅𝑡𝑜𝑡𝑎𝑙 − 𝑃1 − 𝑃2 − 𝑃3 − 𝑃4 − 𝑊𝑎1 − 𝑊𝑎2 − 𝑊𝑎3 − 
𝑊𝑎4 − 𝑊𝑏1 − 𝑊𝑏2 − 𝑊𝑏3 − 𝑊𝑏4 = 0 

𝑅𝑡𝑜𝑡𝑎𝑙 − 4𝑃 − 4𝑊𝑎 − 4𝑊𝑏 = 0 

𝑅𝑡𝑜𝑡𝑎𝑙 = 4(245.25𝑁) − 4(14.02𝑁) − 4(14.72𝑁) 

𝑅𝑡𝑜𝑡𝑎𝑙 = 1095.96𝑁 

 Perhitungan Luas Total, Momen Inersia, dan Rasio kelangsingan : 

Luas Total 

A= (2 × (30 × 1.5)) + 

(2 × (30 × 1.5)) 

A= 90 + 81 = 171 mm2 

Atotal = 4 × 𝐴 = 4 × 171 = 
684mm2 

Atotal = 684 x 10-6m2 

 
Momen Inersia 

I = 
1 

𝐵𝐻3 − 
1 

𝑏ℎ3 
12 12 

I = 
1 

30 × 303 − 
1 

27 × 273 
12 12 

I = 23213.25mm4 = 23213.25 x 

10-12 m4 

 

 Perhitungan Tegangan Geser 

𝜎𝑔𝑒𝑠𝑒𝑟 = 
𝑅𝑡𝑜𝑡𝑎𝑙 

= 
1095.96 

 

= 1.6Mpa < 60.71 Mpa (baik) 
𝐴𝑡𝑜𝑡𝑎𝑙 684×10−6 

 

C. Perhitungan Tegangan Lentur 

Diketahui : 

Perhitungan : 

 ∑Mxy = 0 

.𝑀 − ((𝑃3 + 𝑊𝑎3 + 𝑊𝑏3) × 1050) = 0 

.𝑀 = ((245.25 + 14.02 + 14.72) × 1050) = 287689.5Nmm 

Mxy = 287.6895Nm 

 ∑Myz = 0 

.𝑀 + ((𝑃1 + 𝑊𝑎1 + 𝑊𝑏1) × 1050) = 0 

.𝑀 = −((245.25 + 14.02 + 14.72) × 1050) = −287689.5Nmm 

Myz = -287.6895Nm 

 ∑Mxz = 0 

n21= 
1.05𝑖+0𝑗+0𝑘  

= 
1.05𝑖 

√1.052+0+0 1.05 
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F21 = (𝑃2 + 𝑊𝑎2 + 𝑊𝑏2) 
1.05𝑖 

= 273.99 
1.05𝑖 

= 273.99𝑖N 

Titik 1 ke 4 
1.05 1.05 

 

i j k  i j k 

x y z = 0 0 1.05 

Fx Fy Fz  273.99 0 0 

M21 = 287.6895iNm 

 
n23= 

0𝑖+0𝑗+1.05𝑘 
= 

1.05𝑘 

√0+0+1.052 1.05 

F23 = (𝑃2 + 𝑊𝑎2 + 𝑊𝑏2) 
1.05𝑘 

= 273.99 
1.05𝑘 

= 273.99𝑘N 

Titik 3 ke 4 
1.05 1.05 

 

i j k  i j k 

x y z = 1.05 0 0 

Fx Fy Fz  0 0 273.99 

M21 = 287.6895k Nm 

 

∑Mxz = √287.68952 + 287.68952 = 406.854Nm = 406854Nmm 

Mtotal = 287.6895 - 287.6895 + 406.854 = 406.854Nm 

 Perhitungan Tegangan Lentur 

𝜎𝑙𝑒𝑛𝑡𝑢𝑟 = 
𝑀𝑡𝑜𝑡𝑎𝑙×𝑡𝑖𝑡𝑖𝑘 𝑡𝑒𝑛𝑔𝑎ℎ 

= 
406.854×0.55 

 
= 9.6Mpa < 

𝐼 

60.71 Mpa (baik) 

 

 
Lampiran 6 Gambar teknik mesin penjatah 

23213.25×10−12 
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