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BAB III 

ANALISIS PERHITUNGAN PERUBAHAN TORSI  

3.1 Spesifikasi Kendaraan (2TR FE) 

 

 

Gambar 3.1 2TR FE 

(Sumber: Observasi Lapangan) 

 

Panjang Kendaraan = 4695 mm (184,8 in) 

Lebar Kendaraan = 1840 mm (72,4 in) 

Tinggi Kendaraan = 1790 mm (70,5 in) (tanpa roof rail) 

Massa Kendaraan = 1800 kg 

Jarak sumbu  = 2,75 mm 

Jarak Pijak Depan  = 1,54 mm 

Jarak Pijak Belakang = 1,54 mm 

Jarak Terendah = 220 mm  

Transmisi otomatis   = Torque Converter  

Gearbox  = Planetary Gear
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3.2 Spesifikasi Transmisi 

 

Tabel 3. 1 Spesifikasi Transmisi 

(Sumber: Repair Manual Toyota) 

Automatic Transmission Assembly 

Fluid Type Toyota Genuine ATF Type T-IV 

Fluid Capacity 10.1 Liters (10.7 US qts, 8.9 Imp. qts) 

Weight (Reference)* 79.9 kg (176.1 lb) 
 

 

Tabel 3. 2 Spesifikasi Transmisi 

(Sumber: Repair Manual Toyota) 

 

Planetary Gear 

 

Komponen Gear 

Front Planetary Gear Assembly 

No. of Sun Gear Teeth 42 

No. of Pinion Gear 

Teeth 
19 

No. of Ring Gear 

Teeth 
79 

Rear Planetary Gear Assembly 

No. of Sun Gear Teeth 33 

No. of Pinion Gear 

Teeth 
23 

No. of Ring Gear 

Teeth 
79 

Overdrive Planetary Gear 

Assembly 

No. of Sun Gear Teeth 31 

No. of Pinion Gear 

Teeth 
32 

No. of Ring Gear 

Teeth 
95 
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Tabel 3. 3 Spesifikasi Transmisi 

(Sumber: Repair Manual Toyota) 

Shift Lever Position  

Shift 

Lever 

Position 

and 

Gear 

Range 

Gear 

Position 

Shift 

Solenoid 

Valve 

Clutch Brake 
1-way 

Clutch 

S1 S2 C0  C1  C2  B0  B1  B2  B3  F0  F1  F2  

P Park On Off ○ - - - - - - - - - 

R Reverse On Off ○ - ○ - - - ○ ○ - - 

N Neutral On Off ○ - - - - - - - - - 

3 1st On Off ○ ○ - - - - - ○ - ○ 

 2nd On On ○ ○ - - - ○ - ○ ○ - 

 3rd Off On ○ ○ ○ - - ○ - ○ - - 

2 1st On Off ○ ○ - - - - - ○ - ○ 

 2nd* On On ○ ○ - - (○) ○ - ○ ○ - 

L 1st* On Off ○ ○ - - - - (○) ○ - ○ 

 

Planetary Gear Unit 

 

Gambar 3.2 Planetary unit 

(Sumber: Reapair Manual Toyota) 
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Tabel 3. 4 keterangan gambar 

(Sumber: Repair Manual Toyota) 

Ilustrasi dalam bentuk tulisan 

*1 Overdrive Input Shaft *2 Overdrive Planetary Gear Assembly 

*3 Input Shaft *4 Front Planetary Gear Assembly 

*5 Output Shaft *6 Rear Planetary Gear Assembly 

*7 No. 2 1-way Clutch (F2) *8 1st and Reverse Brake (B3) 

*9 1-way Clutch Assembly (F1) *10 2nd Brake (B2) 

*11 Forward Clutch (C1) *12 Direct Clutch (C2) 

*13 2nd Coast Brake (B1) *14 Overdrive 1-way Clutch (F0) 

*15 Overdrive Direct Clutch (C0) *16 Overdrive Brake (B0) 

 

Oprating system Gear 1 

 

Gambar 3.3 Oprating System Gear 1 

(Sumber: Repair Manual Toyota) 
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Oprating system Gear 2 

 

Gambar 3.4 Oprating System Gear 2 

(Sumber: Repair Manual Toyota) 

 

Oprating system Gear 3 

 

Gambar 3.5 Oprating System Gear 3 

(Sumber: Reapair Manual Toyota) 
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Oprating Engine Breaking system Gear 1 

 

Gambar 3.6 Oprating Engine Breaking System Gear 1 

(Sumber: Reapair Manual Toyota) 

 

Oprating system Gear Reverse 

 

Gambar 3.7 Oprating System Gear Reverse 

(Sumber: Reapair Manual Toyota) 
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3.3 Data Observasi Lapangan 

Berdasarkan hasil observasi lapangan didapatkan torsi yang akan diujikan 

sebagai berikut : 

 

Tabel 3. 5 Data Observasi 

(Sumber: Observasi Lapangan) 

RPM Engine RPM Propeller Shaft Km/Jam 

1000 L 306,0 8 

2 456,0 19 

3 633,0 19 

R 355,0 19 

2500 L 844,5 29 

2 946,8 51 

3 2.492 79 

R 910,3 32 

 

 

3.4 Aplikasi Rumus 

3.4.1 Rumus Perbandingan     
(S x Ns) + (R x Nr) = (S + R) x Nc 

Keterangan: 

S  = Jumlah gigi Sun Gear 

R  = Jumlah gigi Ring Gear 

Ns  = Jumlah putaran Sun Gear 

Nr  = Jumlah putaran Ring Gear 

Nc = Jumlah putaran Carrier 
Contoh : 

Nr : Nc = (R+S) : R  

= ( 79 + 42 ) : 79  

= 1,52 
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3.4.2 Rumus Torsi  

     T= F × L 

Keterangan : 

L = Panjang Lengan (cm) 

T = Torsi 

F = Gaya (Newton) 

 

 

 

3.5 Analisis Kasus 

Nilai perubahan Torsi dan Gear Ratio dengan spesifikasi Transmisi sebagai 

berikut: 

 

Tabel 3. 6 Spesifikasi Transmisi 

(Sumber: Repair Manual Toyota) 

Automatic Transmission Assembly 

Fluid Type Toyota Genuine ATF Type T-IV 

Fluid Capacity 10.1 Liters (10.7 US qts, 8.9 Imp. qts) 

Weight (Reference)* 79.9 kg (176.1 lb) 
 

 

 

Tabel 3. 7 Spesifikasi Transmisi 

(Sumber: Repair Manual Toyota) 

 

Planetary Gears  

Compound Gear 

Unit 

Front Planetary Gear Assembly 

No. of Sun Gear Teeth 42 

No. of Pinion Gear 

Teeth 
19 

No. of Ring Gear 

Teeth 
79 

Rear Planetary Gear Assembly 

No. of Sun Gear Teeth 33 

No. of Pinion Gear 

Teeth 
23 

No. of Ring Gear 

Teeth 
79 
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Overdrive Planetary Gear 

Assembly 

No. of Sun Gear Teeth 31 

No. of Pinion Gear 

Teeth 
32 

No. of Ring Gear 

Teeth 
95 

 

3.5 Penyelesaian kasus 

Dari data di tabel 3.7 maka untuk perbandingan gear ratio  

adalah sebagai berikut : 

3.5.1 Gear L 

 

GRL = 1000  ×     1                

                          3,54 

= 282,5 rpm 

 

GRL=  2500  ×     1 

                          3,54 

= 706,214 N/m 

 

Nr : Nc = (R+S) : R 

  = (79+42) : 79  

  = 1, 53  

Ns : Nr = R : S  

  = 79 : 42 

  = 1,88 

Jadi 1,53 + 1,88 = 3,41 

 

3.5.2 Gear 2 

GR2 = 1000  ×     1                

                          1,32 

= 757,58 
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GR2 =  2500  ×     1 

                          1,32 

= 1894 N/m 

 

Nr : Nc = (R+S) : R  

= ( 79 + 42 ) : 79  

= 1,53 

 

3.5.3 Gear 3  

GR3  = 1 : 1 

GR3  = 1000  ×     1                

                             1 

= 1000 

 

GR3 =  2500  ×     1 

                             1 

= 2500 N/m 

 

 

3.5.4 Gear R 

GRR  = 1000  ×     1                

                           4,86 

= 205,761 

 

GR3 =  2500  ×     1 

                          4,86 

= 514,403 N/m 

 

 

 

Ns : Nr = R : S  

  = 79 : 33 

  = 2,39 

 

 


