
 

Journal of Computing and Electronic Information Management 
 

ISSN: 2413-1660 

 

94 

 

Power analysis of the planetary automatic transmission 

 
Luda Yu a, Zhiyuan Jiao b, Chao Ma c 

Shandong University of Science and Technology, College of Mechanical and Electronic 

Engineering, Qingdao, China 
a441265440@qq.com, b1062036204@qq.com, c410235705@qq.com 

 

Abstract: With the development of the society and the improvement of the living 

standard, people pay more and more attention to the comfort and safety of travel tools. 

Automatic transmission (AT) is one of the most important components of vehicles, and 

it directly determines the stability and economic performance of vehicle. The shifting 

smoothness of AT is an important index to check whether the vehicle has comfort and 

safety. This paper proposed a scheme of AT, and it composed of 3-row planetary gear 

mechanism. The transmission scheme can achieve 5 forward gears and 1 reverse gear, 

and each gear only need 3 link elements at the working state. The power flow of each 

gear is analyzed, and the results show that the proposed AT scheme has the 

advantages of change gear easily and cause shift impact hardly 
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1. Introduction 

With the continuous improvement of living conditions, more and more people are 

pursuing the quality of the quality of life and hoping to get the best driving experience 

in driving. Planetary AT consists of the gear transmission mechanism and the gear shift 

actuator [1-2]. The gear transmission mechanism refers to the planetary gear 

mechanism, and its function is to change the input speed and torque. The gear shift 

actuator refers to the link element, it mainly composes of clutches and brakes, and its 

function is to change the active element in the gear transmission mechanism or 

eliminate the redundant degree-of-freedom, so that the AT can get the target gear. Its 

advantages are simple structure, easy manufacturing and low cost. And it has the 

characteristics of compact structure, good craft and stable shift [3-7]. 

This paper proposed a transmission scheme of AT, and it consists of 3-row planetary 

gear mechanism, and 3 clutches and 3 brakes. The scheme can achieve 5 forward 
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gears and 1 reverse gear. The power flow of each gear is analyzed, and the results 

show that it has a good shift operation. 

 

2. AT transmission scheme 

The transmission scheme of AT is shown in Fig.1, and the S, PC, P and R are the sun 

gear, planet carrier, planet gear and ring gear respectively, the B is the brake, the C is 

the clutch, i is input, and o is output. 

  

 

Fig.1 AT transmission scheme 

 

Table 1 working state of link element 

Gear C0 C1 C2 B0 B1 B2 

Forward 1 ● ●    ● 

Forward 2  ●  ●  ● 

Forward 3 ● ●   ●  

Forward 4 ● ● ●    

Forward 5  ● ● ●   

Reverse ●  ●   ● 

 

From Fig.1, the brake B0 is setting between sun gear S0 and the frame. When it is at 

the working state, the S0 is locked, and the forward planetary mechanism performs the 

overdrive gear. The clutch connects with the input and the sun gear S0, and when it is 

at the working state, the S0 is driven as the same speed as the input, and the forward 

planetary mechanism performs the direct gear. And when the B0 and C0 are all at the 

non-working state, the forward planetary mechanism performs no power transmission. 

The ring gear R0 connects with R2 and S1 by clutch C1 and C2 respectively. 

The brake B1 is setting between S1 and the frame, and the S1 and S2 are locked when 

B1 is at the working state. The brake B2 is setting between PC1 and the frame, and the 

PC1 is locked when B2 is at the working state, and it makes the intermediate planetary 
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mechanism performs the fixed axis gear train. When the B2 is at non-working state, the 

intermediate planetary mechanism performs differential gear train. 

The R1 connects with PC2 with the same speed as the output. 

The working state of link elements in each gear is illustrated in Table 1. 

● shows that it is at the working state 

 

3. Power analysis 

For the convenience of analysis, the rotation direction of the input shaft is clockwise, 

and each gear described as follows. 

 

3.1 Forward 1 gear 

Clutch C0 and C1, brake B2 are at the working state in the forward 1 gear. 

The C0 is at the working state, so the input connected to the S0. According to the 

working state of the single planetary gear mechanism, the forward planetary 

mechanism performs the direct gear, the direction of R0 is clockwise. The power 

transfers to R2 by the clutch C1. The power is split into 2 way in P2 with the clockwise 

direction. One way transfers to PC2. Another way transfers to S1and S2 with the 

anti-clockwise direction, and the power is to P1 with a clockwise direction. Because of 

the working state of the B2, it makes the intermediate planetary mechanism a fixed 

axis gear train, the R1 is at a clockwise direction. And according to the connection of 

the R1 and PC2, the power transfers to the output axis with a clockwise direction. 

 

3.2 Forward 2 gear 

Clutch C1, brake B0 and B2 are at the working state in the forward 2 gear. 

The brake B0 locks the S0, and the sun gear of the forward planetary mechanism is 

fixed. The power is input by the planet carrier PC0, and the forward planetary 

mechanism performs overdrive gear. The input axis turns clockwise and drives P0 to 

rotate around S0. As S0 is fixed, the direction of P0 rotation is clockwise, and the power 

is transmitted to R0. After that, the power transfer mode is similar to the forward 1 gear, 

and no longer is described. 

 

3.3 Forward 3 gear 

Clutch C1 and C1, brake B1 are at the working state in the forward 3 gear. 

The C0 is at working state, so the forward planetary mechanism performs the direct 

gear. The power transfers to R0 with a clockwise direction. Because of the working 

state of the C1, the power transfers to the rear planetary mechanism. Because the B1 

is at the working state, the P2 can only rotate clockwise around the S2, the power is 
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transmitted from PC2 to the output axis with a clockwise direction. The intermediate 

planetary mechanism is in a state of no-load at this gear. 

 

3.4 Forward 4 gear 

Clutch C1, C1 and C2 are at the working state in the forward 4 gear. 

The C0 is at working state, so the forward planetary mechanism performs the direct 

gear. The power transfers to R0 with a clockwise direction. Because of the working 

state of the C1 and C2, R2 and S1 rotate at the same speed. According to the working 

state of planet mechanism, PC2 is rotated to the output shaft at the same speed, and 

the direction is clockwise, in this case, the rear planetary mechanism also performs 

direct transmission. The ratio is 1 in this gear, and the intermediate planetary 

mechanism is in a state of no-load. 

 

3.5 Forward 5 gear 

Clutch C1 and C2, brake B0 are at the working state in the forward 4 gear. 

The B0 is at working state, so the forward planetary mechanism performs the overdrive 

gear. The power transfers to R0 with a clockwise direction. Because of the working 

state of the C1 and C2, the rear planetary mechanism performs direct transmission, 

and the power transmits to the output shaft with a clockwise direction. The 

transmission ratio is less than 1, and the intermediate planetary mechanism is no-load. 

 

3.6 Reverse gear 

Clutch C0 and C2, brake B2 are at the working state in the reverse gear. 

The C0 is at working state, so the forward planetary mechanism performs the direct 

gear. The power transfers to R0 with a clockwise direction. Because of the working 

state of the C2, the S1 and S2 are in clockwise rotation. The power continues transfers 

to P1 and with an anti-clockwise direction. Because the B2 is at the working state, the 

PC1 is locked, and makes the mechanism a fixed axis gear train, the R1 is in 

anti-clockwise rotation. And the power transfers to output shaft through PC2 with an 

anti-clockwise direction. 

 

4. Conclusion 

This paper proposed a scheme of AT. The transmission scheme can achieve 5 forward 

gears and 1 reverse gear, and each gear only need 3 link elements at the working state. 

The power flow of each gear is analyzed, and the results show that the proposed AT 

scheme has the advantages of change gear easily and cause shift impact hardly. 
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