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Abstract: Tractor rear axle refers to the general name of all transmission parts and 

casing between the transmission and the drive wheel except for the coupling and the 

transmission shaft. The main functions of the rear axle are divided into three aspects: 

First of all, transfer engine torque which is transmitted by universal driving device to 

drive wheel through the main retarder, differential, half bearing, etc., and achieve 

deceleration and increase torque. Secondly, the torque transfer direction is changed 

through the bevel gear pair of the main reducer, making it consistent with the running 

direction of the vehicle. Thirdly, use differential to ensure different speeds of the 

internal and external wheels to achieve vehicle steering. As the tractors mainly drive in 

the fields, the road conditions are relatively complicated and the working environment 

is rather harsh, so it is necessary to ensure a high ground clearance of the tractors. In 

addition, the drive axle is safe and reliable, it can adapt to complex terrain environment. 

The main problems to be solved in this design are the selection of the tractor engine 

and how to design a simple, efficient and reliable rear axle. 
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1. Engine Selection and Overall Calculation 

Since this design is the rear axle of a high-powered tractor, it is necessary to find a 

strong engine that can provide enough power for the tractor. In order to meet the high 

horsepower demand of four-wheel drive tractors, I chose the Dongfanghong 

LR6ALU22 engine produced by China Yituo Group Co., Ltd. in this design. The engine 

has a power of 110.5KW and a rotational speed of 2200r/ Min, in this design, the tires 

used in the rear drive wheel of the tractor are 18.4-38, the rim diameter is 965.2 mm, 

and the tire diameter is about 1805 mm. Because the tractor in this design mainly 

works in the field and is mainly ploughed, the tractor has a slower speed in design. The 

maximum speed of the tractor is about 38.95km/h and the minimum speed is about 
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4km/ h, the maximum traction that the tractor can provide is about 52.6KN. The 

designed tractor speed and traction can basically meet the needs of tractors working in 

most drylands. 

The maximum gear ratio calculated according to this is Max= 2200/ (Vein/Ad) =19.22 

Minimum gear ratio Min = 2200/ (Amax/Ad) =187.1 

 

2. Main Reducer Design 

The main function of the tractor's final drive system is to transfer the engine power 

transmitted through the transmission or the transfer case universal transmission, etc., 

to slow down the rotational speed and increase the torque and then transmit it to the 

differential. For the longitudinally arranged engine, the direction of the torque should 

be changed by changing the transmission direction of the gear so as to be consistent 

with the direction of rotation of the driving wheel to meet the power requirement of the 

vehicle to move forward and backward. According to the different design requirements 

of the rear axle of the tractor, the final drive has a variety of structural forms to meet 

the various requirements in the design. 

If you participate in power transmission according to how many pairs of gears, you can 

simply divide it into a single-stage final drive and a two-stage final drive [1]. 

If it is divided according to the structure and form of the gear pair participating in the 

power transmission, it can be mainly divided into a bevel gear type final drive, a spur 

gear type final drive and a hypoid bevel gear type final drive [2]. 

 

3. Main Reducer Design Requirements 

The final drive should select the appropriate gear ratio, both to meet the requirements 

of the main gear ratio for the final drive, and to ensure that the rear axle output enough 

power to drive the tractor to maintain sufficient traction. 

The structure of the final reducer should be designed, not only need to reduce the 

volume to ensure the strength but also make full use of the space, save space for the 

rear axle, reduce the design size of the axle housing of the rear axle, reduce the overall 

weight and material saving of the rear axle. And pay attention to the ground clearance 

of the rear axle. 

Each gear of the final reducer needs to carry a large torque and torque, so the material 

selection should be prudent, to withstand higher forces, to ensure the support stiffness 

and strength of the gear transmission in the structure, to ensure the gear The degree 

of engagement between the two, and to some extent, can slightly adjust the meshing 

and spacing between the gears. The 150-type four-wheel drive tractor drive wheel can 

ensure sufficient ground clearance, and the transmission of this rear axle is relatively 

large. Therefore, as shown in the figure, I used a two-stage final drive, which is a 

two-stage type. In the main reducer, the primary reduction gear is driven by a spiral 
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bevel gear, and the secondary reduction gear is driven by a cylindrical helical gear. The 

two-stage final drive can provide a large transmission ratio, which can ensure sufficient 

ground clearance to meet the requirements of the tractor in the design. 

 

4. Differential Design 

When the tractor tires slide on the road surface, not only the tires will be seriously worn, 

but also the tires will affect the life of the tires, increase the power output loss of the 

tractor, and the steering loss may be difficult to control the driving direction, the brakes 

are difficult to control, and the driving experience is difficult to drive the tractor 

smoothly. And other issues. In order to alleviate or eliminate the problems listed above 

and not listed, as far as possible to ensure that the tractor can perform pure rolling 

motion relative to the road surface while driving, we installed a differential in the 

transmission system. The main function of the differential is to transfer the power 

transmitted from the main reducer to the left and right halves, and in some cases, the 

left and right halves can be rotated at different speeds to make the left and right. Two 

(or four) drive wheels are capable of doing pure rolling motion rather than sliding 

motion with respect to the ground. 

According to work characteristics of the differential, they can be easily divided into two 

categories: ordinary differential and non-slip differential [3]. 

According to the difference of the installation position of the differential, they can be 

divided into two categories: the inter-wheel differential and the inter-axle differential 

[4]. 

Due to the harsh working environment of the tractor and the poor road conditions, 

most of them work in fields where the situation is complicated and muddy. Therefore, 

I chose the self-locking anti-skid differential in this design and installed it on the rear 

drive of the tractor. Inside the bridge. This can be called a wheel-to-slip differential by 

classification. 

The slip-resistant differential I chose in this design is a friction plate differential. The 

friction plate differential was developed by scientists based on the ordinary planetary 

gear differential [5]. A pair of friction plates were installed between the back of the two 

side gears and the differential case. The clutch, in this way, increases the internal 

frictional resistance of the differential. The friction plate clutch has three main parts: a 

thrust platen, an active friction plate and a driven friction plate. The internal spline in 

the thrust platen is connected to the designed half shaft, and the driven friction plate 

is connected to the external spline of the active friction plate through the internal spline, 

and the external spline of the active friction plate is combined with the differential case. 

The internal splines are connected [6]. The active friction plate, the driven friction plate 

and the thrust platen can all make a slight movement in the axial direction. In the 
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differential, two mutually perpendicular planetary gear shafts form a cross shaft, and a 

convex V-shaped inclined surface is cut at the top end of the cross shaft, and a 

relatively large matching hole is arranged on the differential case, and at the same time, 

with the cross shaft Cooperating with the differential housing will process a concave 

V-shaped bevel corresponding thereto. The convex V-shaped bevel of the two 

planetary gear shafts on the differential needs to be installed in reverse. 

 

5. Drive Axle Half Shaft Design 

The solid shaft that transmits power and torque between the differential and the drive 

wheel is the half shaft. The half shaft is connected by a spline at its inner end to a half 

shaft gear of the differential, and the drive wheel is connected to the outer end flange 

portion of the half shaft through the hub. The journal holes on both sides of the 

differential case support the journal of the side gear, and the differential case is directly 

supported on the final drive housing by means of the journal bearings on both sides. 

The force mode and force of the half shaft are determined by the way the axle and the 

drive wheel are supported on the axle housing. Nowadays, the main support modes are 

full floating half shaft support, 3/4 floating half shaft support and semi-floating half 

shaft support. In this tractor rear axle design, I used a full floating half shaft support 

design as shown in figure. 

 
 

6. Final Drive Design 

In this design, the external meshing spur gear is used as the final transmission mode of 

the drive axle, and I use the built-in installation method in which the left and right final 

drive and the final drive are placed in the axle housing, so that the design can increase 

the axle housing. The rigidity makes the design and manufacture simple and 
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convenient to adjust the wheel spacing between the two driving wheels while 

preventing foreign matter such as dust and weed from entering the axle housing. Since 

the final drive shaft has no special requirements, I use 45 quenched and tempered 

steel as the material to ensure its strength and rigidity. In my design, the track between 

the rear drive wheels is adjustable (1730~2228), the rear wheel can be considered to 

use double tires, which can increase the grip and prevent slipping. 

 

7. Axle Shell 

The axle housing of the drive axle is an important part of the tractor transmission 

system design. Its main function is to support and protect various parts such as the 

final drive, the differential and the half shaft, and fix the left and right by installing the 

suspension or the hub. The relative position of the drive wheel. Therefore, the axle 

housing must have sufficient strength and rigidity. Under this premise, its own quality 

should be as small as possible, and the design and manufacture of the axle housing 

should facilitate the installation and adjustment of the final reducer, differential and 

other parts. The structural form of the axle housing can be as convenient as possible 

for large-scale mechanized production under the conditions of convenient disassembly 

and assembly, high hardness and hardness, and convenient and simple use. Therefore, 

I used the integral axle housing design in this tractor design. And in order to ensure the 

strength and rigidity of the axle housing, I use cast steel casting axle shell to ensure 

that he can bear a lot of weight. Drive axle housing as shown in Figure. 

 
 

8. Conclusion 

In this design, the design of the core part of the rear axle of the tractor is mainly made 

up, including the design of the final drive, the differential, the drive wheel half shaft, 

the final drive, the axle housing and the brake system. The tractor's rear drive wheel 

uses a tire size of 18.4-38, a rim diameter of 965.2 mm, and a tire diameter of 

approximately 1805 mm. Because the tractor in this design mainly works in the field 
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and is mainly ploughed, the tractor has a slower speed in design. The maximum speed 

of the tractor is about 38.95km/h and the minimum speed is about 4km/ h, the 

maximum traction that the tractor can provide is about 52.6KN. The designed tractor 

speed and traction can basically meet the needs of tractors working in most dry lands. 
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