
 

Journal of Computing and Electronic Information Management 
 

ISSN: 2413-1660 

 

181 

 

Design and Research on Die Design of Car Brake Adjuster 

 
Yang Gao a, Dongfang Xu b 

School of Shandong University of Science and Technology, Qingdao, China. 
a1582629943@qq.com, bdongfangxu1995@163.com. 

 

Abstract: Fine blanking is a relatively advanced metal processing method in stamping, 

and it is playing an increasingly important role in the automotive, aerospace and other 

fields. With the development of industrial technology, fine blanking will be widely used 

in more fields. Through the analysis of the technology of the automotive brake 

adjusting plate, after consulting a large amount of relevant information, a set of fine 

blanking dies was designed. In this paper, the structural design of the part is 

introduced in detail from the process analysis. The grinding structure that should have 

been performed after the forming process is added to perform multiple processes at 

the same time, and the entire process of the part processing process is described. In 

this paper, the structure of the mold has been improved and innovated. The 

combination of stamping and grinding with the grinding wheel is used to shorten the 

processing time and reduce the processing cost. It has important engineering 

significance for the development of the mold industry. 
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1. Introduction 

Precision forming technology has the characteristics of energy saving, precision, high 

efficiency, and less material consumption. It is called net shape or near net shape.As 

one of the precision forming technologies, the fine blanking technology is through the 

fine die punching, the special presses are modified pass or presses,under the 

three-way pressure state, the sheet material is subjected to pure shear separation 

along the desired contour, and a plate-like precision contoured part with a smooth, 

vertical, flat and high precision can be obtained.Precision punched parts with 

dimensional accuracy of IT8 ~ IT11, hole spacing tolerance of 0.101 ~ 0.105 mm, 

shear surface roughness Ra0.8 ~ Ra1.6, bright band up to 100% of the plate 

thickness.fine blanking technology instead of cutting to manufacture precision contour 
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parts (such as gears, cams, sprocket and tooth plates, etc.), processing efficiency can 

be increased by more than ten times,It has greatly reduced the production cost and 

improved the production quality.  

It is one of the development directions of current manufacturing technologies at home 

and abroad.In the contemporary society, stamping technology has a broad 

development prospect as a high-quality, efficient, and low-cost processing method.It is 

a major direction for the development of the manufacturing industry to produce large 

parts by substituting a lot of traditional machining technology with this advanced 

technology.Due to the continuous market demand for larger, thicker, higher-strength, 

and more complex fine-punch parts in the future, fine-punch technology will be fully 

enhanced in terms of process, mold, fine-punch material, lubrication, and equipment.A 

brand-new, systematic and global fine precision industrial network will emerge.As an 

important part of manufacturing technology, fine blanking technology will fully play its 

due role in the future society because of its unique, irreplaceable advantages of 

no-cutting finishing.Under this premise, the grinding process was added to the blank 

space of the stamping die. This design attempted to use a high-speed rotating grinding 

wheel for grinding.A few are using whetstones, abrasive belts and other abrasives and 

dissociative abrasives for machining, improving machining accuracy and saving 

processing costs.It has been confirmed that there has been no improvement and 

research on the combination of the punching die and the grinding wheel to reduce the 

cost of the process and reducing the cost. Therefore, this reorganization is tried and 

proved, and it will be popularized and applied in the future mass production. 

 

2. Organization of the Text 

2.1 Section Headings 

2.1.1 Sub-section Headings 

The structure of the blanking part is relatively simple, and each straight line or curve 

connection has round corners, no sharp corners, and is more suitable for punching,see 

fig. 2.1. 
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Fig.2.1 Parts Drawing 

This part material thickness 4 mm. 

Table 2.1 Part Size Requirements 

 Tolerance level tolerance 

Hole=4mm IT7 0.079mm 

Total length=51mm IT8 0.022mm 

Hole center 

distance=39.5mm 
IT7+0.04 0.083mm 

(1)Edge and margins 

The marginal value must be reasonably determined. Excessive edge value, low material 

utilization.If the overlap value is too small, it will be broken in the blanking process, 

causing difficulty in feeding and causing burrs on the workpiece. Sometimes it will pull 

into the clearance between the male and female molds to damage the cutting edge of 

the die and reduce the life of the die. 

(2)Layout 

The purpose of layout is to increase material utilization. 

According to the production scale and actual needs, choose a straight line with a 

margin of 19.3mm. 

 

Fig.2.2 Layout Diagram 

2.1.2 Cutting edge size calculation of working parts 

The blanking part is calculated based on blanking die, blanking punch is prepared 
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according to gap value;The punching part is calculated based on the punch punch, and 

the punching die is prepared according to the gap value.That is, with blanking die and 

punching punch as the benchmarks, male and female die are prepared according to the 

gap value. 

2.1.3 Pressure Center Calculation 

Let the punching die's entire punching profile be divided into n parts, each with a 

length of nllll ......,, 321 .In a selected plane coordinate system, the position of the center 

of gravity of each part of the contour is( 11,yx ), ( 22,yx ), ( 33,yx )…… ( nn yx , ),The 

pressure center position ( yx, ) can be obtained by the following formula: 
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The above formula applies to single-shot or multi-blade single-process blanking dies, 

composite blanking dies and continuous blanking dies. 

The punching outlines are mostly straight lines and contour lines. The center of gravity 

of the straight line segment is the midpoint of the line segment. The length and center 

of gravity of the arc are obtained by the following two equations: 

29.572ral                                                (3) 



sin29.57_ r
y                                             (4) 

among them      l——Arc expansion length( mm) 

                        r——Arc radius(mm) 

                       α——Center half angle(°) 

                       y ——Arc center of gravity and circle distance(mm ). 

This part is a symmetrical symmetry structure. If the centerline of the bottom edge is 

used as the origin, then the value of 
_

x  is zero, and only the calculation of 

_

y  is 

required. 

24
1.97.1522.4243268.6

1.99.52.487.1522.45.27243263608.6





y  

The pressure center coordinates are (0, 24). 

 

3. Mold Structure Design 

3.1 Design of Punch and Die 

3.1.1 punch design calculation  
The punch is subjected to punching with two kinds of stress, the average compressive 
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stressσand the contact stress k
of the cutting edge.When the hole diameter is greater 

than the thickness of the punching material, the contact stress k
 is greater than the 

average compressive stressσ, so the condition for the strength calculation is that the 

contact stress k
is less than or equal to the allowable stress of the punch material 

[σ].When the hole diameter is less than or equal to the punch material thickness, the 

strength calculation condition may be that the average compressive stress σ is less 

than or equal to the allowable stress [σ] of the punch material. 

This part d ≤ t, punch strength is calculated as follows: 

  









d

t
4                                             (5) 

among them     t——Stamping material thickness(mm ) 

d——Punching or punching diameter(mm ) 

 ——Shear material shear strength(
2mmN )  

σ——Punch average compressive stress(
2mmN ) 

The allowable compressive stress of the punch material is 1800
2mmN , and the shear 

strength of the punched material is 380
2mmN . According to the above formula, the 

average compressive stress σ of the punch can be calculated as 1520
2mmN .Less 

than the punch material allowed compressive stress, it meets the requirements. 

According to the requirements of the parts, this design uses a punch with shoulders, as 

shown in Fig. 3.1: 

 

Fig.3.1 Shoulder Punch 

Its maximum allowable length maxl
is calculated as follows: 

t

Ed
Cl

3

0
max                                                (6) 
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among them     C——coefficient 

                       0d ——Large diameter of punch(mm ) 

For punch 1, 
maxl

50mm  

For punch 2, 
maxl

40mm  

Take l 40mm  

 

3.2  Design of Discharge Device 

3.2.1 Design of stripper plate 

The quality of the requirements of a higher load or thin plate load (t ≤ 1.5) is suitable 

elastic extrusion device. 

This design uses a square ejector plate. 

3.2.2 Push device 

Pushers and tops generally refer to devices that discharge punches or scrap from a die. 

According to the mold structure and previous design experience, this design uses an 

elastic discharge device. 

 

3.3  Retainer Pin and Guide Pin Design 

3.3.1 Retainer Pins 

In the blanking die and the composite die, the main function of the longitudinal 

positioning is to ensure the vertical edge value; and in the progressive blanking die, the 

precision of the shape and position of the article is also affected, and thus the 

requirement is higher. 

This design uses a cylindrical stop material pin according to the structural 

requirements. 

3.3.2 Discharge spring 

Preselection of the spring according to the preload of the spring and the total 

compression, must meet the following conditions: 

  A. The maximum allowable compression of the spring should be greater than the total 

compression of the spring during operation; 

  B. The maximum working load of the spring should be the total spring pressure at the 

total compression of the spring. 

 

3.4  Support Part Design 

The male and female mold fixing plates play an important role in the mold. The 

accuracy of the fixing of the male and female molds directly affects the quality of the 

workpiece and even affects the normal operation of the mold. 
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4. Design Study of Grinding Structures 

Grinding wheel is the most important type of grinding tool in grinding. The grinding 

wheel is a porous body made by adding a binder to the abrasive, compacting, drying 

and roasting. Due to different abrasives, binders, and manufacturing processes, the 

characteristics of the grinding wheel are very different, and therefore have an 

important impact on the quality, productivity, and economy of grinding. The 

characteristics of the grinding wheel are mainly determined by factors such as abrasive, 

particle size, binder, hardness, structure, shape and size. 

This design combines the grinding of the grinding wheel with the punching die, utilises 

the vacant work position of the die continuous die, arranges the grinding wheel in, 

saves the machining process and processing time, reduces the processing cost, and 

can combine the grinding wheel with the ordinary punching machine in future 

applications, reduce the high cost of fine presses. 

 

5. Conclusion 

In modern society, the high, refined, and sharp products represent the direction of the 

manufacturing industry. As a kind of high-quality, high-efficiency and low-cost fine 

processing method, Jingchong technology has emerged and has broad development 

prospects. It is a major direction for the development of the manufacturing industry to 

produce large parts by substituting a lot of traditional machining technology with this 

advanced technology. 

The main research work and conclusions of this article are summarized as follows: 

The comprehensive collection of information summarizes the historical sources of 

fine-punching technology and the current state of development, and it has a practical 

understanding of the entire industry. 

The system introduced the technical content of fine blankingand the related knowledge 

of the structure, selection and design of the fine blankingdie, which laid the foundation 

for the smooth design and related parts design and selection. 

Using the collected relevant data, the relevant calculations and designs are performed 

by analyzing the process of the workpiece. It is mainly divided into two parts: process 

design and mold structure design. The focus is on the calculation of the cutting edge 

size and pressure center of the working part. They are the basis for the selection of 

mold parts. 

Analysing the deficiencies of fine dies and common dies, we propose to use grinding 

wheels combined with small-power fine rams instead of high-power fine boring 

machines. In the future, we will use grinding wheels combined with ordinary presses 

instead of fine blanking presses and design their structure. 
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In this paper, some researches and improvements have been made on the fine dies of 

the automobile brake adjusting plate. Due to the limitation of the thesis time, the 

author's level and the existing conditions of the subject, the research in this paper still 

has some deficiencies and the problems to be solved need to be improved: 

1) The grinding of the grinding wheel in this design is limited to the machining of holes, 

and the structure of the surface processing needs to be studied; 

2) This design still fails to solve the high cost of fine presses and hopes to make more 

progress in future design studies. 
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