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Abstract: Progressive mode is a kind of advanced stamping die. It has the advantages 

of high accuracy, high efficiency and long life. It is used in the automatic production 

of various stamping fields. The progress of progressive molds and the development of 

various technologies such as forming theory, mold design and processing, process and 

selection of manufacturing materials are closely related. There are four types of 

processes in general progressive mode, such as stamping, drawing, grooving, and 

bending. This paper mainly studies the punching process design of drop-in style bolt. 

Its process mainly includes punching, cutting tongue, grooving (rectangular shape), 

small angle Z-shaped bending, 90° L-shaped bending, considering the deformation of 

each process. The influence of factors on the part blanking process was analyzed. 
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1. Introduction 

The extension and expansion of the continuous die have resulted in the technology of 

progressive blanking. Progressive mode refers to the scientific arrangement of a work 

piece on a mold and the continuous stamping process [1]. How complex the shape of 

the stamping parts is, it only needs to analyze the process and the reasonable and 

correct arrangement between the processes, it can be made on a set of molds. Various 

kinds of metal parts, synthetic rubber, industrial building materials, organic glass and 

other production, processing of household goods, the emergence of molds for their 

processing provided the possibility. The high profits in the mold field are highly valued 

by some countries with early industrial civilization. The combination of progressive 

mode and roller feeding device can realize automation and improve the quality and 

practical efficiency of the parts. 

 

2. Blanking Structure 

The two Φ5mm holes on the part drawing need to be combined with the corresponding 

parts on other parts, so the position of the two holes should be precise. The 29mm 
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mark on the part drawing is to constrain the bolt to other parts, and the dimensional 

accuracy of the part is usually not high. Figure 1 shows the part drawing of the bolt. 

The material of the part is 1Cr13 (stainless steel). The material has very high wear 

resistance and strength, and the material thickness is 1.4mm. 

 
Fig. 1 Drop-in style bolt part diagram 

 
Fig. 2 Drop-in style bolt expansion diagram 

Figure 2 shows the drop-in style bolt expansion diagram based on seven consecutive 

processes. It can be completed through 7 steps of punching, cutting tongue, grooving 

(rectangular shape), Z-shaped bending at a small angle, 90° L-shaped bending, and 

cutting [2]. Stamping and bending is a forming process that combines the regular 

bending deformation of the blank with the partial punching of the sheet [3]. 

 

3. Determination of Blanking Process Plan 

Scheme 1: As shown in Figure 3, the first station is punched and blanked, and two 

circular holes with a position of Φ5 and the outer contour of the work piece are 

punched out. The second station is a tongue. (Rectangular shape), the third station is 

a small angle Z-bend, the fourth station is a 90° L-bend, and the fifth station is the 

inner and lower profile of the punched out part. In the first scheme, the actual 

efficiency and positional accuracy of the work piece are improved, but the mode 
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structure of the first process of punching and blanking is complicated and the 

processing is difficult. 

 
Fig. 3 Scheme 1 

Scheme 2: As shown in Figure 4 below, the first station is the most part of the stamped 

part, the second station is the circular Φ5 hole with the position requirement, and the 

third station is the cut tongue (rectangular shape) The fourth station is a Z-shaped 

bend with a small angle, the fifth station is an L-shaped bend of 90°, and the sixth 

station is a punched connection part; the stamping method is convenient to process, 

and the processing investment is small; The composite mold used for punching and 

blanking in a station retains the minimum wall thickness, but it does not exist in the 

second scheme. Therefore, the mold strength is high and the use time is long; and 

the automatic feeding is realized between the processes, and the operation is safe. 

However, the dimensional accuracy of the progressive mode is poor, the longitudinal 

direction of the work piece is asymmetrical, the L-shaped bend is closer to the center, 

and the remaining connecting strip is shorter, making feeding difficult. 



Volume 5 Issue 7 2018 

   108 

 
Fig. 4 Scheme 2 

 

Scheme 3: As shown in Figure 5, the first station is the Φ5 hole and the positioning 

edge material with the position requirement, the second station is the cutting tongue 

(rectangular shape), and the third station is the trimming edge convex The mode, 

punched out the shape of the curved part, the fourth station is a small angle Z-bend, 

the fifth station is a 90° L-shaped bend, and the sixth station is punched out. The 

advantages of scheme 2 are: however, the position accuracy of the work piece is poor, 

and half of the part is regarded as a connecting part, and the contour of the portion 

to be bent is first punched out, and the task of connecting the belt to a narrow and 

narrow feeding is difficult. 

 
Fig. 5 Scheme 3  

 

4. Conclusion 

Blanking drop-in style bolt must pass through stations such as punching, blanking, 

and bending. If a single-step mold is used, the efficiency will be reduced, and the 
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dimensional accuracy of the parts cannot be guaranteed; although the composite mold 

can improve the product quality, the mold processing requirements are high, which 

brings about a technical disadvantage, and the economic aspect is not allowed. 

Therefore, the progressive mode is preferred, and the mold structure is rough, the 

punching speed is high, the manufacturing investment is low, and the quality of the 

work piece is reliable. 
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