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Abstract 
This study aims to plan a no-tail, i.e. zero-waste, 

recycling economy automation cold forging model through 
the innovative development of dies to directly produce nail 
tails, without second processing, in order to enhance the 
production efficiency and reduce the production cost. The 
research result could be applied to other similar pointed-tail 
fasteners to help businesses reduce material waste and 
transfer some production manpower to other innovative 
processes with higher added value so as to promote the 
competitiveness of the entire industry. 
Research method and experiment structure 

This study first explains traditional nail tail process and 
discusses the relationship between traditional process and 
corporate business costs and utility. Nail tail new process 
design is then described, including die design, comparison 
between traditional process and new process, and new 
process analysis. Finally, the nail tail new process is 
generally introduced. 
Results and Discussions 
(1) Simulation and analysis of various tip shapes 

Table 1 shows the simulation parameters for tip nail 
analysis. The results caused by different tip shapes are 
compared in the analysis process, such as the difference 
between round tip nail and triangular tip nail. 

Table 1: Simulation parameters of the tip nail analysis 

 

 

 
Figure 1(a) displays the effective strain distribution 

acquired from round tip analysis, where the maximal value 
5.37mm/mm appears on the tip. Figure 1(b) shows the 
effective stress distribution, and the maximal value 691MPa 
appears on the converging tail. Figure 1(c) displays the 
velocity field distribution, and the maximal value is 
40.70mm/sec. 

Figure 2(a) shows the effective strain distribution 
acquired from the triangular tip analysis, and the maximal 
value is 7.27mm/mm. Similar to Figure 1(a), it focuses on 
the forming tip and is larger than the formation of round tip. 
Figure 2(b) displays the effective stress distribution; the 
maximal value 705MPa appears on the converging tip and 
some part of rod. Figure 2(c) shows the velocity field 
distribution, and the maximal value is 58.70mm/sec.  

 
 
 
 

 
 

 
Figure 1: Simulation results of the round tip analysis 

 
 
 
 
 
 
 
 

Figure 2: Simulation results of the triangular tip analysis 
(2) Simulation and analysis and comparison of physical 
measurement results 

The difference between the analysis results acquired 
from the formation analysis software and the physical 
product measurement is known from following results. 
Figure 3 shows the entity diagrams of tip nail die and 
products.  
 
 
 
 

 
Figure 3: Actual mold and product 

Summary and Conclusions 
DEFORM-3D is used for the tip nail simulation and 

analysis in this study. The comparison between the results 
and the entity is concluded as followings. 
(1)The design of round tip outperforms triangular tip on 

effective strain, effective stress, velocity field, and load. 
(2)The length and diameter errors between the simulation 

size and actual product appear 13% and 1%, respectively, 
generally revealing favorable results. 

With the combination of CAD and CAE, the simulation 
result of tip nails under the new-style mold is provided in 
this study. Accordingly, using the formation software for tip 
nail process analysis to acquire uneasily acquired 
information in some sites could provide reference for 
fastener businesses.  
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