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Abstract. A certain length of iron wire is widely applied in industry. In order to improve efficiency, 
an automatic production line, which includes transmitting, length control and cutting mechanism for 
iron wire, is developed by using Method of three dimensional design. The line is applied in one of 
processes of the production of PMMA in Ningbo. Practical application shows that this production 
line is stable and reliable, and is helpful to improve quality and quantity of production. 

1. Introduction 
Iron wire is available in market as bundles, as shown in fig.1. In the producing of poly 

methylmetharylate (PMMA), a certain length of iron wire, with the diameter of 0.6mm-1.3mm, is 
needed to produce shape mold. 

 
Fig.1 Iron wire 

Yali etc. developed a cam swing-rod shearing mechanism [1]. Other kinds of iron wire cutting and 
measuring machines were designed by engineers and scholars [2-5]. Most of them are single function 
or structure complex. In this paper, an automatic transmitting, length control and cutting production 
line is developed. Firstly, the length of iron is set up on the length control worktable. Then, the iron 
wire is transmitted by a roller and the cutting machine moves to cut the wire at the right point. 

2. Design of one-way feed mechanism  

The working principle of the iron wire automatic feed mechanism is shown in Fig.2 and Fig.3. 
Components 2, 3, 4 are positive electrode 2, negative electrode 3 and negative electrode 4 
respectively. The iron wire is passed through electrode 2 and 3, and the right side of it is put on the 
electrode 1. The left side of the iron wire is twined on the roller, which is driven by a speed motor.  
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(a)                                                                                           (b) 

1. Holder for electrode（nylon）；2. No. 2 electrode；3. Locknut； 
4. No.3 electrode； 5. No.4 electrode；6. Speed motor；7. Board of motor； 8. Roller 

Fig. 2 The state of wire when it is conveyed from roller 

  
1. Position-limited pole；2. Bearing seat；3 One-way bearing； 

4. One-way shaft；5. No. 2 electrode；6. No.3 electrode；7. No.4 electrode 
Fig. 3 The principle diagram of one-way feed mechanism 

When the pneumatic clamp grabs the right end of the iron wire, it contacts the negative electrode 
and the iron wire becomes tight. At this moment, the electrode 2 and 3 are conducted by the iron wire 
between them and a signal is sent to the speed motor for starting to feed wire. For the one-way feeding, 
a mechanism, which contains position limited pole, one-way shaft and one-way bearing, is designed, 
as shown in Fig.3. The iron wire passes by the outside of the right position-limited pole and the inside 
of the left position-limited pole. At the same time, the wire is twined one circle on the one-way shaft. 
Thus, the iron wire could not be crossed over the one-way shaft or stuck on it. As the speed motor 
begins to transmit the wire, the weight of the iron wire between the electrode and the roller becomes 
high until the wire contacts with the electrode 4. Under this condition, the electrode 2 and electrode 4 
becomes a circuit loop and a signal is sent to motor for ceasing the transmission. After this, next 
operating cycle begins.  

2. Design of length control worktable 
The working principle of the length control system is shown in Fig.5. A reciprocal screw rod is 

used, on which there are two screw-nuts installed for fixing holding-plates. Tow ends of the 
holding-plates are installed on the linear guides, which moves straightly and reciprocally. The 
pneumatic clamp 13 is fixed on the left holding-plate and the wire holder 12 is fixed on the right one. 
When turning the hand-wheel, the screw drives the two screw-nuts and the holding-plates on it to 
move in opposite direction. Thus, the length of iron wire between the two holding-plates is changed. 
By using reciprocal screw rod, it is easy to keep the midpoint of the two screw-nuts in the fixed 
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location and make the iron wire go to the next working position precisely. When the length of cutting 
wire is set up, the pneumatic manipulator pulls the iron wire to the set point as shown in fig.6.  

 

 
1. Hand-wheel；2.Base plate; 3.Slide block；4. Reciprocal screw rod；5. Guideway; 6. Right 
holding-plate；7. Bearing(CUPL202) ；8.One-way bearing seat；9. Position-limited pole；10. 
One-way bearing；11.One-way shaft；12. Iron square with a hole for wire going through；13. 

Pneumatic clamp；14. Base for fixing pneumatic clamp；15. Left holding-plate；16. Direct-acting 
cylinder 

Fig.5 Iron wire length control system 

 
1. Pneumatic clamp；2. Shearing mechanism；3 Iron square with a hole for wire going through 

Fig.6 Diagram of pneumatic manipulator operation 

3. Design of shearing mechanism  
The principle of shearing mechanism is shown in Fig.7. The scissors are installed on the end of the 

moving cylinder 1, which drives the scissors mechanism move up and down. When the setting length 
of wire is ready, the moving cylinder drives the scissors up to the cutting position. Then, the cutting 
cylinder drives the scissor to cut the wire. The scissor mechanism is a four-bar linkage.  

4. Conclusion 
    In order to meet the requirements of PMMA production, an automatic production line for 

certain length iron wire is developed. One-way feeding mechanism is designed to transmit the iron 
wire from the roller. Pneumatic clamp is used to grab the wire and pull it. Length control mechanism 
can be used to set up three different length of wire. The reciprocal screw rod is used to keep the wire 
in the fixed position and is benefit for next processing. Scissors mechanism driven by pneumatic 
cylinder is designed. It is installed under the length control board so as to save room for the whole 
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system. This automatic production line has been manufactured and applied in Ningbo. The 
production efficiency of PMMA has been improved by using it. It can also be used to other industry 
areas. 

  

1. Pushing cylinder；2. Base for fixing cylinder；3. Base for shaft；4. Shaft；5. Sliding board；6.Scissors；7. 
Shearing cylinder；8. Connecting rod；9 pushing rod； 10. Gasket；11. Slider 

Fig.7 Working principle of automatic cutting mechanism 
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