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Abstract: Due to the rapid economic development, China has become a world 

manufacturing power. To occupy a larger share of the international market, we need to 

develop flexible production models. This production mode can adapt to the changing 

market demands, enhance the flexibility and adaptability of manufacturing enterprises, 

and shorten the production cycle of products. In the field of industrial manufacturing, 

the level of welding technology directly reflects the industrial development of a country. 

[1] therefore, it is essential to realize flexible manufacturing through welding 

technology. The three-dimensional flexible combination welding fixture can be 

arbitrarily combined in the three-dimensional space and arbitrarily determined [2], 

which provides the possibility of welding flexibility. 
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1.Introduction 

Welding technology can realize permanent connection between materials. Welding 

technology has been widely used in both large ships and small electronic components. 

However, nowadays, the production mode of multiple varieties and small batch is the 

dominant mode. Then whether a set of general assembly can be applied to most 

welding products, it can realize the rapid positioning of welding assembly clamping. 

Three - dimensional flexible welding platform has realized "three - dimensional", that is, 

standardization, serialization and universalization. It can shorten the preparation of 

product fixture, improve efficiency and reduce cost. 

 
2.Basic Composition 

The 3d flexible welding tooling consists of the base platform and standard accessories. 

As shown in figure 1. 
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2.1 Basic Plane 

The base plane is normalized. There are two kinds of round holes of 100*100mm 

matching D16 and 50*50mm matching D28. These holes can be used to splice various 

functional positioning modules and fixtures. Of course, the platform can also be 

expanded through the vertical, horizontal, different specifications and rail car 

connection. The planeness and verticality of the platform and the tolerance of the 

spacing between holes are very high. This precision will be reflected in the products to 

be welded and can also be used as inspection tools. 

 

2.2 Standard Accessories 

Standard accessories include support, positioning, clamping, locking, etc. 

The support body has support Angle iron, u-shaped box, l-shaped box, angle-shaped 

device and corner connecting block. When fixed on the surface of the platform, these 

standard parts can be used as ordinary supporting parts. When laid flat on the surface 

and side of the platform, these standard parts can be used as large positioning parts. 

When locked on the side of the platform, these standard parts can also be used as 

platform extension width. Among them, angular device and angular connector can 

locate large pipe fittings with Angle. 

The positioning parts include the positioning ruler, the positioning Angle ruler and the 

v-type positioning device. These standard parts can adjust the positioning distance 

flexibly. When used together, they can locate complex 3d shapes. 

The clamping parts include retractable clamping parts, fixed clamping parts, 45 degree 

clamping parts, vertical clamping devices and horizontal pushing clamping devices. 

These standard parts can realize vertical, horizontal and 45-degree clamping. They can 

adjust to a wide range and operate simply. 

Fasteners have quick lock pin, inner hexagon lock pin and outer hexagon lock pin. 

These standard parts are mainly used for locking. The former is mainly used for 

frequently disassembled positions, while the latter two are mainly used for fixed 

positions. 

 

Fig. 1 3d flexible welding platform 
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3. Structural Features 

3.1 Modularization 

3d flexible welding platform divides all components into categories. These parts are 

standardized and serialized to match each other. Therefore, we can choose the least 

modules to achieve various quick positioning and clamping functions. 

 

3.2 Flexibility 

Due to the diversity of assembly methods, the 3d flexible welding platform can achieve 

the same positioning and clamping function of most special clamps. It is quick to 

assemble and disassemble. The worktop can be assembled according to the shape and 

size of the workpiece. The operator can use the scale on the platform and the module 

size to quickly build the required tooling. 

 

3.3 High Precision 

The 3d flexible welding platform has round holes of D16 or D28 every 50 or 100mm on 

the working table and various functional modules. The hole spacing tolerance for these 

holes is less than 0.05mm. This high precision will improve the quality of the products 

processed. Workers can also use the workbench as a reference platform for inspection 

tools. 

 

4. The Development Situation in China 

China's three-dimensional flexible welding tooling industry is constantly catching up 

with the world's advanced level to narrow the technological gap with developed 

countries. The rapid development of China's 3d flexible welding tooling industry is the 

inevitable trend of economic development under the present multi-variety and 

small-batch production mode. With the further development of welding robot 

technology and the decrease of cost, 3d flexible welding will lead the welding industry 

to a higher level. This will contribute to the production and manufacture of welding 

products comparable to imported products. 

 

5. Conclusion 

Due to the development of society and the updating of science and technology, 

welding technology is widely used in automobile parts manufacturing, shipbuilding, 

petroleum exploitation and other fields. The 3d flexible welding platform, with its 

unique advantages, can be used in the production mode of multiple varieties and small 

batch. It can also increase the competitive capital of enterprises and meet the needs of 

market development. 
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