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Abstract 

This paper deals with the design of welding fixture for solar water heater stand. Welding fixture reduces cycle timing of operation 

and reduces labour work and labour quantity. Complicated components can easily fabricate in less time by using welding fixture. 

The distortions caused by heating can be minimized on large scale. The fitting problems can be reducing by using welding fixtures. 

To achieve mass production, it is economical to design accurate welding.   
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________________________________________________________________________________________________________ 

I. INTRODUCTION 

Welding fixture are economical devices that can be used to increase mass production in fabrication process. It is considered as one 

of the main facility in the industry of fabrication. These are the work holding devices can be used to increase productivity. Welding 

fixtures are used where; there is high quantity of production to reduce cycle time and to reduce labour work. There are so many 

types of designs of components are available in market. Welding process is the process by which two similar or dissimilar metals 

can be joined together by means of the heat. Most of the metal components can be joined together with the use of welding process. 

Welding process gives confidence of joint and strength of joint than any other metal joining process.   

Welding automation is one of the most commonly used methods now days. Automation related to welding has become a major 

issue in the industry and trade literature because its tendency of increased productivity and quality of welding produced. The 

concept automation means all the operations associated can perform by means of electronic or mechanical means. The difference 

between manual operations and automatic operation is that, all the operations in automation are carried out step by step in sequence 

without direct interference of any person. In manual fabrication process, fabricator can easily set the component during welding 

process he can change the position of the component to be welded as per his requirement but this can only applicable for the 

components those does not required accuracy and are simple in design. Most of the fabrication components in industry are 

complicated in design and most of the components having accuracy, required automated welding. For this purpose, welding fixture 

is required and accuracy can be achieved easily. Welding fixture is considered as one of the evolution in the field of fabrication 

industry. 

II. OBJECTIVES OF WELDING FIXTURE 

- To reduce distortion caused by heat of welding 

- To permit welding in more comfortable position 

- To increase welding productivity 

- To minimize holding problem of component 

III. COMPONENT DETAILS 

 
Fig. 1: Component with fixture 
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The component is consists of seven metal rods of square shape. It also having one metallic arc having diameter 53.5 mm. 

Component is made up of mild steel. 

IV. FIXTURE DETAILS 

The fixture consisting following parts- 

 Base Plate 

 
Base plate is the longest part of the fixture. The base plate is made up of mild steel having dimension 1100*900 mm. The plate 

having 3mm thickness. All the major parts of the fixture are hold by the base metal plate. 

 Mild Steel Blocks 

 
Mild steel blocks are as shown in fig. there are total 12 mild steel blocks mounted on the plate. These are fixed on base metal 

plate with the help of welding process. Milling process is carried out on these blocks to produce a slot. The blocks having dimension 

30*30mm. 

 Toggle Pins 

 
Two Toggle pins are used to hold the square shape rods during fabrication process. Toggle pins plays very important role in 

fixing the component. Toggle pins are easy to use and woks on the principle of pressure. When the pressure is applied on lever of 

toggle pin, the bottom part of pin applies pressure on metal rod and rod gets fixed. 
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 Bushes 

 
Bushes are made up of high carbon steel. Bushes are used to support the base plate at bottom side. Four bushes are supporting 

the total fixture on ground surface. 

V. FIXTURE SETUP 

Fixture setup is an important and challenging task. To design a fixture, one should know the suitable components which should 

appropriate to hold the component which is to be fabricated. Following is the procedure of fixture setup- 

1) Base Plate which is of mild steel is fist taken for base support. The plate are having dimension 1100*900 mm. The plate should 

strong enough to hold the entire assembly. 

2) Plate is supported by bushes which increases the height of the plate and plate can easily kept on ground. 

3) Then weld the milling blocks on the base plate as per planned design of fixture. The blocks should be weld such that it can 

hold the all parts of the component. 

4) Then Weld the toggle pin at the places where there is a need of more stability. Toggle pins can fixed on plate by adjusting a 

metal block at the base of toggle pin. The metal block is adjusted to increase the height of toggle pin on base plate 

5) Weld the sheet metal curve plate at the place where the tank holding part of the component is fabricated. 

6) After completion of total work, coloring operation is performed on the base plate to increase appearance. 

VI. FINAL FIXTURE DESIGN 

 

VII. CONCLUSION 

This paper addresses the fixture design of solar water heater stand. Thus, the welding fixture reduces cycle time of operation, 

increases productivity and reduces labour work to fabricate the component. The problem occurring for the fixing of component is 

reduced and the stability of fabrication process increases. 
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