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Abstract— The design of fixture plays an important role in 

Friction Stir Welding process (FSW). Proper designing of 

fixture is the one of the major solution to the problems 

arising during FSW process. FSW of aluminium alloys 

require a careful designing of both fixture and welding tool. 

The fixture should be designed and fabricated in such a way 

that it is able to bear the high magnitude forces and high 

temperature during welding process.  In this paper, 

designing of fixture is done using SOLIDWORKS 2D 

drawing. While designing the fixture certain things are kept 

in mind such as proper spacing given for accommodation of 

backing plate and the metal to be welded. 
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I. INTRODUCTION 

Friction Stir Welding (FSW) is a solid state welding process 

which produces welds due to the compressive force contact 

of work pieces which are either rotating or moving relative 

to each other. The heat required to join different specimens 

is generated by heating due to friction at the interface. The 

main advantages of friction stir welding are following: 

 It is environment friendly process. There is no 

generation of fumes, smoke or gases. 

 Removal of oxides is possible after the welding process. 

 The automation of this process is possible for mass 

production. 

 The process is in solid state with narrow heat affected 

zone (HAZ) as material is not melted during the 

welding process. 

 The weld strength is stronger than the weaker of two 

materials joined. 

 The industrial application of FSW include following:  

 Construction: Bridges, reactors for power industries, 

pipelines. 

 Railway: High speed trains, container bodies, railway 

tankers, good wagon. 

 Aerospace: Wings, fuselage, cryogenic fuel tanks, 

aviation fuel tanks, aircraft structure. 

 Automotive: Engine and chassis cradles, wheel rims, 

tailored blanks, armour plate vehicles. 

Fixture is designed to support the metal plates to be 

joined. Fabrication of fixture is done by different machining 

process. The main function of fixture is to prevent the 

dislocation of specimen from their initial position during 

welding process. Another function is to maintain stability 

during the welding process in order to avoid any vibrational 

effects produced during carrying out welding. 

II. DESIGNING OF FIXTURE 

The following points should be kept in mind while 

designing fixture: 

 Fixture must hold the workpieces in correct relationship 

during joining and it must assist and control the joining 

process by affording adequate support. 

 Fixture used for hot processes must not only withstand 

the temperature involved, but in many cases must either 

accelerate or retard the flow of heat. 

 Fixture should be designed in such a way that their heat 

expanded dimensions remain functional. 

 Fixture should be designed in such a way that there is 

proper accommodation of both backing plate and the 

plate to be welded. 

 For holding plates Clamps are required. So holes for 

Clamps should be screwed at suitable places. 

 For preventing plates to get displaced from their initial 

position, Key is required. So during designing proper 

Grooving is to be considered.  

 Fixture should be designed in such a way that it is 

properly mounted on the bed of Vertical Milling 

Machine for carrying out welding process. 

Following are the Fixture designing objectives:  

 To provide proper heat control of weld zone. 

 To hold the part in the most convenient position for 

welding. 

 To provide suitable clamping to prevent distortion. 

 To provide channels and outlets for welding 

atmosphere. 

 To provide for ease of operation and maximum 

accessibility to the point of weld. 

Factors to be considered for fixture designing are following: 

 Cost of tool. 

 Size of the production run and rates. 

 Complexity of the weld. 

 Quality required in the weldment. 

 Dimensional Tolerances. 

The design we made for fixture for executing our FSW 

project is following: 
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COMPONENTS MATERIAL TYPE QUANTITIY 

1. Channel Carbon Steel A-36 2 

2. Backing Plate EN 24 Steel 1 

3. Pressure Plate EN 8 Steel 2 

4. Plates to be welded Aluminium A 6061 2 

Channel used in fabrication of fixture is made up of 

Carbon Steel A-36. The schematic diagram of Channel is 

following: 

 
Fig. 1.3: Channels used in Fixture design 

Element Content 

Carbon 0.25-0.290% 

Copper 0.20% 

Iron 98% 

Manganese 1.03% 

Phosphorous 0.040% 

Silicon 0.280% 

Sulphur 0.050% 

Table 1: Chemical Composition of Carbon Steel A36: 

Backing plate used in fabrication of fixture is made 

up of EN24 Steel grade. 

 
Element Content 

Carbon 0.36 – 0.44% 

Silicon 0.10 – 0.35% 

Manganese 0.45 – 0.70% 

Sulphur 0.040 Max 

Phosphorous 0.035 Max 

Chromium 1.00 – 1.40% 

Nickel 1.30 – 1.70% 

Table 2: Composition of EN24 Steel: 

Pressure plate used in fixture is made up of EN8 

Steel grade. The main function of pressure plate is to 

provide normal pressure to prevent the movement of the 

specimens to be welded from their original position. 

 
Fig. 1.5: Pressure plate for fixture 

Element Content 

Carbon 0.36 – 0.44% 

Silicon 0.10 – 0.40% 

Manganese 0.60 – 1.00% 

Sulphur 0.050 Max 

Phosphorous 0.050 Max 

Table 3: Chemical Composition of E8 Steel grade: 

III. FABRICATION OF FIXTURE 

After setting of various parameters for Fixture designing, its 

fabrication was carried out by following operations: 

 Grinding operation for good surface finishing: Grinding 

operation was carried out on backing plate. The main 

motive behind grinding was to provide smooth and even 

surface. If surface is uneven then the specimen to be 

welded will align at certain angle to each other which 

will result improper welding. 

 Drilling operation on drilling machine: Holes were 

made on channels to accommodate bolts. Tool bits of 

different sizes were used for drilling operation as per 

the design specification. Two holes were drilled on each 

channel to accommodate bolts. 

 Shaping operation on shaper machine: In order to create 

grooves on various positions with at certain distances, 

shaper machine was used. 

 Milling operation on workpieces: Milling operation was 

carried out on workpieces to provide sharp edges and 

right angled edges. This operation was carried out on 

horizontal milling machine. The tool used during 

milling operation was high speed steel cutter. 

 
Fig. 1.6: Assembled fixture 

IV. CONCLUSION 

Fixture having good design kinematically restrains the 

workpieces. An operational Fixture should maintain the 

workpiece stability during the welding process. Design 
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specifications, Factory standards, Economy, Ease of use and 

safety are various design criteria which must be observed 

during the procedure of Fixture design. 
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