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Abstract— Flap track fairings are familiar features of every 

modern aircraft. In recent developments much has been 

done to decrease fairing drag with sophisticated 

aerodynamic design. But a significant parasite drag always 

remains which is particularly substantial at  high airspeed 

during cruise, a flight phase not requiring any flap track 

actuation, the fairings thus being responsible for part f the 

parasite drag and unnecessary fuel consumption. Avoidance 

of this fairing drag could therefore lead to an improvement 

in the aircraft’s operating costs as well as a payload increase 

due to less fuel consumption. 
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I. INTRODUCTION 

In machining operation fixtures are the special tools used to 

hold a work piece in correct position during. Fixture is 

provided to supports & clamps the work piece. For, 

positioning, individual & frequent marking and non uniform 

quality in  machining  process is eliminated by fixtures. This 

reduces operation time and increase productivity. Fixtures 

are widely used in the industries for practical production 

because of features and advantages. For Inspection 

machining, assembly and other operations fixtures are used 

to locate and immobilize work pieces. 

Machining fixture development for aerospace 

structural parts is a highly complicated because of their own 

characteristics i.e., in terms of high dimensional accuracy, 

surface finish. Flaps are extremely loaded parts, and so are 

the flap tracks made up of their structural parts and 

actuators. Besides in all flap track unit each part must be 

permitted to fail without the entire assembly getting 

unstable. Thus the different load cases are more varying 

than in most of other parts of0an aircraft. This leads to 

generally very robust and rather heavy parts. 

Now a day’s the development of fixture to the 

above mentioned aerospace parts. Variety of fixtures is used 

to overcome from so many problems. by overcome all these 

problems develop a new type of fixture called strong back 

fixture to develop a flap track beam. Flap track fairings are 

familiar features of all modern commercial aircraft. While 

the size of flap track mechanisms in proportion to aircraft 

have a tendency to increase in latest developments much has 

been done to decrease fairing drag with sophisticated 

aerodynamic design. However, a significant drag is always 

remains, and it goes exponentially with the airspeed. Thus 

there is a particularly substantial parasite drag at high 

airspeed during cruise. 

In order to design of strong back fixture, the following 

objectives are identified 

 Study the types of fixtures. And taken out the 

information to develop new fixture   by considering the 

geometry of the component. 

 Selection of fixture layout for the design that helps to 

manufacturing of a fixture and minimizes the defects. 

 Reducing the overall part production time by designing 

the strong back fixture that will Produce parts as 

quickly as possible. 

 Reducing the overall setup time and increasing the 

surface finish and dimensional accuracy. 

 Design for component performance. 

II. EQUATIONS AND VARIABLES 

 
Fig. 1: C Clamp 

In a partially completed assembly C Clamp are designed & 

used to be slide in and out of position on a shaft & bolt. To 

position the components in a correct place, It is used as a 

retention device on a grooved shaft. 

 
Fig. 2: G Swing Block 

Swing block are used as a locking system between 

FTB and Base. These are designed to work pneumatically. 

This part also withstands pressure exerted during machining 

operations. These parts are designed and fixed to the centre 

of the fixture. 

 
Fig. 3: H Locating Pin 
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Locating pins that are designed to increase accuracy in 

positioning of work piece or component on fixture. These 

are fitted into the tolerance hole for proper positioning. 

III. FIGURES 

 
Fig. 4: 80x80x5 Cross sectional area 

Considering different kind of fixing and locking 

mechanisms of FTB on the STRONGBACK, various 

combinations of constraints were considered. 

Accordingly the Degrees of Freedom were considered 

depending upon physical locking/fixing. Following is the 

table showing fixing / locking conditions at various 

locations. 

 
Fig. 5:  ICY Point 1 

FTB is located by a Pin at ICY 1, and hence the 

degree of freedom is considered to be free in Y-axis only. 

So movement in X-axis and Z-axis are constrained. 

 
Fig. 6: ICY Point 2 

FTB on the side of Upper track is mounted on the 

STRONGBACK by using V-Blocks and hence the degree of 

freedom is considered to be free in X-axis only. So 

movement in Y-axis and Z-axis are constrained. 

IV. CONCLUSION 

Rotary table is rotating 180° and self-weight load OF 

STRONGBACK is always acting down ward direction. 

But the STRONGBACK orientation changes due to its 

rotation. Since the modulus of section in each direction is 

different, the deflection of the structure at 0º, 90º and 

180º changes. Due to this, 3 cases are being considered. 

Self-weight of the FTB, clamping devices and 

weights of STRONGBACK are considered from the 3D 

model shared by DTL Aerospace. The drilling force 

exerted vertically is considered based upon the hole size 

(Ø 7.94mm) as informed by DTL Aerospace. Though 

boring operation takes place, thrust load is higher in 

drilling and hence only drilling load is considered. The 

load inertia which rotates at a speed of 1.67 Rad/sec. is 

also considered. However, this is load is not exerted 

during drilling operation. Though this rotational load is 

less, it is considered along with other loads as a safe 

consideration. 

The deflection of STRONGBACK and the FTB 

is arrived by FE analysis in two conditions i.e. with 

drilling thrust force and without drilling thrust force 

(considering only the self-weight of STRONGBACK and 

FTB). The deflection for all 3 cases for drilling operation 

is calculated with the boundary conditions and maximum 

deflection of 0.040 mm is found to be in case of 90 º 

position of STRONGBACK. This deflection is bound to 

happen due to the existing structural rigidity. With the 

present design of STRONGBACK, the maximum 

resultant deflection is 0.040mm where as in z-axis 

(vertically down) it is 0.038mm maximum. 

Maximum Deflection of STRONGBACK and 

FTB has been arrived by FE analysis for Boring 

operation is 0.005mm when the rotary table is oriented at 

90°. 
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