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Code No.:  NR- 322102

III  B.Tech  II Semester Regular Examinations, April/May 2004 

AEROSPACE STRUCTURES - II

(Aeronautical Engineering)

Time: 3 hours






Max. Marks:80

Answer any FIVE questions

All questions carry equal marks

- - -

1.
A cantilever of “Z” section is built in at one end and twisted by a couple Mt applied at the other end. Find the angle of twist and maximum Bending Moment in the flanges.
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2.
Describe Nedham’s method of calculation of crippling stresses.

3.
Fig a shows a corner member in a stiffened wing section. The skin is fastened to the stiffener by one row of 3.2mm diameter rivet at 19 mm spacing. Thickness of skin is 0.9 mm and thickness of stiffener is 1.3 mm. The web is fastened to stiffener by 2 staggered rows of rivets with rivet spacing in each of 28mm and rivets are of flat head type. Material is 2024-73 Aluminum alloy. Find effective sheet widths and total failing load unit will carry.
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4.
The beam shown in the Fig is assumed to have a pure tension field web. Plot the axial loads in the stiffeners and flanges. Assume angle of tension diagonal (= 45(
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5.
A timber joist, 100 mm wide and 200 mm deep, is freely supported over a span of 4 mts. It is subjected to a BM of 3 x 10 N - mm at the central section, the trace of the plane of loading being inclined at 30° to the principal axis V-V. Locate the neutral axis and calculate the maximum bending stress induced. If the BM is due to a load of 6000 N uniformly distributed over the whole span, calculate the central deflection. E = 10 N/mm ². 

6.
Calculate the internal shear flow for the multcell tube system subjected to              a torsion of 10,000 NCm, for 1 mm thick section cells as shown. Take G = 20 Gpa. 
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7.
Determine shear center of thin walled rectangular cross-section in which there is narrow longitudinal slit. The thickness ‘t’ is constant throughout the section.
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8.
Figure shows the regular hexagonal cross-section of a thin walled beam of sides 

‘a’ and constant wall thickness ‘t’. The beam is subjected to a traverse shear force ‘S’, its line of action being along a side of the hexagon as shown. Find the rate of  

twist of the beam in terms of ‘t’, ‘a’ and ‘s’ and shear modulus ‘G’. Plot the shear 

 flow distribution around the section, with values in terms of ‘S’ and ‘a’. 
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A cantilever of “I”section is built in at one end and twisted by a couple Mt applied at the other end. Find the angle of twist and maximum Bending Moment in the flanges.

2.
Describe Gerard’s method of calculation of crippling stress.

3.
The figure shows a corner member in a stiffened wing section. The skin is fastened to the stiffener by one row of 3.2mm diameter rivet at 19mm spacing. Thickness of skin is 0.8 mm and thickness of stiffener is 1.2 mm. The web is fastened to stiffener by 2 staggered rows of rivets with rivet spacing in each of 28mm and rivets are of flat head type. Material is 2024-73 Aluminum alloy. Find the crippling stress for stiffener. Will inter rivet buckling occur?
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4.
For the beam shown in the figure plot the axial loads in the flanges and stiffeners and flanges. Compute flange-bending moments and load per mm on all rivets.
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5.
An lSMB 300 mm x 140 mm rolled steel beam carries at a certain section, a BM ‘M’, the trace of the plane of loading being inclined at 15° to the V V axis. If Iuu = 8603.6 x 104 mm ² and Iv v = 453.9 x 104 mm4 , evaluate M if the maximum bending stress induced in the section is 120 N/mm ².

[image: image13.wmf]6.
Calculate the shear flow for the given fig. And also find out twist length. The torque applied on the member is 2,000 Ncm. Take G = 80 Gpa and thickness as 0.1 cm.

7.
Locate the shear center ‘O’ for thin unbalanced I – section shown in figure. Assume thickness ‘t’ constant throughout the section.
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8.
Find the position of the shear center of the rectangular four boom beam section shown in figure. The booms carry only direct stresses but the skin is fully effective in carrying both shear and direct stress. The area of each boom is 100 mm².
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1.
A cantilever of  cross section as shown in fig. is built in at one end and twisted by a couple Mt applied at the other end. Find the angle of twist and maximum Bending Moment in the flanges. 
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2.
Write short notes on 

a)
Nedham’s method

b)
Gerard’s method 
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3.
Stiffener of flange member is an extrusion of 7075-T6 Aluminum alloy. Skin and web sheets are 7075-T6 Aluminum alloy. Thickness of skin is 0.9 mm and thickness of stiffener is 1.3 mm. Skin is fastened to stiffener by two rows of 3.2mm diameter rivets of brazier head type space 22mm apart. The web is attached to the stiffener by one row of 5mm diameter rivets spaced 25mm apart. Determine the effective skin area and total compressive load that the unit can carry.
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4.
For the beam shown in Fig., determine the angle of the tension diagonal if           td/ Ae = 5.0.
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5.
A beam of rectangular section, 80 mm wide and 120 mm deep is subjected to a BM of 120 N-m. The trace of the plane of loading is inclined at 45( to the V-V axis of the section. Locate the neutral axis of the section. Find the bending stress by neutral axis method.
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6.
Determine the shear flow and twist / length for the multi cell configuration shown in the figure. Take shear modulus as G = 40 Gpa. Applied Twisting moment = 10,000 N-Cm.

7.
Determine shear center of ray of a thin walled cylindrical section shown in figure subjected to vertical load. Thickness is constant throughout the section, ‘t’.
8.
The thin walled single cell beam shown in figure has been idealized into combination of direct stress carrying booms and shear stress only carrying walls. If the section supports a vertical shear load of 10 KN acting in a vertical plane through booms 3 and 6, calculate the distribution of shear flow round the section.


[image: image2.png]20,

22 |2





$$$

[image: image21.wmf]a

7

t

6

S

8

4

5

3

2

1

Code No.:  NR- 322102

III  B.Tech  II Semester Regular Examinations, April/May 2004 

AEROSPACE STRUCTURES - II

(Aeronautical Engineering)

Time: 3 hours






Max. Marks:80

Answer any FIVE questions

All questions carry equal marks

- - -

1.
Find the ratio of angles twist of a seamless and of a split circular thin tube of equal geometrical dimensions under the action of equal torques.
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2.
A sheet panel is 100mm – 250mm – 1.2mm Determine the buckling load if all edges were clamped and compression load is applied normal to 100mm side.

3.
Write short notes on :
a)
Inter-rivet buckling stress

b)
Sheet effective width


4.
Consider a simply supported beam of span 1500mm carrying a design load of 9000N at mid span. The cross section of the beam is as shown in figure below.
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5,
Derive expression for bending stress due to unsymmetrical bending (use K-method).
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6.
Calculate the shear flow and twist / length for the geometrical configuration shown in the figure for an applied torque of 20,000 N – Cm. The member is of uniform thickness of 0.1 Cm. Take G = 40 Gpa. Use method of successive approximation.
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7.
Plot shear stress across I-section as shown. t = thickness.

8.
The doubly symmetrical fuselage section shown in figure has been idealized into an arrangement of direct stress carrying booms and shear stress carrying skin panels; the boom areas are all 150 mm². Calculate the direct stresses in the booms and the shear flows in the panels when the section is subjected to shear load of 50 KN and a bending moment of 100 KN.
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