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Fifth Semester B.E. Degree Examination, Dec.2014/Jan.2015
Aircraft Structures - | vy

Note: Answer any FIVE full questions, selecting .

i atleast TWO questions from each part. mcb ’

PART - A N
Deriv ression for incremental load factor due to gust, conSIdermg ehange in lift at both
wing and{zjﬁglane? " ; £ (08 Marks)
What are vduignjs loads experienced by aircraft? Explain in brqu P (06 Marks)
The wing of &ﬁﬂnary aircraft has a maximum lift co-efficient of 1.25 and an area 16m’.
The maximum mafhgtver load factor is 6.0. If the welglgtmﬁhe aircraft is S0kN, determine
the angle of bank %teg 1red at a speed of 180m/(s .AlSd, calculate the radius of turn.

(Take p = 1.223 kg/m’ 2o (06 Marks)

Give a broad class1ﬁcat10naﬁﬂ.ﬁmatenals aﬁmfﬁctors to be considered while choosing
materials for aircraft application:"* =~ (06 Marks)

Explain advantages and dlsadvantaggs of of and B titanium alloys. (06 Marks)
How composites are classified on tl}e Q f matrix materials? Explain. (08 Marks)

Define fatigue. Explain in brief, Vanbus stages nyfahgue failure. (08 Marks)
What are elastic constants? Explam them. {06 Marks)
Explain the failure crltergtba.sed on soderberg hﬁe.;eqhatlon (06 Marks)

The truss shown in grt of an airplane’s internal struotme Determmne the axial forces in
members BC, B €§’ ; (12 Marks)
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Derive three moment equation for a continuous beam, (08 Marks)
PART - B

Determine the deflection of a point on a frame-work by unit load method. (12 Marks)

Explain Maxwell’s reciprocal theorem. (08 Marks)
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6 a. Derive an expression for Euler’s crippling load for a column with both ends fixed. (10 Marks)
b. Derive south well plot equation. (10 Marks)

7 a. Derive equations of equilibrium for the stress acting on a 3-dimensional element of an
/S,‘ elastic material. (10 Mafw)
@ b. The state of strain at a point is given by: €,=0.001, €, =-0.003, €, = yxy = 0, yxz gi}f)

- ¥yz = 0.001. Determine the stress tensor at this point. (Take E = 210 x 10° KN/m &son 8

wp«‘ ratlo = 0.28). Also find Lame’s constant. Marks)
M

8 a Bqnye equatlon for failure condition based on maximum strain energy thcqry * Also explain

its tions. (12 Marks)

b. A mil 1 shaft of 60mm diameter is subjected to a bending mqma} of 25 x 10° N-mm
and Tortiﬁ%f the yield point of steel in tension is 230 N/mga} Fitid maximum torque as

per maximu ﬁs theory. Take factor of safety as 1.5. LY (08 Marks)
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