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Instructions to the candidates:
1)  Questions Nos. 4 and 8 are compulsory. Answer any two questions from each sections
2)  Answers to the two sections should be written in separate answer books.

3) Neat diagrams must be drawn wherever necessary; Figures to the right indicate
Sfull marks.

4) Use of logarithmic tables, slide rule and non-programmable electronic pocket
calculator is allowed.

5) Assume suitable data, if necessary.

SECTION -1
Q1) Difterentiate between failure and fracture of a machine component. Also explain
failure modes at macroscopic level. [16]

02) Explain with neat sketch the plastic zone shape and plastic constraint factor.[16]

03) Awide sheet of aluminium alloy has a central crack 30 mm long. If the fracture
stress for the sheet is 300 MPa and yield stress of the material is 400 MPa.
Calculate the fracture toughness of the material using plastic zone correction.[16]

04) Along pressure vessel was designed and manufactured to withstand a maximum
internal pressure of 29.5 MPa. The vessel inner diameter is 1.3 m with a wall
thickness of 65 mm. The material has a yield strength of 700 MPa ultrasonic
inspection discovered a longitudinal surface flaw at inner diameter. The flaw
has a length of 100 mm and a depth of 20mm. Determine the minimum required
fracture toughness so that the vessel can operate at the design internal pressure.
Estimate the critical crack depth if the plane-strain fracture toughness is 100

MPa ./, [18]

PTO.



SECTION - II
05) Explain with neat sketch time varying multiaxial loading and load spectra. [16]

06) The staircase method for fatigue limit testing was conducted on thin walled
tubular specimens subjected to axial sinusoidal loading with R=-1 and R=0.
The two fatigue limits are found as =700 MPa and ;. . =560 MPa.

O E,R=-1
Determine mean stress sensitivity factor o and sines stress. [16]

Q7) A support bracket is welded to a backing plate. A fluctuating force in the
coupling rod causes a stress variation of +- 50 MPa at the weld. Calculate

maximum size of defect which could be tolerated in the weld. AK, =1.65
MPa \/p;; . [16]

08) Explain leak before break criteria in fracture mechanics. [18]
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