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The stresses induced at a critical point in a machine component made of steel 45C8
(Sye = 380 N/mm?) are as follows:

= i Calculatel«thie ifactor of saféty by (a) the’ mhximum nérral! stress theor¥i.(b) the

maximum shear stress theory and (c) the distortion energy theory. [5+5+5]

A cantilever beam made of steel Fe 540 (Sut = 540 N/mm? and Syt = 320 N/mm®) and
subjected to a completely reversed load (P) of 5 kN is shown in figure 1. The beam is
machineqma'r;dﬁreliability 1&50 %. The fazcl:(:):r,.ﬁ)f safety isix?.: and the notc}g“s:g%itivity

“ i factor is 09.:Calculate

a) Endurance limit at the fillet section

b) Diameter d of the beam for infinite life. [7+8]
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3. A welded connection of steel plates is shown in figure 2. It is subjected to an eccentric
i1 foree of 50. kiN. Determine:the, size of the weld, if the permissible shear stress: in the
" weld is not t6-éxceed 70 N/min?, R L P T15]
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Figure 2
4. A cast iron bracket, as shown in figure 3, supports a load of 10 kN . It is fixed to the

horizontal channel by means of four identical bolts, two at A and two at B. the bolts are

i made of zteel:30C8 (Syt =400 N/mm?) afid:"the factor og:‘sz}fe:ty is 6. De:t:erg)ine the

AL major dianieter of the bolts - = PRt 18]
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A rigid coupling is used to connect a 45 kW, 1440 rpm electric motor to a centrifugal
pump. The starting torque of the motor is 225% of the rated torque. There are 8 bolts
and their pitch circle diameter is 150 mm. The bolts are made of steel 45C8
(Sigr = 38Q,N[mm2) and th:c;‘f@ggor of safet}xl_vjs_g.S. Determine the diameter of the bolts.

o Assume thatithe bolts are finger tight in regmed and grouncf‘hbi@fé. bt [15]

A railway wagon moving at a velocity of 2.1 m/s is brought to rest by a bumper
consisting of two helical compression springs arranged in parallel. The springs are
compressed by 150 mm in bringing the wagon to rest. The mass of the wagon is

. 1200 kg.ixT‘h;e;:spring inde:xyiistﬁ. The springs.are made of-gi]-hardened and, tempered

"L steel wiréwith ultimate ténsile strength Bf. 500 N/mm?i4nd modulus of ‘rigidity of

.......

.......

81 GPa. The permissible shear stress for the spring wire can be taken as 50% of the
ultimate tensile strength. Design the springs. [15]
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