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List five possible sourees from which Forces in machines arise.  All these arisen forces must be
consilered i the design of a maching {10%)

Dritferentiare erween the terms pitch and lcad for any screw thread. (6%4)

A sobid shaft with a length of 10H0 mm 15 supporied by twag iolles hearings g1 both ends 10 has to
Iransrmit 3 targque of 1000 Nm and alse carries a concentrated vertical load of SO0 N a1 s micklle
pusiion The permissible shear strass for 1he shatl o 150 MPa The matenial is sleel und has a
wodulus of clasticity of 207 GPa and a modulus of agidiey of 72 GPa Detenmine the Gameter f the

angular deformation should not exceed 3" and the deflection should mol exceed O 8 mim [ 18%0)
The Eoablowing figures represent two possible cross sections through 2 simply supponted beam that

carries a load at the center  Wamely, comparing with that in Fig [(a) the cross section in Fig (B has
an added shallow b, 1s 11 possable that the addnion of the shallow ik may Cawse an ine Base o seress
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One possible failure of spur gear teeth is static failure due Lo bending stress  List the factors that

affcct this stress.  Explain how each ol these Tastors afiects the stress. (12%)

Two hunt-welded plates with 8.5 10 thick are tersle-loaded rapidly between 5000 and |5 0000tk

Smee the weld reinforcement is not grounded off, this resulls i a stress concentration ( Ky 1 2340 the
edge of the weld metal.  An EGD sesies welding rud is used. giving tensile strength S, = 62 s, vicld
strength &, = 30 ksi, and unmodified endurance himit 5.=0.3 &, A salety factor of 2 5 s to he used
What length (L) of weld 1s cequired” {use Goodman's diagram)  Assuming chat the surface. size and
boad facturs are ke =085, ko = 08, and k, -1, cespectively 120%)
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The following figure shows an assembly consisting of an inverted U-shape & wnb two parts Boand O
thae mugt “pat™ fir o it when put end to end  The three paris have a 0 1 %a tolerance of then basi
dimensions  The designer responsible for whis desiwn must answer the tollowing yuestion s
interfercnce possiple to happen in the assermbly™ ¢ 10%)
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‘A8 A emporary construction elevator is to be designed o carry workers and matertals to g haight of 30 m
. The maximurm estimated load 10 be hoisted s 11,000 kg at a velecity nnt exceedmy 0 & misce  The
sheave diamcter (T3 15 80 mm. the specification of the wire rope 25 mumn-6 & 19, the wil'e diameten (d.)
7 maL Young's modulus (F) 80 CGPa, yield sirength 700 MPa TF the acceleraliom is 1.2 misec’ and
the factor of safaty is chosen to be 10, find 1he number of ropes required. (207

e .
Note The stress @ = & T; . and the weight of the rope is 2.2 ke'm




