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Question No. 1 ( 40 Marks )

Design a 2- stage , 6- speeds gearbox for a center lathe to be used for roughing & finishing
turning of Mild — Steel work-piece , speed ranging from 122 to 434 R.P.M. Use standard
speeds and standard step ratio for medium duty . The inlet speed of the first shaft in
gearbox is 300 R.P.M.

Question No. 2 ( 25 Marks )

a - What are requirements to design of spindle unit .
b - A spindle of a cylindrical grinding machine has the following data :
Cr = 300 N/um. , Cr= 100 N/am., a= 51 mm. & dm= 90 mm.
Evaluate Lop. & Cn.

Note : Solve Question 3 or Question 4 only .

Question No. 3 ( 35 Marks )

Design an antifriction roller guide-way , with 4 faces, if the total load on the guide-way is
520 Kg . Hardened long roller guide-way of ground steel { b/d =2 ) areto be used.

Saddle length is 300 mm. Permissible pressure on guide-way is 0.08 Kg / mm?.The
Min. acceptable stiffness is 220 Kg / micron. - ‘
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Quastion No. 4 ( 35 Marks)

A Lathe has Flat- Vee cast — iron slide ways of equal width ( Min. 30
mm. ). While turning a 50 mm. diameter work-piece , the tangential,
radial & axial component of the cutting forces were found to be 300 ,

130 & 120 Kg respectively. The lathe carriage weighs 50 Kg and is
300 mm. long.

Design the slide ways considering the following parameters :
h =150 mm. b= 525 mm. & A= 45 degrees .

Cast iron slide ways can withstand a Max. pressure of 25 Kg/ cem’. &
[ Ks | = 200 Kg / um.

Helpful Equation:

F,= [F(d+b).cosi]/2b +[F,.h.cos\J/b ~ F.sin i+ (W.cos 2)/2
Fy= [F.(d+b).sin}]/2b +[F.h.sinAJ/b+ F, .cosi+ W.sinA/2

Fy= [Fy(d-b)]/2b -|F, .hj/b+W/2

With our best wishes .. .
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