
Q#l (20 Marks)
For the gear box given in question O# 3 If the spindle overhang (1) is a0 mm spindle speeds
30-500 R'P'M. Use a roller bearing near the overhung end, and a ball bearing at the farther
end. (do = 0.00025 mm/kg, do =0.0004mm/kg), E:2.lxl1akg/mm2
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I (a) \f,'hat are the matenials to be used io @(b) lltatarre tLe sors controlling good spindre desisn?

; (a) TtG qildle rliryafier-
p| Optlr qn o{bcitgr.*
fc)&Ldb acnctbnrrn

t  E - '_ (20}Iarks)
{kl As e rtlfue bol deriguer, explain hon' can }'ou urc smprter eided duung, andrapid
protot"tPing tnch{rcs b have a good machine tooil strrcturcs? Use c[ear sketch?
{l-hl *{s e nacfrine tool designer, explain how can you use frequemc.r nErpo6e fonction
f FRF) to hare a good desrgn for the machine tool strucfurus? use 
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D€stgn a 9+peed, two-stage gear box for spindle speeds 30-500 Rp.Itt Use a { ffi, 1500
R'P'\[. motor. Use belt transmission for reducing motor speed to a level, suitable for the gear
bor input shaft, Q = l.4l .

3.1 . a. Calculate the number of teeth of all gears.
b. Calculate the actual speeds.
c. Calculate the theoretical speeds.
d. Calculate the error in speeds.
e. Sketch the speed diagram.

3.2. a. Calculate the torques on all shafts.
b. Calculate the gears module.
c. Calculate the size of the gear box.

3.3. Design the second shaft of the gear box.
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Q#4: (15 Marks)
Find the forces on flat guideways on a lathe, if guideways are 30 mm thickness, and 60 mm
wide. The center distance between the guideways is 450 mm. The machine has a 120 mm height
above the guideway top faces. The machine is powered by a 4.5 kW motor. The machine
mostly shapes steel workpieces at a speed of 25 meterlmin. The tool frictional force (Fy) is25v,
of the cutting force (Fz). weight of saddle = 50 kg; Length of saddle : 250 mm?

(4.1) Select the slideway material?
(4,2) Calculate the pressures on each contact surface?
(4.3) Find the tool radial displacement?

Pressure of face C P6.
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