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Designation of metric thread , series A , diameter
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Dimension given in mm

Major Minor Diamcter Pitch Pitch Height of Radius Area of
Diameter Screw Nut Dia. Engagement | at Root Minor
d d; D, s=t Va r Diameter
D cm’
3 2.350 2.458 2.675 0.5 0.271 0.05 0.0434
3.5 2.720 2.850 3.110 0.6 0.325 0.06 0.0581
4 3.091 3.243 3.546 D7 0.379 0.08 0.075
S 3.961 4.134 4.480 0.8 0.433 0.09 0.123
6 4.701 4.918 5.350 0.541 0.11 0.175
7 5.701 5.918 6.350 1 0.541 0.11 0.255
8 6.337 6.648 7.188 1.25 0.676 0.14 0.319
9 7.337 7.648 8.188 128 0.676 0.14 0.427
10 8.051 8.376 9.026 18 0.812 0.16 0.509
11 9.051 9.376 10.026 1.5 0.812 0.16 0.644
12 9.727 10.106 10.863 1.75 0.947 0.19 0.743
14 11.402 11.836 12,701 2 1 0.22 1.02
16 13.402 13.836 14.701 2 1 0.22 1.41
18 14.753 15.294 16.376 2.5 1.563 0.27 1.71
20 16.753 17.294 18.376 2:5 1.563 0.27 2.2
22 18.753 19.294 20.376 . 2:5 1.563 027 2.76
24 20.103 20.753 22.051 3 1.6 0.32 3.17
27 23.103 22.753 25.051 3 1.6 0.32 4.19
30 25.454 26.212 27.727 35 1.894 0.38 5.09
33 28.454 29.212 30.727 35 1.894 0.38 6.36
36 30.804 31.670 33.402 4 2.165 0.43 7.45
39 33.804 34.670 36.402 4 2.165 0.43 8.97
42 36.155 37.129 39.077 4.5 2.436 0.49 10.27
45 39.155 40.129 42.077 4.5 2.436 0.49 12.04
48 41.505 42.588 44.752 5 2.706 0.54 13.53
- 45.505 46.588 48.752 S 2.706 0.54 16.26
58 48.855 50.045 52.428 5.5 2,971 0.6 18.75
60 52.855 54.045 56.428 55 2977 0.6 21.94

Area of core is calculated from diameter d.
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Question   (

(60 marks(
a) Prove that, for No separation in a hydraulic cylinder the tightening up force Q of the bolts must be ( Fbolt ( cj / cb+cj ).
b) An air – operated punch press similar to the one shown in Figure (1). Let the depth of throat to the inside edge of the frame be 65cm., the diameter and stroke of the piston about 20x20 cm., the mechanical advantage of the lever about 7, and the force at the punch is required to punch a steel sheet (St42) of 2mm thickness and the diameter of the punch 10 mm.
1) Determine:

i. the horizontal section of the frame, and locate and design the cylinder and the piston rod.
ii. The diameter of the bollts which hold the cylinder covers.
iii. for the bracket, design the bolted joint.
2) Make a complete construction drawing for the air cylinder, put the  suitable fits (free hand sketch) .
· Take [ cb = 0.5,  cj = 0.19  and  ( =  0.25 ] 
N. B.  The J.B. Johnson formula :


F crit.  =  A (y [ 1- ((y L2 / 4 n (2 E R2 )]

           The Euler formula :

F crit.  =  n (2 E I / L2    ( E = 2.1 x 106  kg/cm2 for steel )
Question (

(30 marks(

A 7.5 kW motor drives gear 2 in figure (2) at 1800 rev/min. A flat belt on pulley 4 drives pully 5. The shaft to which pully 5 is attached drives a blower. The belt tension on the loose side is 20 percent of the tension on the tight side            

You are required to:



a) Design the shaft AD
b) Select the sutable key for the pulley 4
c) Make a working drawing for the pulley 4, put the 

     suitable tolerances and surface finish  marks.

d)Select the suitable bearings for the line shaft.

Table (1) : Metric thread series A, Selection from CSN 01 4014
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Students  may assume any missing data





Figure (1)

















Figure  (2) 
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