Machine Design (ME – 308) Term 022

Project # 1: Design of A Hydraulic Press

Given Data:

F Max  
= 
70 Metric Tons

P Fluid 
=
15 ~ 25 Mpa

Increase in the Force due to friction = 15 ~ 25 % of the Total Force

Plunger Material: Grey Cast Iron (or) Low Carbon Cold Drawn Steel

Step # 1:  Design of the Plunger
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Where 

D0 = Outside Dia. of the Plunger

Di = Inside Dia. of the Plunger

Tw = Thickness of the walls 

Tp = Thickness of the lower

Plate of the plunger

1. Select a Material for the plunger. Preferably, Grey Cast Iron.

2. Select the shape of the Plunger, Solid or Hollow.

3. Assume a percentage increase in the force due to friction (Say 20 %). So, the total force now will be:

F = F Max * 1.2

4. Calculate the Outside Diameter as follows

P Fluid = 
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   where A = 
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5. Calculate the Thickness of the Lower Plate of the Plunger.

For Flat plates the stresses are given as follows: (Ref. Machine Design Hand Book Pg. 5-47)
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Where k = 1.24 (Constant), P is the Pressure of the fluid, 
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And n is the safety Factor (Assume > 3 for Cast iron)

Check for the Deflections in the plate as follows:
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6. Calculate the Inner Radius of the Plunger

Considering the Plunger to be Thick Walled Cylinder, we can use Equations 3-53 in Machine Design Textbook, Page 132, for calculating the Tangential and Radial Stress at the inner wall since the stresses are Maximum there. In these equations,
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Solve the equation for r i.
7. Calculate the Thickness of the Walls
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Step # 2 Design of The Glands
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Thickness of the Gland t G is given by an Empirical Equation, which is:
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Thus 
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O – Rings:

[image: image19.wmf]Go to the Machine Design Handbook and see Table 17.1 on Page 17.2

In our case The Inside Diameter (ID) of the O-Ring is D0  

So, depending on it select a standard size for the O-ring.
Step # 3 Design of Studs
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The Total Load on the Studs   = F

Assume the Number of Studs Ns
Load on each stud (Fs)  = F\Ns 
Select a Standard Stud from the Table 8-11 in the Machine Design Textbook and find out the corresponding Proof Strength (Sp) and assume a Factor of Safety (2 ~ 3)

Calculate the Diameter of the stud as follows:
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After you calculate the Ds Select a Standard Metric Stud from the table.

Step # 4 Design of the Flange

[image: image13.jpg]D,

¢
Pitch Circle Diameter

; | 3

; ! |

(a i Dy i
- / 1
1
] |
Glands o |
1

D+ .





Assume a Pitch Circle Diameter (P.C.D) = D0 + Some Value

Assume a Diameter of the Flange D f   = P.C.D. + Some Value

1. Select a Material for the flange, preferably Cast Iron and note down the S ut
2. Considering the top of the flange to be a cantilever beam subjected to bending due to the force acting on the studs:
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Where  
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