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A=
mean plane

Using the data in the table below, determine:
(a) The real area of contact at a load of 50 kg.

(b) The mean surface Separation at a load of 50 kg.

ltem Description/Valye
Stand. dev. of surface heights, o 4.0 um
Nominal area of contact, A, 0.015 cm?

Hardness, H 1.8 GPa



Problem #2

Consider a journa

| bearing of radius R, 1
The surface speed is U an

ength L, clearance C and eccentricity ratio ¢
d the viscosity is p .
Using the short bea

ring assumption, find simple expressions for the pressure distribution
and load capacity W in te

rms of the bearing parameters,

You may leave the expression for load capacity in terms of - integrals.

Note: The film thickness can be expressedas h = C (1+ecosd)



Problem*3

Friction is critical to all metal deformation processes. In some cases, such as forging,
there is a limit to the frictional force that can be generated at the die-workpiece interface
since the shear yield strength cannot be exceeded. This limiting condition jg reached
when the metal sticks to the die. There is then no relative motion between the tooling and
the workpiece and deformation is forced away from the die-meta] interface.

(a.) Making this assumption, calculate o,, the normal stress for the case of sticking
friction by replacing Hoy with k, the average shear yield stregs.

(b.) What is the largest value of the coefficient of friction ifk =118 MPa and Y, the
uniaxial yield strength is 220 MPa ag would be the case for steel.
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Hint:

Balancing the horizonta] forces on the element:
h(o, + do,) + 2uoydx = hg,
rearranging

2poydx = -hdo,

using the Tresca criterea gives

Oy-ox=Y

Where Y is the uniaxia] vield strength.

Solve for o, using the boundary conditions,



