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Answer the following questions:

Question one (10 marks)

a) Define: Ductility - Machinability -Resilience - Hardness.

5 Ductility. It is the property of a material enabling it to be drawn into wire with the applica-

tion of a tensile force. A ductile material must be both strong and plastic. The ductility is usually
measured by the terms, percentage elongation and percentage reduction in area. The ductile material
commonly used in eagineering practice (in order of diminishing ductility) are mild steel, copper,

aluminium, nickel, zinc, tin and lead.
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9. Machinability. It is the property of a

material which refers to a relative case with

“which a material can be cut. The machinability
of a material can be measured in a number of
ways such as comparing the tool life for cutting
different materials or thrust required to remove
the material at some given rate or the energy
required to remove a unit volume of the
material. It may be noted that brass can be
easily machined than steel. -

10._Resilience. It is the property of a
material to absorb energy and to resist shock
and impact loads. It is measured by the amount
of energy absorbed per unit volume within
elastic limit. This property is essential for
spring materials.
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13. Hardness. It is a very important property of the metals and has a wide variety of meanings.

It embraces iffe e :
embraces many different properties such as resistance to wear, scratching, deformation and

machinability etc. It also means the ability of a metal to cut another metal. The hardness is usually

b) Two members, shown in figure, are pinned together at B. If pins have an allowable shear

stress of 1,7 = 90 MPa, and allowble tensile stress of rod CB is (6¢)ay = 115 MPa.

Determine to nearest mm the smallest diameter of pins, A, B, C and the diameter of rod CB

necessary to support the load.
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Question two (10 marks)

a) What are the general procedure in machine design?
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b) Draw, using neat sketches, the following:

a. Elevation and Plan of a cap screw with Hex. socket head.
b. Elevation and Plan of a cap screw with Square head.

c. Elevation of a set screw with Headless head with Full dog point.
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Good Luck 4/4
Dr. Rola ﬂﬁﬂ



