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“Packaging” shall mean all products made of any materials of any nature to be
used for the containment, protection, handling, delivery and presentation of
goods, from raw materials to processed goods and from the producer to the user
or the consumer.

(a)

(b)

(©

(d)

Hazards in distribution is a one of fundamental in packaging dynamic.
Give a goals of the packaging technologist.
(3 marks)

List FOUR (4) dynamic forced to be concerned as a package moves
through distribution.
(8 marks)

Imagine we used a sport car Audi S4 to deliver the wedding gift which
will go from 0 to 100 km/hr in 4.0 seconds. What is average acceleration

will the driver experience?
(6 marks)

An wedding gift is dropped in the road surface. Find dy, and K for a

cushion which will limit the maximum acceleration of an 37.2 kg product
to G, = 62 g’s in an height = 335.28 cm?
(8 marks)

Mechanical vibration is the motion of a particle or body which oscillates about a
position of equilibrium. Most vibrations in machines and structures are
undesirable due to increased stresses and energy losses.

(2)

(®)

Define the Undamped, Damped and Linear Vibration.
(6 marks)

The figure Q2 below shows a simple model of a motor vehicle that can
vibrate in the vertical direction while traveling over a rough road. The
vehicle has a mass of 1200kg. The suspension system has a spring
constant of 400 kN/m and a damping ratio of { = 0.5. If the vehicle speed
is 20 km/hr, determine the displacement amplitude of the vehicle. The
road surface varies sinusoidally with an amplitude of Y = 0.05m and a
wavelength of 6m.

(19 marks)
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The vibration sensitivity of a product may be defined as those input
vibration frequencies of sufficient amplitude occuring in the distribution
environtment which can cause the resonance and failure of the product.

Give a method may be used to determine vibration sensitivity.
(6 marks)

Test method have been design to evaluate the performance of a packaging
system when it is subjected to the vibration condition existing in the
distribution environment. Give THREE (3) testing methods available
depending on how the product to be shipped.

(9 marks)

Consider a product with two critical element A and B. Element A has a
natural frequency of 4Hz and 15 Hz for element B. Element A and B is far
enough apart so that only one of them is vibrating. They do not touch and
will not damage one another. However, if the product is subjected to 4 Hz
and 15 Hz vibration simultaneously, the elements may hit one another and
causing damage. Draw the response of element to Single Forcing

Frequencies and Multiple Forcing Frequencies.
(10 marks)

In the cushion design for product protection, the products critical velocity
change is 2.54 m/sec and its critical acceleration is 60 g’s. Calculate the
maximum velocity change possible in a 0.762 m drop and give your

conclussion.
(7 marks)

Damage to the article is dependent not only on the maximum shock level
at the article, but also on the shock duration. Give THREE (3) variables

related to shock damage.
(6 marks)
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An article weighing 5.44 kg can sustain a maximum shock of 80g’s
(Gm=80). Find K for a linear cushion which will limit the acceleration of
the product to 80 g’s in a 91.44 cm drop. What is the maximum deflection
of the cushion? Find the duration (1) of the shock pulse sustained by the
article.

(12 marks)

How mechanical shock occurs? Give THREE (3) damage factor that

create mechanical shocks.
(5 marks)

A shock machine produce half sine shock pulses of 20 milliseconds
duration, and a product can withstand 100 g’s. At higher accelerations
there is damage to a critical element. The critical element has natural
frequency = 80 Hz and the product weighs 1.814 kg. In distribution, a
cushion K2 = 134.05 kg/cm is used and max drop height = 121.92 cm.

What is the frequency of the shock produced by the shock machine?
(2 marks)

What is the amplication factor for the test situation?
(3 marks)

What is the Gs, the safe acceleration level for the critical element?
(3 marks)

What is the magnitudé of the acceleration experienced by the product in
the distribution system?
(3 marks)

What is the duration of the shock experienced by the product in the
distribution system?
(3 marks)

What is the amplification factor in the distribution system?
(3 marks)

Does the cushion material provide adequate protection for the product?
(3 marks)
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What is the main purpose of the package testing and give definition about

product damage.
(5 marks)

In the packaging testing lab the data 45.4 kg product measured 25.4 cm x
25.4 cm x 25.4 cm and can sustain up to a 50 g without damage. It is
equally sensitive to shock on all six faces. If a maximum drop height of
152.4 cm is expected in distribution, what is the modulus elasticity of the
required cushion material? Assume that the working length of the cushion
material is 50% of the cushion’s total thickness.

(20 marks)

- END OF QUESTION -
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TABLE 1 AMPLIFICATION FACTOR (HALF SINE PULSE)




