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Manufacturing technical objects 
1.
At breakfast, Sandra unscrews the lid of the peanut butter jar and uses a knife to spread some peanut butter on her toast. She presses so hard that she squashes the toast. To read her newspaper as she eats, she pulls on the chain that turns on the table lamp. Finally, she cuts out a newspaper article about jobs in summer camps to show her classmates.


In the light of Sandra’s actions at breakfast, name the constraint each of the following objects undergoes:
[image: image5.jpg]


a)
the peanut butter jar


b)
the knife


c)
the toast


d)
the lamp chain


e)
the newspaper
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2.
Among the objects that have been subjected to a constraint in question 1, which have undergone . . .

a)
elastic deformation? Explain your answer.
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b)
plastic deformation? Explain your answer.
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c)
fracture? Explain your answer.
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3.
Circle the property desired in each of the following situations.

a)
a material for a car bumper


resilience
thermal conductivity
electrical conductivity

b)
a material that will bend without breaking to make eavestroughing for a house


stiffness
malleability
electrical conductivity

c)
a material that will hold food during cooking, with minimal energy loss 


elasticity
stiffness
thermal conductivity

d)
a material for skis made specially for skiing moguls, with the ability to recover their original shape even after bending between moguls


elasticity
resilience
thermal conductivity

e)
another material for skis, this time with the ability to sustain the shock of landing after a jump


elasticity
resilience
thermal conductivity

f)
a highly resistant material for a boardwalk in a very busy park so that it can withstand pedestrian wear 


hardness
ductility
thermal conductivity

g)
another highly resistant material for the park, to protect pedestrians by withstanding deformation


elasticity
stiffness
resistance to corrosion
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4.
Yui goes out for dinner with her family to celebrate her birthday. At the table, she notices the glistening cutlery made of sterling silver. Her side plate, on the other hand, is made of a fragile-looking material. Her father tells her that a restaurant employee, who is also a potter, handcrafts all the dinnerware, so each plate is unique. Yui also notices that the two bread trays seem to be made of the same material but that one is darker than the other. When she picks up one tray to take a piece of bread, she finds it very light in spite of its heavy appearance.


Identify the category of material used to make each of the following objects from the text above.
a)
the cutlery


b)
the side plates


c)
the bread trays




[

/3]

5.
In toasters with slots, the electric current flows through heating filaments. Part of the electrical energy is converted into thermal energy, which toasts the bread. Refer to different properties of materials to explain why it is dangerous to use a metal utensil to remove toast that is stuck in the toaster while the appliance is plugged into an outlet.
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6.
Many bathtubs are made of acrylic and fibreglass. The two materials are combined so well that they appear as one. That is why people often say that bathtubs are made of fibreglass, even though their main component is really acrylic.

a)
Which category of material does the bathtub material described above belong to?
	


b)
What is the matrix made of?
	


c)
What is the reinforcement made of?

	


d)
Given that acrylic softens enough when heated to be remoulded and retains its shape once cooled, which subcategory of plastics does acrylic belong to?
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7.
Ian’s grandfather’s cottage has been neglected and needs extensive repairs. The wooden siding has started to rot, and the abandoned metallic flagpole is flaking due to corrosion. In addition, the plastic around the south-facing windows has turned yellow in the sun.

a)
Explain how the degradation of the cottage materials affects their properties.

	

	


b)
How could Ian’s grandfather have delayed the degradation of the wooden siding? Suggest two means of protection.

	

	


c)
How could Ian’s grandfather have delayed the degradation of the metal flagpole? Suggest two means of protection.

	

	

	


d)
What could have been added to the plastic during manufacture to make the material more sun-resistant?
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8.
Your cousin, who is developing an interest in cooking, asks you what is meant by the expression hardened steel, which is often used in connection with knives.

a)
First, you need to explain what quench hardening is. What do you tell her?

	

	

	


b)
Next, you need to explain that quench hardening is often followed by tempering. Explain what tempering is.

	

	

	


c)
Your cousin then wonders why such thermal treatments are useful for kitchen knives. What would you tell her?
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9.
When steel parts are welded, the mechanical properties of the material are often weakened around the welded joint. What is the name of the heat treatment that restores the mechanical properties of steel parts after welding?
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10.
You work in a factory that manufactures wheelbarrow parts. Your boss gives you the drawing below of the latest model, made by a drafter who suddenly had to leave his job.



a)
What type of engineering drawing is it? Explain your answer.

	

	


b)
Your boss gives you the following list of part names but tells you that it is incomplete. Complete the list.

	Identification
	Name of the part
	Quantity

	A
	Tray
	1

	B
	Tray braces
	2

	C
	Handles
	2

	D
	Wedge braces
	2

	E
	Front brace
	1

	F
	Axle bracket
	2

	G
	Wheel
	1

	H
	Axle
	1

	I
	Legs
	2

	J
	Short support
	1

	K
	Long support
	1

	L
	Leg brace
	1

	M
	8 mm × 19 mm bolts
	4

	N
	8 mm × 65 mm bolts
	4

	O
	8 mm × 88 mm bolts
	2

	P
	8 mm × 125 mm bolts
	2

	Q
	8 mm × 50 mm roofing bolts
	4

	R
	8-mm hex nuts
	16

	S
	8-mm washers
	16


c)
Since the washers are made elsewhere, your boss asks you how many are needed for each wheelbarrow. What do you tell him?
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11.
Below is a detail drawing for one of the wheelbarrow parts.
NAME:   Jessie Brown
DATE:   July 4, 2008

TITLE:   Detail drawing, part J
SCALE:   1:5

a)
What is the name of the part illustrated?

	


b)
What is the dimensional tolerance for the diameter of the holes in this part? 

	


c)
Give a valid reason for indicating a tolerance for the diameter of the holes. 
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12.
You notice the following tools in a workshop:


A
B
C
D

a)
Name each of the tools in the illustrations.
	

	


b)
Which of these four tools are considered machine tools? Explain your answer.

	

	

	

	


c)
In which of the three main stages of the manufacturing process is each of these four tools most likely to be used? If the answer is the machining stage, then identify the specific technique.
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13.
Look at the two parts of the retort stand below.


a)
Which part required tapping during machining? Explain your answer.

	

	

	

	


b)
Which part required threading during machining? Explain your answer.
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Answers will vary. Example: If a hole is too small, a bolt could not be inserted into it; if it is too big, there will be too much play, and the wheelbarrow might not work properly. 








1 mm








It is the short support.























The rod of the retort stand required threading because screw threads had to be formed around one end so that the rod could be inserted into the base.





The base of the retort stand required tapping because a hole with screw threads had to be made in it.





Band saw: machining—cutting


Combination square: measuring and laying out


Drill press: machining—drilling


Screwdriver: assembling and finishing





The band saw and the drill press are considered machine tools because they are held and operated by forces other than human force.





A: band saw, B: combination square, C: drill press and D: screwdriver
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Each wheelbarrow requires 16 washers.





It is an exploded view because the various parts of the object are separated from one another.





Annealing





The heat treatments enhance certain mechanical properties of the steel. It becomes harder, which is a desirable property in kitchen knives.





Tempering is the elevation of the steel temperature, but to a lower degree than for quench hardening.





Quench hardening is a process in which the temperature of the steel is raised to over 800°C and then rapidly lowered.





Pigments that absorb ultraviolet rays.





Answers will vary. Examples: by coating it in grease or resin, by enamelling or painting it or by using a corrosion-resistant metal.





Answers will vary. Examples: by painting or varnishing it, by covering it with a protective coating or by using treated wood.





The degradation weakens certain properties of the materials.





It belongs to the subcategory of thermoplastics.





Fibreglass





Plastic





Composites





It is dangerous because metals are usually good conductors of electricity. If a person inserts a metal utensil into the slot of a toaster through which current is flowing, he or she may receive a serious electrical shock.





The newspaper, because the paper was slit when Sandra cut out the article.





The toast, because it remained deformed even after the constraint was removed.





The peanut butter jar, the knife and the lamp chain, because they returned to their original forms once the constraint was removed.
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Metals and alloys


Ceramics


Wood and modified wood, or plastics





Torsion


Deflection


Compression


Tension


Shearing
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