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Hooke’s law

‘helical springs’).
A spring can support a weig

Z
e load—whHich

wire, which results in a small vertical d
(adding up to a large deflection if there are many turns). The
spring has to provide a force of tension equal to the weight of
the load to keep it supported.

/////////////////////////////////////////////////////////////////////

where F' is the force applied to the spring, AL is the (stretched)
length of the spring, L is the original length of the spring. The
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What if not perfectly helical? (David Marlow)

What is different about the structure of the alloy in a spring that makes it elastic compared
to a block of iron?

What is "weight force"? How is it calculated? (Sam Tute)

weight force? equation?

What is the tiny twist? Why does this occur? (Henry Delf-Rowlandson)

Why does it produce a tiny twist throughout the length of the wire - is this just the helix?

Why does the tiny twist cause vertical deflection in the wire when it’s pulled to the ground?
(Karah Mason)

vertical deflection?

What will happen with other objects (not springs) (David Marlow)

Do we need to learn formula? (David Marlow)

(cleared up by data sheet) (David Marlow)
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constant of proportionality k is called the
stiffness constant),

; nstant (or
and it will have the M
divided by length (which is Nm™ in the SI system).

AL/m
Gradient 1/k

F/N

e.g. A typical spring which you investigate in school
will be stretched by about 5 cm by the weight of a 100 g mass.
The weight force applied in this case is 1 N, and so the spring
constant of such a spring would be 20N m?!. This could be
checked by an experimental investigation measuring the ex-
tensions produced by different loads. The gradient of the
graph of load against extension is the spring constant k
the gradient of extension against load is 1/k).

Elastic limit

A spring will not go on obeying
it continues to be stretched, there will
where the extension produced stops b€ing pro
load applied. If forces above this elasti 3

7 re applied to
the spring, the spring will be permanently s ce the

forces are removed.

F/N

perman stension ~ AL/m

The axes on this graph

imit—the extension is no longer proportional to the
force applied—and if the force were now to be removed, the
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Does k differ for different materials? (David Marlow)

Don’t understand the graph and what it’s showing

—cleared up now (Jacky Chung)

Is the temperature constant here? Does it affect the elasticity? (Alex Thornton)

When does a spring stop obeying Hooke’s law?

—cleared up now

What causes the spring to stop obeying Hooke’s law? (Alex Thornton)

Why does the extension produced stop being proportional to the load applied?

know that now: "elastic limit" (Ben Loughran)

Why is there an elastic limit? (Harry Young)

What does the elastic limit depend on? (Ciaran O’Shea)

Is there another elastic limit once it’s been permanently stretched and so on? (Henry Delf-

Rowlandson)

Why have the axes changed? (Alex Thornton)

What does NB mean?

Is the elastic limit similar for all springs (as a percentage length change)? (Sam Tute)
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spring would follow the dotted path, leaving it permanently COMMENTS ON PAGE 3

deformed; it will no longer return to its natural length.

] . What mechanical devices are they used in? Do we need to know that? (Alex Thornton)
Energy stored in a stretched spring

Usually springs are used in mechanical devices, and to design
these it is often necessary not only to calculate how much
force will be required to stretch or compress a spring by a
certain amount, but also how much energy this will take. This
will equal the amount of energy stored up as elastic potential
energy in the stretched or compressed spring.
During the process of stretching a spring, the
is given by

Area on either side of the load-extension graph? extension axis? I’'m not sure which of the 2
areas this means... (Harry Young)

Whats the area between the load extension graph and the extension axis? (Ben Loughran)
Not too sure about this area under the curve bit... (Ciaran O’Shea)

Work done = Forc Do we need to know the energy formula? (David Marlow)
This equals the area between the load—extension graph-and
the extension axis (not necessarily the ‘area under the curve’
if the axes are the wrong way round and the graph is a curve —
e.g. if the elastic limit has been passed—as the areas between
the curve and the two axes will be different).
For the straight line section of the graph, before the elastic
limit, where Hooke’s law applies, this area between the line
and the extension force is the average force multiplied by t
extension:
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