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Memory Metals 
 

 

Task 1 -  Pre Reading Activity  

Watch the 1st video which has a duration of 1minute and 22 seconds 
and the 2nd video for 40 seconds then draw an illustration of what you 
saw and understood. 
 

Watch the video of a Memory metal using the following link : 

http://www.youtube.com/watch?v=fsBHF_j2FJ4&list=LPoW035M7coew&in
dex=2&feature=plcp  

 

 

Name:____________________ 

Class:____________________ 

Date:____________________ 
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Task 2 – Reading Activity 
HOW can metals have a memory? Memory 
metals are part of the latest research to 
develop ‘smart’ materials. These are 
materials that respond to changes in their 
environment.  
Memory metals ‘remember’ their original 
shape. They return to it by heating or 
cooling the metal. We all know that metals 
change state if you heat them to their 
melting point or melting temperature. But 
fewer people know about a metal’s transition temperature.  
 

At this temperature a metal changes the way its atoms are arranged. 
Let’s look at an example called Nitinol.  Nitinol stands for Ni (nickel), Ti (titanium), 
and Naval Ordnance Laboratory, the place where it was discovered in 1965. 
This is an alloy of nickel and titanium and is made up of two kinds of atoms: Nickel 
atoms and Titanium atoms. They are arranged in an organized pattern called a 
crystal structure. Most solids have a crystal structure, but Nitinol is special 
because it has two different crystal structures, also called solid phases. At colder 
temperatures, Nitinol’s atoms are in one arrangement, called martensite. At 
higher temperatures, Nitinol’s atoms are in a slightly different crystal structure, 
called austenite.  
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So how does 
this give an 
alloy a 
memory? We 
heat the object, 
in its desired 
shape, to its 
transition 
temperature. 
Then we cool it, changing the arrangement of its atoms. If we now bend the 
metal, we can change it back to its original shape by warming it up. 
 

Just imagine denting your car, then just washing it in hot water to smooth it out 
again! Other alloys like this include mixtures of copper, zinc and aluminium . 

Uses of memory metals 
We are finding new uses for these metals all the time. 
At the moment Nitinol has been used to: 

• join hydraulic lines in fighter planes 
(A Nitinol collar is stretched when cool, then slipped over the pipes 
to be joined. When it is warmed the collar shrinks with great force, 
forming a totally sealed joint) 

• hold ligaments tightly to bones  

•  in veins as a sort of ‘bird’s nest’ filter to trap blood 
clots.  
(The heat of the body opens up the thin bundle of wire  
when it’s in position.)  

• braces for teeth  

• thermostats on coffee pots  

• fire sprinklers  

• antennae for mobile phones 

•  frames for spectacles and sun-glasses   
(If you sit on your glasses and twist their frame, they 
can change back to their original shape.) 
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A. Match some of the key terms on the left to their appropriate meaning on 
the right by writing the correct letter in the box. 
 

Key Terms Meaning 
1. Alloy a) organized arrangement of the atoms within a material 

2. Transition 
temperature 

b) The soft, bendable, low-temperature phase of Nitinol 

3. Crystal Structure c) A specific form of matter that exists within a certain 
range of temperature and pressure 

4. Austenite d) The specific temperature at which Nitinol changes 
phases 

5. Phase e) is a mixture of two or more metals 

6. Martensite f) The rigid, springy, high-temperature phase of Nitinol 

 
 

B. Use the Venn diagram to compare between Metals and Shape Memory 
Metals On the left side write things that only apply to Metals. On the right 
side write things that only apply to Shape Memory Metals. Use the middle 
space to write things that the two have in common. 

 
C. Answer the following questions: 

 
1. Nitinol is often used in orthodontic archwires. 

These are the wires that  connect the brackets in 

braces. The orthodontist bends the wire into the current shape of a 
patient’s teeth, and connects it to the braces. Once in the patient’s mouth, 
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the wire warms up, tries to change shape, and pushes on the teeth. What 
do you think the transition temperature is of a Nitinol archwire? 
______________________________________________________________
______________________________________________________________ 
 

2. Flexon® eyeglasses frames are made out of Nitinol. They 
are in their high-temperature form, which is springy, at 
room temperature. This is why you  can bend them 
around your finger without breaking them. How low do 
you think their transition temperature is? 
______________________________________________________________
______________________________________________________________ 

 
D. Fill in the blanks using the words provided in the help box. 

 

 

 

A smart alloy is a ___________________________that can remember its original 
shape. The technical name for a smart alloy is a shape memory alloy(SMA). 

Examples of this type ofalloy are _________________________________,  
copper-zinc-aluminium and copper-aluminium-nickel. 

When a smart alloy is bent or twisted (called deforming) it keeps its new shape 
until it is heated. When the temperature is raised above a certain level the alloy 
returns to its____________________________________. 
 

 

 

 

 

force, blood vessel,  smart material, warming, nickel-titanium, cost,  
original shape , Nitinol, dental braces, 

http://www.gcsescience.com/icopper.htm�
http://www.gcsescience.com/izinc.htm�
http://www.gcsescience.com/ialuminium.htm�
http://www.gcsescience.com/pfm14.htm�
http://www.gcsescience.com/o65.htm�
http://www.gcsescience.com/inickel.htm�
http://www.gcsescience.com/ititanium.htm�
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Nickel-titanium smart alloys are the most successful but the most expensive. The 
material is called ______________________________. It is is used to make 
___________________________________, spectacle frames and stents. 

Dental braces are wires which are used to correct the growth of teeth. 
Nitinol can provide a constant ________________________ on the teeth as it 
tries to return them to the correct shape. 

Spectacles are glasses which people use to see better. The frames often get bent 
and Nitinol frames can return to their original shape on _____________________. 

A stent is a tube inserted into a damaged______________________. The stent 
strengthens the blood vessel to prevent it collapsing or bursting. Small nitinol 
stents are inserted cold and expand inside the blood vessel to the correct 
diameter as the stent warms up to the patient's body temperature. 

The disadvantages of smart alloys are their high ____________________ and their 
increased metal fatigue. Metal fatigue happens when bending or twisting of a 
metal causes it to break. 
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Task 3 – Post Reading Activity  

Here below are listed some uses of Shape memory metals . Write them in the 
appropriate place that describes how they can be used. 

 

A nitinol spring can reduce hot water flow 
when water gets hot enough to hurt you. 

A Nitinol spring turns the water heater off 
when it reaches the right temperature to 
make coffee. 

Nitinol holds broken bones together until 
they have healed. 

Some cars use a Nitinol spring valve to 
control  the flow of transmission fluid as 
more will flow when the engine is hotter. 

Connectors made for use in aircraft and 
cars shrink when heated, forming a tight 
seal between pipes and hoses. 

Connectors ,  Bone Staples, Car Parts, Coffee Maker, Safety Shower Head 
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