
ChemTech Unit 5: Metals- Alloys, Electroplate, & Recycling 

 

I) What are Metals? 

A) About _________________ of all the elements are metals, making up about _________ of the 

mass of the planet.   

B) They are used all around us in ___________ structures, _________________ wires, 

____________________ foil, and ____________ jewelry because of their properties.   

C) Metals are _________________ elements that are good ___________________ of heat and 

electricity.  Most metals are ____________________ and ___________________ and are, 

in general, tougher and ___________________ than nonmetals. 

II) What are some applications of metals? 

A) Transportation -- ________________________________________________________ 

B) Aerospace -- ____________________________________________________________ 

C) Computers & other _________________________ devices that require conductors 

(_______________________________________________________________) 

D) Food processing and preservation -- ______________________________________________ 

E) Construction -- ______________________________________________________________ 

F) Biomedical applications -- ______________________________________________ 

G) Electrical power production & distribution ________________________________________ 

______________________________________________________________________ 

H) Farming -- ___________________________________________________ 

I) Household conveniences -- _____________________________________________________ 

______________________________________________________________________ 

III) Metals Historical Timeline Handout 

IV) Metallic properties offer clues about the ______________________________ of metals. 

A) As with all elements, metals are composed of ______________________.   

B) The strength of metals suggests that these atoms are held together by _____________________, 

_____________________ bonds. 

C) Since ________________________ are attracted to many atoms, they have considerable 

mobility that allows for the good heat and electrical ______________________ seen in 

metals.  



D) These bonds must also allow atoms to _____________________; otherwise how could metals 

be hammered into sheets or drawn into wires?   

V) Mechanical Properties: 

A) When small loads (____________________) are applied to metals they _______________, and 

they return to their original  _____________________ when the load is released.  Bending 

a sheet of steel is an example where the bonds are _______________ or ______________ 

only a small percentage.  This is called __________________________________ and 

involves ___________________________ stretching or bending of bonds between atoms. 

B) When higher stresses are applied, permanent (__________________) deformation occurs.  

Example:  when a paper clip is bent a large amount and then released, it will remain 

_________________ bent.  This ___________________________________________ 

involves the breaking of bonds,  

C) If placed under too _______________ stress, metals will mechanically fail, or 

________________.  This can also result over time from ______________ small stresses.  

The most common reason for metal failure is __________________________.  Through 

______________________ and ___________________ of small stresses (as many as 

millions of times) as the metal is used, small _______________ in the metal are formed 

and grow slowly.  Eventually the metal is permanently deformed or it breaks 

(______________________).  

VI) Processing: 

In industry, _________________________ metal is cooled to form the solid.  The solid metal is then 

mechanically shaped to form a particular product.  The properties of some metals can be changed by 

_______________________ treating. 

A) ____________________-a softening  process in which metals are ________________ and then 

allowed to cool ____________________.   

B) Most steels may be hardened by heating and _____________________ (cooling rapidly).   

C) This process was used quite early in the history of processing steel.   

VII) Copper 

A) Copper was the _________________ metal used by man in any quantity.  It could be easily 

hammered into sheets and the sheets worked into shapes.  After introduction of ________, 

casting became possible.  Although ____________ became the basic metal of every 

Western civilization, copper metals were used when a combination of ________________ 

and ____________________ was required.  



B) With development of electricity, demand for copper increased: today >___million tons annually. 

C) Properties: 

1) Cu is ____________________.  It was used for water piping in ancient Egypt; today there 

are thousands of miles of copper tube in ______________ & _____________ systems. 

2) Cu resists ________________.  Romans used it for roof of the Pantheon; today there are 

thousands of copper roofs. 

3) Copper is an excellent electrical __________________.   

D) Interesting facts:  Which coin contains the most copper? 

1) The Sacagawea dollar coin is gold colored, and is ________________copper. 

2) The penny contains only __________ copper. In 1982, the U.S. Mint converted production  

predominantly _________ alloy, but coated it with copper to preserve its appearance. 

3) The U.S. nickel is actually _______ copper. The dime, quarter, and half dollar contain 

____________copper. 

E) Copper’s role in the human body 

1) After ingestion, Cu is absorbed in the ____________ & small __________ to the 

bloodstream.  It is carried to the ___________ and distributed where needed. 

2) Cu is vital in ______________ formation.  Collagen is the primary factor for ___________ 

and _________________ of bone.  It’s also responsible for appearance of skin:  

elasticity vs. _________________. 

3) Crucial for formation of ___________ & ____________ tissue 

4) Sustains elasticity of ____________ vessels; maintains blood _________________ 

5) Necessary for maintenance of _________________ system 

VIII) Alloy – ___________________ of metals, sometimes with ________________; percentage 

composition can vary. 

A) Presence of other elements in the metal changes its _________________, sometimes drastically.  

Even if added elements are nonmetals, alloys still have ___________________ properties.   

B) Alloys containing Cu:  

1) __________________, alloy of copper & tin; first alloy known.  Easy to produce by adding 

_________ to molten copper.  Tools and weapons made of this alloy were 

_______________ than pure copper ones.   

2) Brass:  ______________ added to copper  

  

C) Composition of several alloys. 



  

 Alloy   Composition  

 Brass................... Copper, Zinc   

 Bronze................. Copper, Zinc, Tin 

 ____________................. Tin, Copper, Bismuth, Antimony 

 Solder.................. Lead, Tin 

 Alnico.................. Aluminum, Nickel, Cobalt, Iron 

 Cast iron............... Iron, Carbon, Manganese, Silicon 

 Steel.................... Iron, Carbon (plus small amounts of alloying elements) 

 Stainless Steel........ Iron, ___________________, ______________________ 

D) Zinc alloys, used as a coating on steel, slow _____________________ (galvanized steel). 

E) Iron and Steel:  Steel formed from iron and ___________________ varies substantially in 

hardness depending on amount of carbon added & the way it was processed. 

1) Structural steel contains about _________________ carbon by weight; this makes it slightly 

more ductile and less apt to break during earthquakes.   

2) Steel used for ________ is about 0.5-1 % carbon, making it harder and more wear resistant.   

3) Cast iron is between 2.5 and 4% carbon and is _____________________. 

4) Pure iron is extremely ______________ and is rarely used.  Increasing the amount of 

___________________ tends to increase the hardness of the metal.   

IX) Corrosion:  Corrosion of metals can be major problem, especially for long-term structural 

applications like cars, bridges, and ships. 

A) Corrosion involves the release of ___________________.  As the ___________________ are 

released, metal __________________ are formed and the metal ____________________.   

B) Iron combines with __________________ in air forming iron oxide (____________), 

eventually destroying usefulness of metal.  Some metals, such as aluminum and 

chromium, form a ________________ oxide coating that prevents further corrosion.  

Similarly, copper combines with ____________ and oxygen  forming the familiar green 

______________________.   

X) Only a few pure metals can be found in nature.  Most metals exist as ______________, compounds 

of the metal with _______________ or ___________________.   

A) ____________, _____________, and __________________ were the first metals used because 

they are found in the free or elemental state. 

B) Metals in ores require a lot of  energy to be extracted from the ores. 

XI) Recycling Metals 


