Intro to Solids and Materials Science



This course was developed in association with the American Society for Metals (ASM).  The founding principle is that Materials Science is a gateway and a unifying tool to connect and integrate Science, Technology, Engineering and Math at the high school level. Additionally it has proven itself to be a catalyst for the selection of STEM career path.

Crystals

Formation of Crystals

Sulfur Lab 

Ways of Forming Crystals

Growing Single Crystals Lab

Solubility Graph for Copper (II) Sulfate Overhead

Solubility Graph for Potassium Alum Overhead

Instant Crystals Lab from Flinn Scientific – Sodium Acetate

Phenyl Salicylate Demo 

Growing Silver Crystals Lab 
Crystalline Structures

Models of Crystals Lab

Crystalline Structure and Metals Overhead

Cubic Unit Cells Overhead

Crystal Structures Overhead – 14 systems

Iron Wire Demo
Metals

Properties of Metals

Rolling a Coin Lab 


Drawing a Wire Lab 


Properties of Metals (Physical) 

Alloys


Formation and Examples

Nitinol Demo 

Nitinol “Memory” Metal  

ChemMatters Article:  “Memory Metal” 


Advanced Materials and Processes Article:  “Coronary Stents” 

Brassing a Penny - Alloying Copper and Zinc Lab 

Composition of Alloys Worksheet  

Lead -Tin Solder Lab (Bismuth-Tin) 
Phase Diagrams

Cooling Curve for Iron Overhead 


Lead - Tin Binary Phase Diagram 


Bismuth - Tin Binary Phase Diagram 

Silver – Copper Binary Phase Diagram 

Aluminum - Zinc Binary Phase Diagram 

Copper – Tin (Bronze) Binary Phase Diagram 

Iron - Carbon Binary Phase Diagram 

Various Alloys and Phases of Iron and Steel Overhead 
Activity Series and Oxidation/Reduction  


Developing the Activity Series Lab 


Activity Series of Metals and Abundance of Elements in Earth’s Crust Overhead 


Reduction of Various Metals overhead 

Aluminum Can Demo 


The Cost of a Penny Lab 

Copper Metal from Malachite Lab 

Electroplating a Nail
Polymers

Polymer Basics
Background Information and Introductory Demonstrations


Intro to Polymers – Basic Polymer Chemistry and Demos 

Length of Polymer Chains 

Polymer Basics 


Plastic Packaging Resins from the American Chemistry Council 

Plastics and Polarization 

Properties of Polymers

Sodium Polyacrylate 


Instant Snow Polymer 


Water Gel Crystals 

Sodium Polyacrylate vs  HDPE Powder 

Sodium Polyacrylate

Happy/Sad Balls 


Slime Lab

Polyvinyl Alcohol Activities 


Melt-A-Way Soluble PVA Bags 

Guidelines for Writing Glue-up Lab Report 


Torture Test of Polymers Lab 


Tyvek vs  Regular Polyethylene Lab 

Polydensity Tubes 


Shrink To Fit Lab – Polystyrene

HDPE and Heat Gun (Investigating Plastic Properties at Elevated Temperatures) 

Processing and Manufacturing


Polymer Stations 


Latex Rubber Ball Lab 


Comparing Rigid and Flexible Urethane Foam Lab

Expanded Polystyrene Beads in PP Medicine Pill Bottles  


Expanded Polystyrene Bead Lab  


Polyurethane Resin Cast (Eurocast Clip Mold) 

Polymer Processing - Notes from the MAST Polymer Module 
Ceramics and Glass

Ceramic and Glass Basics

Background Information and Introductory Labs and Demonstrations


Metals vs  Ceramics

Introductory Ceramic Demos 


Lantern Mantle Demo 

Light Bulb Filament and Lantern Mantle Notes and Student Lab Sheet 

Thermal Shock Demo

A Physical Model to Help in Understanding the Melting Range of Glasses 
Overheads


Melting Points of Metals and Temperature/Color Correlation 

Silicate Tetrahedra 


Glass Ingredients 


Most Common Types of Glass 

Composites

Composite Basics

Background Information and Introductory Labs and Demonstrations


Some Characteristics of an Ideal Material 

Build a Better Hockey Puck Lab 


Making the Strongest Beam and Young’s Modulus 

Cement Hockey Pucks – Blast Resistance with Fiber-Reinforced Composites  


Scientific Principles of Composites – Notes from the MAST Composite Module 
