This link goes to an introduction of a book that gives a pretty good overview of the equipment and processing:

http://books.google.com/books?id=6qrEKgxeFEcC&printsec=frontcover&dq=basic+overview+of+injection+molding&hl=en&ei=smm3TJe1HIqasAPwpLmqCQ&sa=X&oi=book_result&ct=result&resnum=1&ved=0CC8Q6AEwAA#v=onepage&q=basic%20overview%20of%20injection%20molding&f=false
And here's some other stuff I found:

Injection Molding: An Overview


Injection molding is a special manufacturing technique used to make parts from plastic materials. In order to accomplish this, the molten plastic is injected into a mold at a high pressure. The mold it is injected into is the inverse design of the desired shape in order to produce the shape in the way it needs to be designed.

Making the Mold for Injection Molding

The mold used in the injection molding process is made from a moldmaker, or toolmaker. The mold itself is made of metal, which is usually either aluminum or steel. It is then precision-machined in order to create all of the features needed to form the part in the way it is needed. This process is used to create very tiny components for items such as cell phones to large items, such as the entire body panel used for a car. Other common items made with injection molding include outdoor furniture and bottle caps.

A great deal of time and thought must be put into the creation of a mold for injection molding. Besides achieving the desired shape, the mold needs to be made in a manner that will prevent the product being created from being trapped in the mold. In addition, care must be made to ensure the mold will be able to be completely filled with the molten resin before it solidifies. Care must also be made to compensate for material shrikage and to reduce the chances of imperfections being created in the final product.

Injecting the Plastic Into the Mold

The raw material used in injection molding is called resin. Usually, it is in pellet form first and is melted by force and heat before it is injected into the mold. The plastic then flows toward the chamber and solidifies. This forms what is known as the attached frame. The frame is made of the sprue and runners. The sprue is the main channel the plastic flowed through from its molten resin reservoir. The runners are used to transport the molten resin to the gates, which are the points of injection. The sprue and runner is cut off and thrown away after the product is produced. Some molds are even designed Injection Molding: An Overview
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The raw material used in injection molding is called resin. Usually, it is in pellet form first and is melted by force and heat before it is injected into the mold. The plastic then flows toward the chamber and solidifies. This forms what is known as the attached frame. The frame is made of the sprue and runners. The sprue is the main channel the plastic flowed through from its molten resin reservoir. The runners are used to transport the molten resin to the gates, which are the points of injection. The sprue and runner is cut off and thrown away after the product is produced. Some molds are even designed to automatically remove this excess plastic.

Extracting the Product

In order to extract the product from the mold, the mold needs to be able to be seperated into at least two halves. These halves are called the cavity and the core. In this way, the product can be more easily extractred. Since the mold needs to be pulled apart in order to remove the product, care must be taken in the creation of the mold to ensure it will not be "locked in." In other words, the sides of the objects usually run parallel to the area where the core and cavity become seperated. 

Determining the Quality of the Product

The ultimate quality of the plastic product created from injection molding depends on the quality of the mold used to create it. In addition, the care taken to complete the injection molding process accurately and thoroughly also has an impact on the quality of the product. It is highly important for the molten resin to be at the right pressure and temperature during the injection molding process in order to get the desired results because this helps the resin flow better to every part of the mold. 

The various parts of the mold also must come together precisely. If they do not, small leakages will occur. When this occurs, it is referred to as flash. To prevent flash from occuring, which can cause damage to the mold, technicians slowly increase the pressure used in new molds until they determine the proper amount of pressure to get the desired results. Other factors, such as temperature, venting, and resin moisture, can also cause flash to occur.

Making molds is generally an expensive undertaking. Therefore, it is usually only used when thousands of products need to be produced. Steel molds are usually more expensive to create than aluminum molds, but they last much longer and are worth the investment in the long run because more products can be made with one mold. 
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Injection Molding Overview 

Process 

Injection molding is a cyclic process of forming plastic into a desired shape by forcing the material under pressure into a cavity. The shaping is achieved by cooling (thermoplastics) or by a chemical reaction (thermosets). It is one of the most common and versatile operations for mass production of complex plastics parts with excellent dimensional tolerance. It requires minimal or no finishing or assembly operations. In addition to thermoplastics and thermosets, the process is being extended to such materials as fibers, ceramics, and powdered metals, with polymers as binders. 

Applications 
Approximately 32 percent by weight of all plastics processed go through injection molding machines. Historically, the major milestones of injection molding include the invention of the reciprocating screw machine and various new alternative processes, and the application of computer simulation to the design and manufacture of plastics parts. 

Development of the injection molding machine 
Since its introduction in the early 1870s, the injection molding machine has undergone significant modifications and improvements. In particular, the invention of the reciprocating screw machine has revolutionized the versatility and productivity of the thermoplastic injection molding process. 

Benefits of the reciprocating screw 
Apart from obvious improvements in machine control and machine functions, the major development for the injection molding machine is the change from a plunger mechanism to a reciprocating screw. Although the plunger-type machine is inherently simple, its popularity was limited due to the slow heating rate through pure conduction only. The reciprocating screw can plasticize the material more quickly and uniformly with its rotating motion, as shown in Figure 1. In addition, it is able to inject the molten polymer in a forward direction, as a plunger. 



 

FIGURE 1. The reciprocating-screw injection machine 

Development of the injection molding process 
The injection molding process was first used only with thermoplastic polymers. Advances in the understanding of materials, improvements in molding equipment, and the needs of specific industry segments have expanded the use of the process to areas beyond its original scope. 

Alternative injection molding processes 
During the past two decades, numerous attempts have been made to develop injection molding processes to produce parts with special design features and properties. Alternative processes derived from conventional injection molding have created a new era for additional applications, more design freedom, and special structural features. These efforts have resulted in a number of processes, including: 

· Co-injection (sandwich) molding 

· Fusible core injection molding) 

· Gas-assisted injection molding 

· Injection-compression molding 

· Lamellar (microlayer) injection molding 

· Live-feed injection molding 

· Low-pressure injection molding 

· Push-pull injection molding 

· Reactive molding 

· Structural foam injection molding 

· Thin-wall molding 

Computer simulation of injection molding processes 
Because of these extensions and their promising future, computer simulation of the process has also expanded beyond the early "lay-flat," empirical cavity-filling estimates. Now, complex programs simulate post-filling behavior, reaction kinetics, and the use of two materials with different properties, or two distinct phases, during the process. 

The Simulation section provides information on using C-MOLD products.Among the Design topics are several examples that illustrate how you can use CAE tools to improve your part and mold design and optimize processing conditions. 

