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MATERIALS PROCESSING · -
OVERVIEW OF THE MODULE 

Goal: 

The student will understand the significance of materials used by humankind. How 
materials are changed and processed will be discussed and demonstrated. Laboratory 
activities will be provided to reinforce the concepts of materials processing. 

Description: 

This materials processing module is designed to offer a generic and broad view of the 
way humans change materials. The module differs from a traditional "unit" shop approach 
in a specific material as various materials use similar processing techniques. For example, 
separating ( cutting) is a generic concept. Ceramic, polymer, wood, metal, and composite 
materials are all separated, often by similar techniques, such as sawing. 

-
This module focuses on materials -- one of the seven resource inputs in the systems 
model. Reference to the systems model will be made within the context of this content 
area. 
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USE IN SEQUENCE: Foundation course -This course is one of the New York State approved Foundation courses in Technology 
Education. It is one of seven courses designed to give students a firm but broad 
exploration of the technical world in which they live. Students completing a sequence in 
Technology Education must have successfully completed any two of these seven 
Foundation courses. 

This course may also be taken by any student as an elective. If the instructor uses this 
syllabus a1.765 0 Td
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Teachers certified in the subject area should become aware of the needs of students 
with disabilities who are participating in their classes. Instructional techniques and 
materials must be modified to the extent appropriate to provide students with disabilities 
the opportunity to meet diploma requirements. Information or assistance is available 
through special education teachers, administrators, the Committee on Special Education 
(CSE) or student's Individualized Education Program (IEP). 

Strategies for Modifying Instructional Techniques and Materials 

1. � Students with disabilities may use alternative testing techniques. The needed testing 
modification must be identified in the student's Individualized Education Program 
(IEP). Both special and regular education teachers need to work in close 
cooperation so that the testing modifications can be used consistently throughout 
the student's program. 

2. � Identify, define and pre-teach key vocabulary. Many terms in this syllabus are 
specific and some students with disabilities will need continuous reinforcement to 
learn them. It would be helpful to provide a list of these key words to the special 
education teacher in order to provide additional reinforcement in the special 
educational setting. 

3. � Assign a partner for the duration of a unit to a student as an additional resource 
to facilitate clarification of daily assignments, timelines for assignments, and access - "' to daily class notes. 

4. � When assigning long-term projects or reports, provide a timeline with benchmarks 
as indicators for completion of major sections. Students who have difficulty with 
organizational skills and time sequence may need to see completion of sections to 
maintain the o r g a n i z a t i t s  of 

a projest r e p o e s .  





Skills, knowledges, behaviors to be developed: 

The student will develop the ability to: 

1. � Identify the universal systems model as it relates to material processing 
technologies. 

2. � Differentiate the methods used by humans to procure raw materials from the 
earth to be later made into production materials. 

3. � Analyze the various materials used in production and identify the differences and 
similarities of each. 

4. � Explain the different properties that materials may exhibit and the importance 
of such differences. 

5. � Utilize the various material processing techniques commonly used in production. 
6. � Demonstrate the application of scientific principles used in materials processing. 
7. � Synthesize the many positive and negative impacts that materials have made on 

the quality of life after they have been altered by humans from a raw or natural 
state. 

8. � Use safe laboratory techniques while being involved with experience-based 
activities. 

-
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CONTENT OUTLINE -MATERIALS PROCESSING 
Estimated 

Learning Time 

MODULE: RESOURCES FOR MATERIALS PROCESSING 27 hours 

I. Raw Material Procurement 6 hours 
A. Harvesting/refining 

1. Plants 
2. Animals 

B. Extracting/refining 
1. Land 
2. Air 
3. Water 

II. 



B. Polymers 
1. Historical development - 2. Sources of raw materials 
3. Material classifications 

a. Thermoplastics 
b. Thermosets 

4. Applications 
a. Traditional 
b. Innovative 

5. Comparative characteristics 
a. Physical 
b. Mechanical 
C. Chemical 
d. Thermal 
e. 



D. Metals 
1. Historical development -2. Sources of raw materials 
3. Material classifications 

a. Ferrous 
b. Nonferrous 

4. Applications 
a. Traditional 
b. Innovative 

5. Comparative characteristics 
a. Physical 
b. Mechanical 
c. Chemical 
d. Thermal 
e. Electrical 
f. Acoustical 
g. Optics 
h. Environmental 

E. Composite materials 
1. Historical development 
2. Sources of raw materials 
3. Material classification of components 

a. Resin matrix 
b. Fiber Reinforcements 

4. Applications 
a. Traditional 
b. Innovative 

5. Comparative characteristics 
a. Physical 
b. Mechanical 
c. Chemical 
d. Thermal 
e. Electrical 
f. Acoustical 
g. Optics 
h. Environmental 

-�
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F. Other production materials 
1. Plant and animal derivatives - 2. Industrial chemicals 
3. 



4. Coating 
a. Applications/examples 
b. Techniques 
c. Comparative effectiveness 

C. Forming 
1. Casting/molding 

a. Applications/examples 
b. Techniques 
c. Comparative effectiveness 

2. Compressing/stretching 
a. Applications/examples 
b. Techniques 
c.. Comparative effectiveness 

3. Conditioning 
a. Applications/examples 
b. Techniques 
c. Comparative effectiveness 

MODULE: IMPACTS OF MATERIAL PROCESSING 6 hours 
I. Personal -A. Lifestyle change 

B. Health and safety 
C. Career implications 
D. Technological dependency 

II. Economic 
A. Individual profit/loss 
B. Organizational profit/loss 

III. Societal 
A. Global interdependence 
B. Resource management 
C. Standard 



GENERAL INSTRUCTIONAL STRATEGIES- It is highly suggested that the reader carefully review these General Instructional 
Strategies to obtain the scope and limits for the delivery of instruction. Specific 
instructional strategies are described in the section that follows, but they may appear 
somewhat fragmented without a description of the overall strategy for the module. This 
section on General Instructional Strategies, therefore, is included to communicate the 
nature of the module in a more cohesive form, and form, 

S p e c i 0  T d 
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GENERAL INSTRUCTIONAL STRATEGIES, continued- The main point, therefore, is that the instructor should find ways to combine 
some of the like 



MODULE: Resources for Materials Processing 
TOPIC: Raw Material Procurement -

PERFORMANCE OBJECTIVES/SUPPORTING COMPETENCIES* 

1. � The student will be able to summarize how raw materials are procured from the 
environment and eventually processed for utilization by humankind, after instruction. 
To accomplish this performance objective, the student will: 

a. � Appraise how raw materials are harvested and/or refined from plant and animal 
life. 

b. � Compare the different methods of how materials are extracted from land, air, 
or water. 

SUGGESTED SPECIFIC INSTRUCTIONAL STRATEGIES 

1. � a. The students could take a field trip to a local lumber mill or other processing 
plant that initially processes raw materials from plant or animal life. 

b. � The students could harvest raw materials that are found locally and proceed to 
turn them into usable manufacturing materials. For example, a tree could be 
harvested, debarked, cut, dried, and used for a simple product. 

c. The student will draw a flow chart describing how various forms of plant and/or ­
animal life are harvested and processed. 

d. � Do a native clay project. Dig clay in area of school. Dry, crush, sift, slurry, 
purify, dry and condition, then use to produce a product to be fired and glazed. 

e. � Write a research report on a topic to be presented to the class; such as -­
"Mining of. .."; "The refining of..."; "The harvesting of ...". 

f. � Have the students visit a local farm where produce is picked and packaged. 

2. � a. Have the students select a product and report where its major material has 
come from. 

b. � Make a wall chart of methods used to obtain materials from the air, earth and 
water. Add to chart as class analyzes materials they are currently working with. 

c. � Have the students develop a list of methods that are used to extract materials 
from land, air, and water, and then used by humans. 

10 �



MODULE: Resources for Materials Processing - SUBMODULE: Production Materials 
TOPIC: Ceramics 

PERFORMANCE OBJECTIVES/SUPPORTING COMPETENCIES* 

1. � Given instruction, students will be able to assess how ceramic materials have 
contribu~ed to the technological development of humankind. To accomplish this 
performance objective, the student will: 

a. � Summarize the historical development of ceramic materials. 

b. � Classify sources of raw materials used to produce ceramic products. 

c. � Identify ceramic materials, according to classification. 

d. � Examine traditional and innovative uses of ceramic materials. 

e. �Compare and contrast the various characteristics and properties of ceramic 
materials with each other and other materials. 

SUGGESTED SPECIFIC INSTRUCTIONAL STRATEGIES 

1. �



MODULE: Resources for Materials Processing -SUBMODULE: Production Materials 
TOPIC: Ceramics 

SUGGESTED SPECIFIC INSTRUCTIONAL STRATEGIES, continued 

b. � Students will bring to class various samples of ceramic materials that they have 
in their home. In class, they will attempt to identify and place each sample into 
its proper ceramic classification. 

4. � a. Have the students research the ceramic materials used during recent space 
flights. 

b. � Student committees could research and report back to the class their findings 
concerning the traditional and innovative uses of ceramic materials. · 

5. � Perform a series of selected lab tests to compare the characteristics of ceramic 
samples with other materials. Simple testing apparatus can be teacher­
constructed. 

-�12 �



MODULE: Resources for Materials Processing 
SUBMODULE: Production Materials - TOPIC: Polymers 

PERFORMANCE OBJECTIVES/SUPPORTING COMPETENCIES* 

1. � Given instruction, students will 



MODULE: Resources for Materials Processing 
SUBMODULE: Production Materials -TOPIC: Polymers 

SUGGESTED SPECIFIC INSTRUCTIONAL STRATEGIES, continued 

3. a. � Have students HrounpHth HdifferntsHplasticPpoducti Hthassar 



- MODULE: Resources for Materials Processing 
SUBMODULE: Production Materials �
TOPIC: Forest Products �

PERFORMANCE OBJECTIVES/SUPPORTING COMPETENCIES* 

1. � Given instruction, students will be able to appraise the significance of forest 
products to humankind's existence. To accomplish this performance objective, the 
student will: 

a. � Identify historical periods in which forest products played an important role in 
the progress of human endeavor through technology. 

b. � Analyze the sources of raw materials used in forest product technology. 
c. � Summarize the many forest product materiaLclassifications. 
d. � Examine the traditional and innovative uses of forest product materials. 
e. � Compare and contrast various characteristics and properties of forest product 

materials with one another and with other materials. 

SUGGESTED SPECIFIC INSTRUCTIONAL STRATEGIES 

1. � a. Have the students select a building material such as plywood sheathing and trace -
how that sheathing material has changed through time. 

b. � Construct a time line to show the important developments in human history 
where the material made a difference in life style/living conditions. 

C. � Make a fire by using wood as source of fuel. Construct a bow drill or use a 
dowel in an electric hand drill for demonstration. 

d. � Student committees could be assigned various historical periods of forest product 
development. After research, oral reports could be given to the class from each 
committee. 

e. �The instructor should select a number of periods in history and have the 
students surmise the role of forest products in each of these periods. This 
would then be discussed in class. 

2. � a. Make a graph of major forest materials and show percentages available from 
U.S. sources compared with percentage of The U.266e881 0 Td
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MODULE: Resources for Materials Processing 
SUBMODULE: Production Materials -TOPIC: Metal Products 

SUGGESTED SPECIFIC INSTRUCTIONAL STRATEGIES, continued 

d. � Use an old grinding wheel to grind examples of ferrous and non-ferrous metals. 
Have the students identify the ferrous metals as those that produce sparks. 

4. � a. Have the students identify new uses of metal where other materials were once 
used. 

b. � The students could brainstorm the traditional uses of metals. Using various 
resource materials (such as the library and technology magazines) the students 
could then research innovative uses resource m a . 0 5  5 7 7 . 2 1  T m 
 T c  3 . 1 l  ma.05 



-� MODULE: Resources for Materials Processing 
SUBMODULE: Production Materials �
TOPIC: Composite Materials �

PERFORMANCE OBJECTIVES/SUPPORTING COMPETENCIES* 

1. � Given in
 1 >>o1lN 



MODULE: Resources for Materials Processing 
SUBMODULE: Production Materials -TOPIC: Composite Materials 

SUGGESTED SPECIFIC INSTRUCTIONAL STRATEGIES, continued 

3. � a. The student will be assigned a composite material to be investigated. After 
research, the student will determine the major classifications of materials that 
were used to develop that composite material. 

b. � Have the students produce a composite reinforced plastic product in the 
laboratory (fiberglass lay up) and be able to describe the classifications of 
materials that went into this example. Use alternate materials, such as Kevlar, 
carbon/graphite, and others ( available from IASCO catalog). 

4. � a. On a large illustration of a modern fighter aircraft, ( obtained from Grumman, 
General Dynamics, etc.) show the area where composite technology has been 
used and explain/speculate reasons for its application. 

b. � Studying the science section of the New York Times, students will report weekly 
to the class any stories that are concerned with composite materials, both 
traditional and innovative. 

c. � Show the development of the B-2 (Flying Wing) bomber, with its fuselage of 
composite materials. 

5. � a. Compare a composite such as fiberglass reinforced resin, with wood of equal ­
thickness/weight in a given application. Discuss the merits of a goalie mask 
made of fiberglass compared with other available materials. 

b. � Perform a series of selected lab tests to compare the characteristics of composite 
samples with other materials. Simple testing apparatus can be teacher­
constructed for shear, tensile, impact, etc. Circles of reinforcement material, 
with about 20 grams of resin matrix added to an 8-ounce paper cup, will make 
a nice, round test "disk" that can then be destructively tested. Also, these disks, 
along with disks of other materials, can be placed on a display board so students 
can handle them. 

-�20 �





TOPIC: Other Production Materials -SUGGESTED SPECIFIC INSTRUCTIONAL 





MODULE: Processing Materials -SUBMODULE: Manufacturing Processes 
TOPIC: Separating 

SUGGESTED SPECIFIC INSTRUCTIONAL STRATEGIES, continued 

3. a. Demonstrate chemical etching as a separating technique. Students could silk 
screen a resist onto aluminum disks in a design that could be etched. Edges can 
be fluted to produce a coaster. 

b. Demonstrate the use of a cutting torch to separate heavy steel plate. 
c. Have a laboratory work station that contains a nontraditional separation 

technique, such as a laser or perhaps induced fracture (glass cutting). Require 
the students to complete an experiment with this technique. 

24 �



- MODULE: Processing Materials 
SUBMODULE: Manufacturing Processes �
TOPIC: Combining �

PERFORMANCE OBJECTIVES/SUPPORTING COMPETENCIES* 

1. � The student will be able to analyze how materials are combined, as a function of 
materials processing, after laboratory instruction has been given. To accomplish this 
performance objective, the student will: 

a. � Identify the methods of mechanical fastening as a technique in combining 
materials and demonstrate the common application, techniques, and the 
comparative effectiveness over other combining methods. 

b. � Utilize the methods of bonding as a technique in combining materials and 
identify common applications, techniques, and the comparative effectiveness over 
other combining techniques. 

c. � Use mixing techniques as materials are combined, and examine the common 
applications, techniques, and comparative effectiveness. 

d. � Analyze coating as a combining technique for materials processing and 
demonstrate the common applications, techniques, and comparative effectiveness. - SUGGESTED SPECIFIC INSTRUCTIONAL STRATEGIES 

1. � a. Make a display board of the mechanical fasteners in the lab, plus as many as 
the students can locate at home or in catalogs. 

b: �Demonstrate proper nailing technique and have students try to drive nails in a 
scrap piece of hard wood. Bend a few nails for nailing contest. Demonstrate 
the use of soap as a lubricant. 

c. � The students would be required to include at least one method of mechanical 
fastening in the product that they select for a laboratory activity. 

2. � a. Students could make a number of sample bonds using a variety of materials and 
adhesives. These could be destructively tested to compare results and these 
observations recorded. 

b. � Samples of bonding agents could be tested for water resistance by soaking in 
a pail. 

c. � Students will construct a product using one or more bonding techniques. 

-� 25 �



MODULE: Processing Materials 
SUBMODULE: Manufacturing Processes -TOPIC: Combining 

SUGGESTED 



MODULE: Processing Materials 
SUBMODULE: Manufacturing Processes - TOPIC: Forming 

PERFORMANCE OBJECTIVES/SUPPORTING COMPETENCIES* 

1. � The student will be able to analyze the methods of forming materials as a function 
of materials processing. To accomplish this performance objective, the student will: 

a. � Utilize casting and molding as a forming process for materials, and identify 
common applications, techniques, and the comparative effectiveness over other 
forming processes. 

b. � Use compressing and stretching techniques as a method for forming materials, 
and explain the common applications; techniques, and - the comparative 
effectiveness over other forming techniques. 

c. � Examine how materials are conditioned and demonstrate common applications, 
techniques, and the comparative effectiveness over other forming processes. 

SUGGESTED SPECIFIC INSTRUCTIONAL STRATEGIES 

1. � a. Have the students produce a plastic mold using a vacuum forming technique, 
such as a school or club emblem. They could then use the mold to make a 
plaster casting. 

b. � As part of a metal project, the students will be required to form one piece of 
the project by casting it in a sand mold. 

c. � Have the students cast an aluminum filled epoxy mold that could be used for 
injection molding. Then each student could injection mold a product. 

2. � a. An acrylic shape could be compressed p r o j e c t  be 



MODULE: Processing Materials 
SUBMODULE: Manufacturing Processes -TOPIC: Forming 

SUGGESTED SPECIFIC INSTRUCTIONAL STRATEGIES, continued 

3. � a. Dig native clay and process it through conditioning to a usable ceramic material 
or recondition some lab clay that has dried out. 

b. � The student will heat treat a piece of metal to the proper hardness as part of 
the conditioning process. 

c. � Operate an oven to dry wood to the appropriate moisture content. Stress the 
fact that this is a conditioning process. 

-
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MODULE: Impacts of Materials Processing �
TOPIC: Personal �

PERFORMANCE OBJECTIVES/SUPPORTING COMPETENCIES* 

1. � The student will be able to assess the past, present, and future impacts on 
individuals from materials processing technology, after instruction. To accomplish 
this performance objective, the student will: 

a. � Examine how lifestyles may change, due to materials processing technology. 
b. � Determine the effects of materials processing on the health and safety of the 

individual and society. 
c. � Identify the career opportunities in materials processing technology. 
d. � Analyze how-people can become dependent on technology by the processing of 

materials. 

SUGGESTED SPECIFIC INSTRUCTIONAL STRATEGIES 

1. � a. Have the students bring a product to class that they feel has made a lifestyle 
change in their family. 

b. � Have students compare the materials used in older housing with today's housing, -
and then project ideas of what materials may be used iTe(be )Tj
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MODULE: Impacts of Materials Processing 
TOPIC: Economic-

PERFORMANCE OBJECTIVES/SUPPORTING COMPETENCIES* 

1. � The student will be able to summarize the economic impacts of materials 
processing, after instruction. To accomplish this performance objective the student 
will: 

a. � Analyze the factors that determine individual profit or loss. 
b. � Summarize the factors that influence organizational profit or loss. 

SUGGESTED SPECIFIC INSTRUCTIONAL STRATEGIES 

1. � a. Have the students find out the salaries of many occupations by looking in the 
Career Outlook Handbook. 

b. � Make an organizational chart of a typical materials processing industry and show 
the wage scale that can be expected at various technical levels. 

c. � Compare the wages of United States and Japanese automotive workers and 
relate how the reduced wages of foreign workers effects the American economic 
well-being. 

d. � Analyze how robotics can lead to more efficient materials processing and effect 
the individual's profit or loss. 

2. � a. Develop a bill of materials for a given lab product and determine the number 
of units needed to be made to reach the break even point. 

b. � Discuss the factors that lead to the decline of the steel industry in this country. 
How might the problems be resolved to make it a viable industry again? 

c. � Have the students determine the cost of producing the product that was 
developed during the semester. Have them figure the retail price that would 
have to be charged to make a profit. 

-� 31 �



MODULE: Impacts of Materials Processing 
TOPIC: Societal -

PERFORMANCE OBJECTIVES/SUPPORTING COMPETENCIES* 

1. The student will be able to analyze the impact that materials processing technology 
has on society, after instruction. To accomplish this performance objective, the 
student will: 

a. 

b. 
c. 

Explain how humans are becoming more globally interdependent for the 
acquisition of raw materials and the disposition of goods. 
Assess how material processing can impact on resource management. 
Judge the impact on the societal standard of living due to the processing of 
materials. 

SUGGESTED SPECIFIC INSTRUCTIONAL STRATEGIES 

1. a. 

b. 

c. 

d. 

e. 

Have the students discuss what happened during the energy crisis in the 1970s, 
regarding international implications of energy availability. 
Chart on a world map where the materials used in a modern automobile 
originate (see poster by GM). Make a list of those materials which are not 
found in sufficient quantities in the United States. 
Look up the Department of Defense listing of strategic materials. Make a 
graph to show percentage of needs as compared to native production. -­ How 
much is imported and from which countries? 
Research the import and export of raw materials to and from the United States. 
Explain how those imports or exports lead to global inter-dependence. 
Do a class survey of automobiles, stereos, radios, and cameras, and determine 
the country where each was made. 

-

2. a. 

b. 

c. 

Manage a local wood lot on or near school property with the help of the local 
agricultural agency. Process logs to lumber, condition, and produce products. 
Make a chart which illustrates how shrinking supplies of high quality iron ore 
required better resource management by the production of taconite. 
Have the students brainstorm several specific cases of resource management for 
each of the materials used in their activity. This could be part of the final 
analysis after sch6 0 Td
a in 



MODULE: Impacts of Materials Processing - TOPIC: Societal 

SUGGESTED SPECIFIC INSTRUCTIONAL STRATEGIES, continued 

3. a. Have the students compare our standard of living to a third world country. 
b. Make a bulletin board display showing the material wealth of three income 

levels in the U.S. - use poverty level, middle income, and wealthy. Use photos 
from magazines to show housing, 



MODULE: Impacts of Materials Processing -TOPIC: Environmental 

PERFORMANCE OBJECTIVES/SUPPORTING COMPETENCIES* 

1. � Given appropriate instruction, students will be able to evaluate the environmental 
impacts brought about by the methods and techniques used to process materials. 
To accomplish this performance objective, the student will: 

a. � Discuss the decision-making process and value judgments that must be made, 
when materials are processed. 

b. � Analyze the techniques of reclaiming or disposing materials. 
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Resources, continued -Films, continued 

Available from: � Audiovisual Library �
Bureau of Mines �
Cochrans Mill Road �
P.O. Box 18070 �
Pittsburgh, Pennsylvania 15236 �

Industrial Technology in Japan Today - 27 minutes 
This film shows that architecture, steel production, shipbuilding and other vital 
industries in Japan have been greatly altered by the use of computers, 
automated systems, and other technological innovation. 
Available from: · Consulate General of Japan -- · · 

280 Park Avenue 
New York, New York 10017 

Making Paper - 23 minutes 
This film presents a nontechnical description of the paper and paperboard 
making process from forests to consumer products. It includes pulping, paper 
making, and converting to boxes and bags. 
Available from: Longview Fibre Company 

P. 0. Box 639 
Longview, Washington 98632 

Plastics. The World of Imagination - 27 minutes [#16132] 
Emphasized is the important role of plastics in today's world. On location 
sequences blend into a fascinating review of the specific, and often amazing, uses 
of plastics. These include flight, architecture, textiles, packaging, transportation, 
energy conservation and medicine. 
Available from: Modern Talking Picture Service 

3520 Progress Drive - Suite C 
Cornwells Heights, Pennsylvania 19020 

Progress in Metal Joining - 13 minutes 
This film tells how a "welding systems" approach provides the most efficient and 
economical way to join metal. 
Available from: Hobart Brothers Company 

600 West Main Street 
Troy, Ohio 45373 
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Resources, continued- Video Tapes 

Manufacturing Processes Video Programs 

Video Program Price List 

Metal Processing Series - #0696 

Forging $250.00 

Casting 300.00 

Rolling 200.00 

Powder Metallurgy 200.00 

Non-Conventional Metal Removal Series - #0696 -
Title 

Electric Discharge 
Machining 

Laser Drilling 

Chemical Milling 

Abrasive Flow Machining 

Price 

$250.00 

200.00 

200.00 

200.00 

Electrochemical Machining 200.00 �

Electrochemical Grinding 200.00 �

Order Code 

VT 150 

VT 151 

VT 152 

VT 153 

Order Code 

VT 126 

VT 127 

VT 128 

VT 129 

VT 130 

VT 131 
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Resources, continued -Video Tapes, continued 

The above titles are available from: 

Society of Manufacturing Engineers 
1 SME Drive 
P.O. Box 930 
Dearborn, MI 48121 

****************************************************************************** 

# 890 � Manufacturing Systems Explained �
Series of 4 VHS cassettes �

# 3 of 4 � Processes of Manufacturing 
Introduces forming, separating, combining, conditioning. Details 
the operational procedures of each process. 

Set of 4 - $215.00 -
Available from: � Bergwall Production, Inc. 

P.O. Box 238 
Garden City, New York 11530 

***************************************************************************** 
Understanding Plastics VHS - 30 minutes 

Includes environmental history, extrusion, injection molding, 
blow molding, compression molding, transfer molding, rotational 
molding and thermoforming. 

Available from: � Stout University Foundation 
320 South Broadway 
Menomonie, WI 54751 $75.00 
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Resources, continued- Transparencies 

Manufacturing Materials - #MGM000 
Complete series of 38 multicolored transparencies, instructor's guide and 
library case. $132.50 

Manufacturing Processes - #MGP000 
Complete series of 31 multicolored transparencies, instructor's guide and 
library case. $110.00 

Available from: DCA Educational Products, Inc. 
Kellers Church Road 
P.O. Box 338 
Bedminster, Pennsylvania 18910 

-�
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