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PREFACE

Volume III (Materials-Weight Analysis) was prepared for the
Department of Transportation, Transportation Systems Center (TSC)
and presents the results of research and analysis of innovative
materials and component designs used by auto manufacturers to
reduce vehicle weight. The work was directed by the Transportation
Industry Analysis Branch under the sponsorship of the Energy Programs
Division

.

The motor vehicle manufacturers ability to meet 1979-1985 fuel
economy goals is heavily dependent upon the timeliness and degree
by which they are able to reduce the size and weight of today's
fleets, and incorporate more fuel efficient power plants, drivelines,
safety, and emission control devices. By monitoring the development
and introduction of lightweight materials for use in automotive
components, a better understanding of the weight reduction benefits
through material substitution and parts redesign is obtained. The
results of this analysis are presented as summary and detailed
tabulations and figures for each manufacturer and for each of
fourteen material and fourteen component areas. They address:
material characteristics; component and part design and applica-
tions; technological advances in manufacturing processes; time frame
for mass production; and the expected weight loss.

Volume III contains the results of one of four major areas
investigated under the Automotive Manufacturing Assessment System
(AMAS) which was designed to evaluate the capability of the auto-
motive industry to produce fuel efficient cars and light trucks,
and to assess the impact such conversion will have on producers
and consumers. The other three areas are: Master Product Schedules
(Volume I)

;
Product Schedules of Engine/Driveline Combinations

(Volume II)
; and Engine Manufacturing Analysis (Volume IV)

.

This volume is divided into six sections plus appendices.
Section One presents the methodology used to track and analyze
material weight changes for each manufacturer and for each material
and component undergoing alterations, the results of which are
presented in Section 3 (General Trends in Weight Reduction, for
Each Manufacturer), Section 4 (Materials), and Section 5 (Com-
ponents). As an aid in using this information, illustrative
examples are contained in Section 2. Vehicle weight change sched-
ules by market class for each manufacturer developed from publicly
available information are included in Section 6. Supporting work-
sheets and reference sources are located in the appendices.

Corporate-Tech Planning wishes to acknowledge the guidance
and assistance provided by Mr. George E. Byron, Transportation
Industry Analysis Branch at TSC, who was the Technical Monitor for
this program.

iii
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1. INTRODUCTION

Advances in material substitution and component redesign

offer auto manufacturers increased opportunities for vehicle

weight reduction, which is a major factor towards achieving

1985 fuel economy goals. Technological achievements allow manu-

facturers to substitute new lightweight materials for conven-

tional steel and to redesign a component such that it requires

less material or can be reduced in size while remaining func-

tionally equivalent. Auto manufacturers and their suppliers

undertake extensive development programs in seeking new appli-

cations for lightweight materials and in developing the proces-

ses by which the components can be manufactured, within the

technical and economic limitations of the company.

By tracking and analyzing these developments as they are

reported in the literature, an overall assessment can be made

of the progress of weight reduction through material substitu-

tion and component redesign. Two tasks were performed based

on synthesized information from literature research:

1. An abstraction and summarization of material-

weight changes for each manufacturer for each

material and component undergoing alterations.

2. Projection of vehicle weights by market class

to 1985 for each manufacturer based on weights

reported in the media

Section 3, Section 4, Section 5 and Appendices A and B

present the results of the effort described for Task 1 and collec-

tively comprise a valuable research tool for identifying the auto

manufacturers' current and future weight reduction strategies.

Summary tables which highlight material and component ad-

vances for each manufacturer are embodied in Section 3, General

Trends in Weight Reduction . For each manufacturer, tables were

generated emphasizing manufacturing processes (Tables 3-1, 3-3,

1-1



3-5), innovations in components (Tables 3-2, 3-4, 3-6, 3-9),

and materials usage (Tables 3-7, 3-8). Worksheets for each

manufacturer which contain abstracts of particular sources

with the references relating to general trends in weight re-

ductions are also included in Section 3.

Section 4, Materials
, is comprised of summary tables for

each of 14 materials featuring innovations and research in the

areas of material processes, available alloys, and component appli-

cations, as well as suppliers researching further applications.

These summary tables were derived from detailed worksheets

(contained in Appendix A) for each material.

The summary sheets contained in Section 5, Components
,

present an overview of technological improvements for each of

14 component areas through the consolidation of information found

on the component worksheets in Appendix B. Two types of summary

sheets are featured:

1. Summary Tables (Tables 5-1 through 5-10) accen-

tuate chronological developments in the applica-

tion of particular component areas; and

2. Summary Figures (Figures 5-1 through 5-13) merge

technological, manufacturing and other informa-

tion concerning specific component types within

the component area (i.e., hoods and deck lids

within Major Body Parts subsection) compiled

from worksheet abstracts in Appendix B.

Section 2, User's Guide, introduces and provides detailed

instructions for utilizing the materials presented in Sections

3, 4, 5, and Appendices A and B of this volume.

The outcome of Task 2 is contained in Section 6, Vehicl e

Weight Change Schedules
,
and Appendix C of this volume. Section

6 incorporates the Vehicle Weight Change Schedules for each dom-

estic manufacturer (Figures 6-1 through 6-4), plus all the sup-

porting documentation regarding weight savings expected through

1-2



component modification. In Section 6.2, Tables 6-2 through 6-5,

"Announced Component Changes with Corresponding Weight Savings,"

enumerate for each manufacturer by market class the weight savings

(or gain) realized by altering particular components. In Section

6.4, Figures 6-5 through 6-18, "Component Weight Changes," con-

cisely identify changes for each component as reported in the

literature. Appendix C, Component Inventory by Model, contains

two types of matrices for each manufacturer's market class from

which the user can find all sources referring to the use of a

particular component in at least one model in that market class.

The information in Section 6 also cites the limitations of

media research and suggests analysis of other areas, such as

manufacturer product plans, for obtaining more complete projec-

tions of vehicle weights through 1985.

1-3/1-4





2. USER'S GUIDE

2 . 1 INTRODUCTION

The Materials and Components Reference Book (MCRB) (Sections

3, 4, and 5 and Appendices A and B of this volume) is a research

tool designed to aid the researcher in analyzing the auto manu-

facturer's current and future weight reduction strategies and

practices as reported in the media. As such, it provides a

method for quickly sourcing specific information in the following

categories

:

Material

Component

Auto Manufacturer

Models

Weight Savings

Supplier

Costs

Tooling/Mfg. Processes

Fuel Economy

Reference Source.

In addition, the MCRB contains a variety of tables which

provide a concise, well-organized vehicle for quickly: 1) re-

viewing events and trend predictions as reported in the industry

publications and 2) examining recent advances in technology and

production methods for components and new materials.

Information presented in this book was published in the media
(See Table 2-1) between January 1, 1977 and October 1, 1977,* and

emphasizes current events rather than historical practices of auto

manufacturers. Thus, traditional methods and materials used by

the auto industry are generally mentioned only in passing or to

clarify a point. Emphasis is placed on changes made in

materials, component design and manufacturing processes, thus

allowing the researcher to explore a manufacturer's progress in

his weight reduction effort.

*This period covers MY 'll and MY '78 vehicles in substantial detail.
Proposed future plans and some historical data are also included.
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TABLE 2-1. MEDIA SOURCES

ABBREVIATION

AMM/MN American Metal Market Metalworking News Edition

AE Automotive Engineering

AI Automotive Industries

AN Automotive News

BW Business Week

CR Consumer Reports

DFP Detroit Free Press

MT Motor Trend

PV Pickup
,
Van and 4WD

PS Popular Science

R&T Road and Track

SA Scientific American

T Time

WSJ Wall Street Journal

WAR Ward's Automotive Reports

WAW Ward's Auto World

WEU Ward's Engine Update
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2.2 ORGANIZATION

2.2.1 Major Sections

The major sections of the MCRB are described below:

Section 3 of this Volume, General Trends in Weight Reduction

is arranged by manufacturer and highlights each manufacturer's

activities regarding redesigned and lightweight components
,
new

materials, and manufacturing processes . It is useful in analyzing

each manufacturer's strategy for reducing the weight of his cars

and light trucks and in reviewing his progress and proposed future

plans regarding weight reduction.

Information presented in this section is derived from data

found in Sections 4 and 5 and Appendices A and B of this volume.

The specific reference source in which the information is located

is found by tracing through the appropriate subsection of this

volume as described in Section 2.5.2.

Section 4, Materials
,

is organized by type of material. Auto

manufacturers and component suppliers are noted. Emphasis is

placed on new
,
lightweight materials and the development of

manufacturing processes which allow the large-scale use of these

materials in autos. Thus, this section is useful in evaluating

the degree to which these lightweight materials can be used in

autos, light trucks and vans.

Although most articles in the literature mention both the

component name and material used, articles have been classified

according to their major emphasis, i.e., either the material used

or the component design, in order to minimize overlap between the

sections. Thus, for a researcher to acquire all the data concern-

ing a particular material, he should also scan the worksheets in

the related component figure of Appendix B.

Section 5, Components
, is organized by component or component

group. It emphasizes alterations made in both the design of the

component and in the materials used . Benefits derived from the
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changes and models which contain the altered components are also

noted. Thus, this section is useful for such tasks as: 1) des-

cribing the various techniques used to reduce the weight of a

given component; 2) preparing an inventory of the models which

employ each technique; etc.

As previously mentioned, a literature source which mentions
both component name and material used has been assigned to Section 4

or Section 5 according to its maior emphasis. Therefore, in order

to acquire additional information concerning particular components

a researcher should also scan any related material sections.

2.2.2 Subsections

Each subsection is organized as an independent reference unit

and should be considered the basic source of information on a

particular subject area, e.g., auto manufacturer, material or com-

ponent. Each contains an introduction, various summary tables

and worksheets (Material and Component Worksheets are located in

Appendices A and B respectively)

.

The introduction defines the area covered by the subsection,

describes the worksheets and lists the summary tables included in

the subsection. Worksheets and summary tables are described below

in detail.

2 . 3 WORKSHEETS

The worksheet, the basic element of the MCRB
,
contains abstracts

of articles pertaining to the given subject area. The unique abstract-

ing method used provides the researcher with flexibility and facility

in locating data so crucial to research in a multi-dimensional sub-

ject area.

Worksheets are organized with columns for specific data, such

as component, material, auto manufacturer, supplier, processes,

models, weight saved, miscellaneous notes and explanations and

reference sources. Data found in an article is arranged horizon-

tally, across the page (see Figure 2-1) under the appropriate

column headings. Not all columns are filled for each abstract,
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since the actual data reported varies between articles. However,

by utilizing the worksheets such "data holes" can be identified

and needed information can be sourced.

The first step in using the worksheet is to scan down a

worksheet column and flag information reported directly. Addition-

al information may be reported on the topic but have a "data hole"

in the column scanned. In order to locate this information, another

related column should be scanned on the same worksheets.

Because of the problem which data holes present, abstracts

from the component worksheets (Appendix B) have been consolidated

according to design type into "Summary Sheets" (Section 5) . These

sheets minimize data omissions limiting them to areas to be filled

with information from other subsections (Figure 2-2)

.

Worksheet column headings differ between subsections. This

is due in part to the fact that information reported in the media

differs between subjects. The subsection introduction describes

that sections' worksheet columns.

2 . 4 SUMMARY TABLES

Various tables which summarize the current state of technology

and the application of that technology by the automotive industry

have been derived from the worksheets via scanning particular col-

umns and summarizing the data. Each of these summary tables adds

a different perspective to an overview of developments reported in

the media.

These tables currently found in the MCRB provide an overview

of manufacturing processes, new alloys, actual and planned uses

of new components and/or new materials and technology developments.

Additional tables can be generated to expand this overview. For

example, tables can be prepared to illustrate: 1) the relationships

between supplier, manufacturer, and component; 2) components used in

each model; 3) actual weight savings accomplished by material sub-

stitution or component redesign, etc.
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2.4.1 Location of Summary Tables

The Tables found in Section 3 draw on information found in

Sections 4 and 3 and Appendices A and B highlighting major innova-

tions made in components and new manufacturing processes developed

by each of the major manufacturers.

Tables in Section 4 (Materials) emphasize new materials and

processes developed and those in Section 5 (Components) stress

component design alterations (including materials used) and imple-

mentation of changes.

2.4.2 Types of Summary Tables

Each component subsection (5.1 to 5.14 contains a table entitled

"Summary Sheet," which consolidates the information found in the

worksheets (Appendix B) and presents an overview of events according

to component or the design technique used. These tables look sim-

ilar to worksheets and may be used in lieu of the worksheets. They

are the only summary tables which include original reference sources.

Other summary tables, e.g., Materials in the Plastic Industry,

Steel Processes in the Automotive Industry, Steel Components in

Automobiles, etc. capsulize the most important information found

in a subsection and do not mention original reference sources.

More detailed information as well as original sources may be found

by scanning appropriate columns of the subsection Worksheets or

"Summary Sheet-"

2.5 USING THE MCRB

The MCRB can be used in two ways: 1) to scan many reference

sources in order to find specific data; and 2) to acquire an over-

view of events as reported in the media.

2.5.1 Scanning Many Reference Sources in Order to Find Specific Data

Locating specific data requires scanning the worksheets. In

order to do this comprehensively, more than one subsection and a

few different columns may be involved. The following steps outline

a systematic method for locating data:
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1. Select the most appropriate subsection.

2. Select the most appropriate Worksheet Column Heading(s)

.

3. Scan column (s)

.

4. Review data found. Does information reported suggest

cross-referencing in another subsection? Scanning a

different column?

5. If another subsection is suggested, begin again with

Step 1.

The following example illustrates the use of the comprehen-

sive data search method.

The three major aluminum suppliers (Alcoa, Kelsey-Hayes ,
and

Reynolds) are deeply involved in developing new, stronger alloys,

redesigning components to use the lightweight metals, and selling

aluminum as a weight-saving substitute for iron and steel. In

order to determine which components and processes Alcoa is specif-

ically working on, the systematic method described above is used.

The iterative process is outlined in Figure 2-3 and detailed below

First Pass

:

1) Select the most appropriate subsection: Figure A-3,
Aluminum;

2) Select the most appropriate worksheet column:
Supplier

.

3) Scan the supplier column: This procedure flags the
three abstracts found in Figure 2-4.

4) Reveiw data found: The abstracts indicate that Alcoa
has been supplying aluminum hoods to GM and bumpers
to both Ford and GM. In addition, Alcoa expects sales
of aluminum wheels and bumpers to increase.

5) Is another column or subsection suggested:
This data is very sketchy and leaves many questions
unanswered, e.g., Is Alcoa currently selling aluminum
wheels? Does Alcoa seel to Ford or Chrysler? Are
these the only components Alcoa is working on? These
data "holes" suggest looking into other subsections,
specifically wheels, bumpers, body parts.
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Second Pass:

1) Choice of subsections: bumpers (5.2); body parts (5.7);
wheels (5.14) (Worksheets in Appendix B)

;

2) Choice of worksheet column: Supplier;

3) Scan supplier columns. No additional data is located
for bumpers. Four more abstracts on wheels provide
details on Alcoa's fabricated and forged aluminum
wheels (Figure 2-5)

.

Three articles on hoods (found in the Summary Sheet,
Section 5.7) report on Alcoa as supplier of GM' s '77

Olds 88 and '78 Buick Regal aluminum hoods. (Figure 2-6);

4) Review of data. In reviewing all the data gathered, it is
evident that Alcoa's new alloys are 6009 and 6010 for body
applications; Z-7046 for bumpers; Al-Mg 5454 for wheels.
Also is involved in developing the experimental process
661 for chrome plating aluminum.

5) Are other columns or subsections suggested?
Since these materials and processes relate specifically
to Alcoa they suggest further columns to be explored.
Thus, the researcher should repeat his search through
the aluminum, wheel, bumper, and body part (hood) sections,
this time scanning the process/ tooling column for 661 and
the materials column for 6009, 6010, Al-Mg 5454 and
Z-7046.

Third Pass:

On this pass, no additional information is found in the alum-

inum section. The Worksheet of the Bumper section indicates that

Ford is working with Alcoa on developing and using the 661 process

to chrome plate aluminum bumpers for a portion of the MY' 79

Panther line (Figure 2-7). Under hoods (Figure 2-8), an additional

reference is picked up regarding 6009 being used on MY' 78 heavy

duty truck cabs. Since these new pieces of information do not sug-

gest further scans, the search is terminated.

The information gathered on Alcoa can be summarized in a

number of ways, depending on the researcher's specific needs. An

example of one method is found in Figure 2-9 and is suitable for

addition to the MCRB as an additional summary table.
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Alcoa

hoods

bumpers

wheels

Number 1 Nationwide Aluminum Producer
Provides 1/3 of Big Three Aluminum Needs

compatible alloys
6009 and 6010

MY '77 Olds 88
MY '78 Buick Regal

current production

process 661
chrome-plating

Supplier to Ford, G.M.

Ford - 1/5 of MY '79 Panther Line

forged

fabricated
Al-Mg 5454
(with Kelsey-Hayes)

Styled wheels on 29 MY '77 models
Soon to be on light duty trucks
and vans

.

Supplier to GM, Ford, Chrysler

Available for
testing in Spring '77.

FIGURE 2-9. SAMPLE, SUMMARIZED DATA
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Although this example ends here, the researcher, of course,

can terminate this investigation at any point depending on his

actual needs. Additional passes can be made down the material,

supplier, and tooling columns of all component subsections.

Alternatively, the search could have been terminated earlier after

the first or second pass

2.5.2 Acquiring an Overview of Events Reported in the Media

The procedure for acquiring an overview of events is very

straightforward since it merely entails reading the various sum-

mary tables on a given subject. Each of these tables provides

a unique and different insight into the given subject area; as a

collection, they present a broad overview of events regarding

the given subject.

While reviewing the capsulized entries in the summary tables,

the researcher may decide he needs additional details concerning

a specific event. In such a situation, locating specific data

and original reference sources in the worksheets is required

and the five steps for locating specific data which are described

in the previous section of this Guide (Section 2.5.1) should be

followed

.

This type of search is not as comprehensive as the Alcoa

example since all data found in a summary table from Sections

4 and 5 can easily be located in worksheets pertaining to the same sub-

section by scanning the appropriate column(s). Other subsections

need not be explored. For Section 3 (Auto Manufacturers) the sub-

section, in addition to the column, needs to be determined since

this data is summarized from abstracts in both Sections 4 and 5

and could be from either section.

The following examples illustrate tracing summary table data

to its original source.

Example 1

Section 3.3: Chrysler

The first entry in the table "Manufacturing Processes Used
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by Chrysler,” concerns a warm forming process developed by

Chrysler (Figure 2-10). In order to verify this entry or to find

more information on the process, scan the worksheet process col-

umn (Figure A-3) for the aluminum subsection. (Note: Since no

components are mentioned, the subsection choice is straightfor-

ward.) The entry flagged is shown in Figure 2-11.

Example 2

Section 3.1: General Motors

The first entries in the table "Innovations in Components:

General Motors Corporation," concern the use of aluminum brakes

in G.M. autos (Figure 2-11) . Three possibilities exist for

tracing this data back to its original source: 1) Figure B-l

(Brakes) scan the material column for aluminum: 2) in Figure A-3

(Aluminum) scan either the auto manufacturer column for General

Motors or the notes column for underlined component names; or 3)

scan both the brakes and aluminum subsections.

The references flagged by scanning both subsections are

shown in Figure 2-11 and include a reference source from each of the

subsections. This, however, is not always the case, many searches

will yield results in only one subsection.
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3. GENERAL TRENDS IN WEIGHT REDUCTION

3.1 GENERAL MOTORS CORPORATION

3.1.1 Subject Area

This section includes information on General Motors Corpora-

tion's weight reduction strategy and its expectations of meeting the

1985 fuel economy goals. It presents an overall view of General

Motor's progress and announced future plans for:

1) weight reduction via component re-design and material
substitution

,

2) materials usage

,

3) manufacturing processes directly impacting on weight
reduction potential.

The information found in this section is derived from two

sources

:

1) articles from Media Reference Book 2 and

2) the summaries found in sections 4 and 5 of this volume.

3.1.2 Indexing Method - Worksheets

Since worksheets contain abstracts of articles arranged in a

random sequence, columns have been created for specific information

which is most relevant to weight reduction strategies: WEIGHT

REDUCTION APPROACH, WEIGHT REDUCTION DETAILS, MEDIA REFERENCE BOOK

NUMBER, and REFERENCE (original source). These columns allow the

reader to quickly scan for information which is most relevant to his

current needs. (See Figure 3-1.)

3.1.3 Summaries

The following tables included in this section present an over-

view of General Motors' weight reduction strategy:

TABLE 3-1. MANUFACTURING PROCESSES USED BY GENERAL MOTORS

TABLE 3-2. INNOVATIONS IN COMPONENTS: GENERAL MOTORS CORPORATION
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CHROME

The

chrome-sputtering

process

used

by

GM's

Chevrolet

Division

is

a

method

of

chrome

SPUTTERING

plating

soft

and

rigid

(ABS)

plastic

components.

It

is

a

less

expensive

and

more

efficient

alternative

to

electroplating

plastic

components.

First

production

appli-

cation

was

on

1977

MY

Caprice

lower

grilles

by

GM's

Guide

Division

in

Anderson,

Indiana.

Additional

applications

and

tests

are

planned

for

MY

1978

and

later.
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2

FORD

3.2.1 Subject Area

This section includes information on Ford Motor Company's

weight reduction strategy and expectations of meeting the 1985

fuel economy goals. It presents an overall view of Ford's pro-

gress and announced future plans for:

1) weight reduction via component re-design and material
substitution

2) materials usage

2) manufacturing processes directly impacting on weight
reduction potential.

The information found in this section is compiled from two

sources

:

1) articles found in Media Reference Book 2 and

2) summaries found in sections 4 an 5 of this volume.

3.2.2 Indexing Method - Worksheets

Since worksheets contain abstracts of articles arranged in a

random sequence, columns have been created for specific information

which is most relevant to weight reduction strategies: WEIGHT

REDUCTION APPROACH, WEIGHT REDUCTION DETAILS, MEDIA REFERENCE BOOK

NUMBER and REFERENCE (original source) . These columns allow the

reader to quickly scan for articles which are most relevant to his

current needs. (See Figure 3-2.)

3.2.3 Summaries

The following tables included in this section present an over-

view of Ford's weight reduction strategy:

TABLE 3-3. MANUFACTURING PROCESSES USED BY FORD

TABLE 3-4. INNOVATIONS IN COMPONENTS: FORD

3-10
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3 . 3 CHRYSLER

3.3.1 Subject Area

This section includes information on Chrysler Corporation’s
weight reduction strategy and expectations of meeting the 1985
fuel economy goals. It presents an overall view of Chrysler'

s

progress and announced future plans for:

1 )

2 )

3)

weight reduction via
substitution

,

component re-design and material

materials usage,

manufacturing processes directly
reduction potential.

impacting on weight

The information found in this section is compiled from two
sources

:

1) articles found in Media Reference Book 2, and
2) summaries found in sections 4 and 5 of this volume.

3 • 3 •

2

Indexing Method - Worksheets

Since worksheets contain abstracts of articles arranged in a
random sequence, columns have been created for specific information
which is most relevant to weight reduction strategies: WEIGHT
REDUCTION APPROACH, WEIGHT REDUCTION DETAILS, MEDIA REFERENCE BOOK
NUMBER, and REFERENCE (original source). These columns allow the
reader to quickly scan for articles which are most relevant to his
current needs. (See Figure 3-3.)

3.3.3 Summaries

The following tables included in this section present an overview
of Chrysler Corporation's weight reduction strategy:

TABLE 3-5. MANUFACTURING PROCESSES USED BY CHRYSLEE
TABLE 3-6. INNOVATIONS IN COMPONENTS: CHRYSLER CORPORATION
TABLE 3-7. MATERIALS USAGE ON CHRYSLER CORPORATION AUTOS
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3 . 4 AMERICAN MOTORS CORPORATION
3.4.1

Subject Area

This section includes information on American Motors Corp-
oration s weight reduction strategy and expectations of meeting
the 1985 fuel economy goals. It presents an overall view of
AMC's progress and announced future plans for:

1) weight reduction via component re-design and material
substitution,

2) materials usage,

3) manufacturing processes directly impacting on weight
reduction potential.

The information found in this section is compiled from two
sources

:

1) articles found in Media Reference Book 2, and
2) summaries found in sections 4 and 5 of this volume.

3.4.2 Indexing Method - Worksheets

Since worksheets contain abstracts of articles arranged in a
random sequence, columns have been created for specific information
which is most relevant to weight reduction strategies: WEIGHT
REDUCTION APPROACH, WEIGHT REDUCTION DETAILS, MEDIA REFERENCE BOOK
NUMBER, and REFERENCE (original source) . These columns allow the
reader to quickly scan for articles which are most relevant to his
current needs. (See Figure 3-4.)

3.4.3 Summaries

The following tables included in this section present an over-
view of American Motor's weight reduction strategy:

TABLE 3-8. MATERIALS USAGE ON AUTOS AND LIGHT TRUCKS:
AMERICAN MOTORS CORPORATION

TABLE 3-9. INNOVATIVE COMPONENTS: AMERICAN MOTORS CORPORATION
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3 . 5 MISCELLANEOUS
3.5.1

Subject Area

This section includes information on weight reduction methods
currently being used or proposed by automotive manufacturers and
component and material suppliers but which are not directly attribu-
table to a particular automotive manufacturer.

3.5.2 Indexing Method - Worksheets

Since worksheets contain abstracts of articles arranged in a
random sequence, columns have been created for specific information
which is most relevant to weight reduction strategies: WEIGHT
REDUCTION METHOD, WEIGHT REDUCTION DETAILS, MEDIA REFERENCE BOOK
NUMBER, and REFERENCE (original source). These columns allow the
reader to quickly scan for articles which are most relevant to his
current needs. (See Figure 3-5.)

3.5.3 Summaries

The following table summarizes the information found in this
section

:

TABLE 3-10. 'RULES OF THUMB' FOR WEIGHT REDUCTION
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4. MATERIALS

4.1 GENERAL MIX MATERIALS

4.1.1 Subject Area

This section includes information on materials that are not
specifically designated for another section; e.g., glass, copper.
It emphasizes applications and manufacturing processes specific
to the automotive industry.

4.1.2 Indexing Method

Since worksheets contain abstracts of articles arranged in a
random sequence, columns have been created for specific information
which is most relevant to new technology and applications: MATERIAL,
PROCESS, SUPPLIER, AUTO MANUFACTURER, COST, MEDIA REFERENCE BOOK
NUMBER, and REFERENCE (original source) . Worksheets pertaining to
General Mix Materials are found in Appendix A, Figure A-l

These columns allow the reader to quickly scan for information
which is most relevant to his current needs. For example, a search
for information on glass indicates that per car consumption of
glass increases even though thinner, lighter weight glass is used.

4.1.3 Summaries

This section also includes a summary sheet, TABLE 4-1. APPLI-
CATIONS OF GENERAL MIX MATERIALS IN THE AUTOMOBILE, which lists, by
material, historical and projected use of components an^ processes.

4-1
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4.2

ADHESIVES

4.2.1 Subject Area

-•his section includes information on adhesives. It emphasizes
innovations and research conducted in new materials and advances in
manufacturing processes specific to the Automotive Industry. It
also includes information on specific applications of adhesives in
cars and trucks

.

4.2.2 Indexing Method

Since worksheets contain abstracts of articles arranged in a
random sequence, columns have been created for specific information
most relevant to the use of adhesives in automobiles: AUTO MANU-
FACTURER, ADHESIVE SUPPLIER, ADHESIVE, MEDIA REFERENCE BOOK NUMBER,
and REFERENCE (original source) . These columns allow the reader to
quickly scan for articles which are most relevant to his current
needs. Worksheets pertaining to Adhesives are found in Appendix A,
Figure A-2.

4.2.3 Summaries

This section also includes a summary sheet, TABLE 4-2. ADHESIVE
APPLICATIONS AND SUPPLIERS IN THE AUTOMOTIVE INDUSTRY, which lists
current and future applications of adhesives in automobiles and
those suppliers and research organizations involved in the develop-
ment of these applications.
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4 . 3 ALUMINUM

4.3.1 Subject Area

This section includes information on Aluminum emphasizing
innovations and research conducted in new alloys and advances in
manufacturing processes specific to the automotive industry. It
also includes information on specific applications of aluminum
components in cars and trucks.

4.3.2 Indexing Me thod

Since worksheets contain abstracts of articles in a random
sequence, columns have been created for specific information rel-
evant to the manufacture of Aluminum and Aluminum Automotive Com-
ponents: AUTO MANUFACTURER, ALUMINUM SUPPLIER, PROCESS, MEDIA
REFERENCE BOOK NUMBER, and REFERENCE (original source) . Compon-
ents are underlined in the text of the abstract. These columns
allow the reader to quickly scan for articles which are most
relevant to his current needs Worksheets pertaining to Aluminum
are found in Appendix A, Figure A- 3.

4.3.3 Summaries

Three summary sheets are included in this section

TABLE 4-3.

TABLE 4-4.

TABLE 4-5.

APPLICATIONS OF ALUMINUM PROCESSES IN THE AUTOMOTIVE
INDUSTRY, lists historical and projected innovative
processes which are in use or are available to
manufacturers

.

ALUMINUM ALLOYS IN THE AUTOMOTIVE INDUSTRY, lists
new and experimental alloys which are currently
available.

APPLICATION OF ALUMINUM COMPONENTS IN AUTOMOBILES,
lists significant historical and projected uses of
aluminum components.
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TABLE 4-5. APPLICATION OF ALUMINUM COMPONENTS IN AUTOMOBILES

YEAR manufacturer EVENT COMPONENT

1970 General Motors

General Motors
(Buick)

Introducti n of Vega's all-aluminum
engine

.

Introduction of Buick's aluminum
rear brake drums.

Engine

Rear Brake

1974 General Motors First major expansion of aluminum
usage in autos. Debut of aluminum
bumpers on the Camaro and Vega/
Astre.

Bumpers

1977 General Motors
(Oldsmobile)

First usage of aluminum hoods on
production cars.

Hood

Ford Partial rear seat back panel
assemblies made of aluminum in-
stalled on some wagons.

Rear Seat

Back Panel

Assembly

Ford Aluminum bumpers become standard
equipment on the Pinto and Bobcat.

Bumper

General Motors Veca 4-cylinder aluminum engine is

discontinued.
Engine

Porsche Media Reports on all new aluminum
engine modeled after the Vega
al uminum engine.

Engine

1978 Hayes Albion Begins production of aluminum in-

take manifolds for Ford in March.

Intake

Mani fol ds

Ford Initiates production volume use of
aluminum power steering pump housing
and rack and pinion steering gear
housing.

Steering
Pump

Housi ng

General Motors
(Chevrolet)

lemans - soft face bumper system in-

cludes an advanced concept in

flexible chrome bumper moldings.

Steering Gear
Housing

General Motors
(Buick

,

Oldsmobile,
Pontiac)

Aluminum rear brake drums become
standard equipment on the
Intermediates.

Bumper

Rear Brake
Drums

1979 Ford Will install permanent molded
aluminum master brake cylinders
cn some production models.

Master Brake
Cylinder

Chrysler R-Cars. First application of

fabricated aluminum wheels on

production cars.

Wheel

s

Chrysler R-Cars. First application of
chrome-plated aluminum bumpers on

production cars.

Bumpers

1980 Chrysler Aluminum cylinder head is planned
for the V-S/318.

Cylinder Head

All manufacturers Increase of aluminum wheels usage
on production cars is expected.

Wheel

1981- All manufacturers
1985

Ford

Ford

Wholesale swing to aluminum wheels Wheel

on production cars is exDected.

Two-piece single plane intake Intake Manifold
manifold ready for production via

die casting of aluminum.

Production of aluminum cylinder Cylinder Heads
heads via molding will be

possible.
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4.4 CATALYSTS

4.4.1 Subject Area

This section includes information on the metal catalysts used
in current anti-pollution 2 and 3-way catalytic converters, e.g.

,

platinum and rhodium.

4.4.2 Indexing Methods

Since worksheets contain abstracts of articles arranged in a

random sequence, columns have been created for specific information
most relevant to the use of catalysts in automotive components:
MATERIALS, SUPPLIER, MEDIA REFERENCE BOOK NUMBER, and REFERENCE
(original source). These columns allow the reader to quickly scan
for articles which are most relevant to his current needs. Work-
sheets pertaining to Catalysts are found in Appendix A, Figure A-4.

4.4.3 Summaries

This section also includes a summary sheet which details suppliers
and expected demand for each material, TABLE 4-6. CATALYST MATERIALS.
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TABLE 4-6. CATALYST MATERIALS

Platinum

Rhodium

The active material in current converters.

Rustenburg Mines Ltd.
,

So. Africa supplies

707o of the free world's platinum group

metals. It is owned at least in part by

Anglo American Ltd., So. Africa (see

below: Rhodium)

.

Most effective material for the 3-way

catalyst. Leading supplier, Englehard

Minerals and Chemicals Corporation, is

owned in part (28.67,) by Anglo American

Ltd
. ,

So . Africa

.

Rhodium will be used with platinum in some

MY '78 converters. Its use will widen after

MY '78.
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4.5 CERAMICS

4-5.

1

Subject Area

This section includes information on ceramics. It emphasizes
innovations and research conducted in new materials and advances
in manufacturing processes specific to the automotive industry. It
also includes information on specific applications of ceramic
components in cars and trucks.

4*5.2 Indexing Method

Since worksheets contain abstracts of articles arranged in a
random sequence, columns have been created for specific information
most relevant to the manufacture of ceramics and ceramic automotive
components. MATERIAL, PROCESS, SUPPLIER, AUTO MANUFACTURER MEDIA
REFERENCE BOOK NUMBER, and REFERENCE (original source). Components
are underlined in the text of the abstract. These columns allow
the reader to quickly scan for articles which are most relevant to
his current needs. Worksheets pertaining to Ceramics are found in
Appendix A, Figure A- 5.

4.5.3 Summaries

This section also includes a summary sheet, TABLE 4-7.
CATION OF CERAMICS IN THE AUTOMOBILE, which lists historical
innovative uses of ceramic components for automobiles.

APPLI-

and
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4 . 6 CHROME

4.6.1 Subject Area

This section includes information on chrome. It emphasizes

advances in manufacturing processes specific to the automotive

industry and specific applications of chrome-coated components

in cars and trucks.

4.6.2 Indexing Method

Since worksheets contain abstracts of articles arranged in a

random sequence, columns have been created for specific information

most relevant to the manufacture of chrome-coated automotive com-

ponents: MATERIAL, PROCESS, SUPPLIER, AUTO MANUFACTURER/MODEL

,

MEDIA REFERENCE BOOK NUMBER, and REFERENCE (original source)

.

Components are underlined in the text of the abstract. These

columns allow the reader to quickly scan for articles which are most

relevant to his current needs. Worksheets pertaining to Chrome are

found in Appendix A, Figure A- 6.

4.6.3 Summar ies

This section also includes a summary sheet, TABLE 4-8. APPLI-

CATIONS OF CHROME PROCESSES IN THE AUTOMOTIVE INDUSTRIES, which

lists innovative processes which are currently in use or are avail-

able to all manufacturers.
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4.7 IRON

4.7.1 Subject Area

The information in this section contains data on the use of
iron in automobiles.

4.7.2 Indexing Method

Since worksheets contain abstracts of articles arranged in a

random sequence, columns have been created for specific information
which is most relevant to the use of iron in automobiles: MATERIAL,
COMPONENT, PROCESS, SUPPLIER, AUTO MANUFACTURER, MODEL, WEIGHT RE-
DUCTION, MEDIA REFERENCE BOOK NUMBER, and REFERENCE (original source)
These columns allow the reader to quickly scan for articles most
relevant to his current needs . Worksheets pertaining to iron are
found in Appendix A, Figure A- 7.

4.7.3 Summaries

In addition, this section includes a summary table, TABLE 4-9,
APPLICATIONS OF IRON IN THE AUTOMOBILE, which lists historical and
projected innovative uses of iron in automobiles.

TABLE 4-9 APPLICATIONS OF IRON IN THE AUTOMOBILE

January 1977 New cast iron rear axle hvpoid

gears become standard on General

Motors full-size station wagons

and Cadillacs. Iron gears are

comparable to steel gears in

durability but are lighter (2 lbs.

on Pontiac gear set) and quieter.

Also, production is less energy

intensive and less expensive.
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4.8 LUBRICANTS

4.8.1 Subject Area

The information in this section contains data on various

types of lubricants including synthetic and natural oils and

dry films.

4.8.2 Indexing Method

Since worksheets contain abstracts of articles arranged in a

random sequence, columns have been created for specific information

which is most relevant to lubricant technology and applications.-

LUBRICANT MANUFACTURER, NAME OF LUBRICANT, TYPE OF LUBRICANT, COST,

GAS SAVINGS, MEDIA REFERENCE BOOK NUMBER, and REFERENCE (original

source) . These columns allow the reader to quickly scan for

articles which are most relevant to his current needs. For example,

a search for information on lubricant manufacturers who offer ad-

vanced lubricants to the public indicates six manufacturers which are

involved: EXXON, MOBIL, ARCO
,
and PENNZOIL offer motor oils.

Climax Molybdenum Company offers a gear lubricant. Acheson offers

dry film permanent lubricants. Worksheets pertaining to lubricants

are found in Appendix A, Figure A-8.

4.8.3 Summaries

The summary sheet included in this section (Figure 4-1) con-

solidates the information found in the worksheets and presents an

overview of developments in automotive lubricant technology by the

type of lubricant. It was derived from the worksheets by scanning

the TYPE OF LUBRICANT column.

In addition, this section contains TABLE 4-10. SIGNIFICANT

DEVELOPMENTS IN AUTOMOTIVE LUBRICANTS, listing historical and

projected developments in lubricant technology which impact on

automotive applications.
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4.9 MAGNESIUM

4.9.1 Subjec t Area

This section includes information on magnesium. It emphasizes

advances in manufacturing processes specific to the automotive in-

dustry and applications of magnesium components in cars and trucks.

4.9.2 Indexing Method

Since worksheets contain abstracts of articles arranged in a

random sequence, columns have been created for specific information

most relevant to the manufacture of magnesium automotive components:

MATERIAL, TOOLING, MEDIA REFERENCE BOOK NUMBER, and REFERENCE (orig-

inal source). Components are underlined in the text of the abstract.

These columns allow the reader to quickly scan for articles which

are most relevant to his current needs. Worksheets pertaining to

magnesium are found in Appendix A, Figure A-9.

4.9 3 Summari es

This section also includes a summary sheet, TABLE 4-11. APPLI-

CATION OF MAGNESIUM IN AUTOMOBILES, which lists historical and pro-

jected uses of magnesium processes and components

TABLE 4-11. APPLICATION OF MAGNESIUM IN AUTOMOBILES

1977 Magnesium ; Aluminum price ratio is 2:1.

There is approximately A, lb. of Magnesium
per car.

Cost of aluminum increases.

Need to conserve energy increases.

Ford experiments with use of small die-cast
Magnesium components.

Hot chamber die-casting machinery does not
exist for the manufacture of large
components

.

1985 Estimates of Magnesium used per car
2:1 Mg : A1 price ratio - Only lb. Mg/car
1.5:1 Mg:Al price ratio - 20 lbs. Mg/car.
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4.10 PAINT
4.10.1

Subject Area

This section includes information on paints. It emphasizes

innovations and research conducted in new paint materials and

advances in manufacturing processes specific to the automotive

industry

.

4.10.2 Indexing Method

Since worksheets contain abstracts of articles arranged in a

random sequence, columns have been created for specific information

most relevant to the use of paint in cars and trucks: MATERIAL,

AUTO MANUFACTURER, MEDIA REFERENCE BOOK NUMBER, and REFERENCE,

(original source) . These columns allow the reader to quickly scan

for articles which are most relevant to his current needs. Work-

sheets pertaining to paint are found in Appendix A, Figure A- 10.

4.10.3 Summaries

Two summary sheets are included in this section:

TABLE 4-12. APPLICATIONS OF PAINTS IN THE AUTOMOBILE, lists historical

and projected uses of different paint materials and colors.

TABLE 4-13. USES OF PAINTS BY AUTOMOBILE MANUFACTURERS, lists the

paint materials and processes currently used by auto manufacturers.
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TABLE 4-12. APPLICATIONS OF PAINTS IN THE AUTOMOBILE

1930's

Post

World

War II

1953

1955-

1959

1960

1970's

1975

1977-

1978

Mid

1980's

Corrosion resistance was not a problem since fenders were

thick and there was no road salt. Fewer than ten colors

were suitable for automotive paint. No light colors

were suitable.

Increase in the number of colors suitable for cars.

Aluminum flake was added to enamel to produce a

metallic sheen.

Ford successfully introduced white cars.

Introduction of acrylics and improved resins suitable

for metallic-finish look.

Two toned color combinations became popular

69 different colors offered.

Colors offered dropped to 29 due to production costs

and marketing problems.

Number of colors offered ranged from 15-20.

Water based paints became important because of

solvent emissions restrictions issued in Los

Angeles

.

GM truck lines switch from alkyd enamels to

acrylic enamels for increased corrosion-resistance.

GM uses Elpo, a rust-resistant cathodic electro-

deposition resin primer.

Use of water-based enamels and high-solid

finishes increase due to environmental standards.
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TABLE

4-13.

USE

OF

PAINTS

BY

AUTOMOBILE

MANUFACTURERS
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4.11 PLASTICS
4.11.1

Subject Area

This section includes information on plastics. It emphasizes
innovations and research conducted in new materials and advances
made in manufacturing processes specific to the automotive industry.
It also includes information on specific plastic components in cars
and trucks.

4.11.2 Ind exing Me thod

Since worksheets contain abstracts of articles arranged in a

random sequence, columns have been created for specific information
most relevant to the manufacture of plastic and plastic automotive
components: AUTO MANUFACTURER, SUPPLIER, MATERIAL, PROCESS, MEDIA
REFERENCE BOOK NUMBER, and REFERENCE (original source) . Components
are underlined in the text of the abstract. These columns allow the

reader to quickly scan for articles which are most relevant to his

current needs. Worksheets pertaining to plastics are found in

Appendix A, Figure A-ll.

4.11.3 Summaries

Three Summary Sheets are included in this section:

TABLE 4-14. MATERIALS IN THE PLASTIC INDUSTRY, lists new and

experimental materials which are currently available for use in

automobiles

.

TABLE 4-15. APPLICATIONS OF PLASTIC PROCESSES IN THE AUTOMOTIVE
INDUSTRY, lists innovative forming and finishing processes which
are in use or are available to manufacturers.

TABLE 4-16. PLASTIC COMPONENTS IN AUTOMOBILES, lists significant
historical and projected uses of plastic components in automobiles.
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4.12 SCRAP

4.12.1 Subject Area

This section includes information on scrap materials emphasizing

the effect of the scrap market on auto manufacturers and suppliers.

It includes information on the availability and processing of fer-

rous scrap in the automotive industry.

4.12.2 Indexing Method

Since worksheets contain abstracts of articles arranged in a

random sequence, columns have been created for specific information

most relevant to the manufacturer and distribution of scrap: MAT-

ERIAL, TOOLING, MEDIA REFERENCE BOOK NUMBER, and REFERENCE (original

source) . These columns allow the reader to quickly scan for articles

which are most relevant to his current needs. Worksheets pertaining

to scrap are found in Appendix A, Figure A- 12.

4.12.3 Summaries

This section also includes a summary sheet which details factors

impacting on the price and availability of scrap, TABLE 4-17. SCRAP.
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TABLE 4-17. SCRAP

The scrap market has been affected by a drop in the price

and a decrease in the availability of ferrous scrap.

1977
Price Drop:

Prices per ton dropped monthly from

an average of $75.38 to $58.30. Scrap

is less reliable in terms of its

physical and chemical characteristics.

The price may be depressed as much as

$10/ ton when it is contaminated with

zinc (e.g., scrap from galvanized steel

and zincrometal)

.

Decreasing
Availability

Scrap generated by Big 3 Auto Makers in

1977 is not significantly down from

prior years despite car designs using

less steel.

A current trend in manufacturing is to

increase the efficient use of steel and

decrease the amount of scrap sold to

processors

.
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4.13 STEEL

4.13.1 Subject Area

This section includes information on steel, It emphasizes

innovations and research conducted in new materials and advances

made in manufacturing processes specific to the automotive in-

dustry. It also includes data on specific steel components used

in cars and trucks.

4.13.2 Indexing Method

Since worksheets contain abstracts of articles arranged in a

random sequence, columns have been created for specific information

most relevant to the manufacture of steel and steel components:

MATERIAL, PROCESS, SUPPLIER, MEDIA REFERENCE BOOK NUMBER, and REF-

ERENCE (original source) . These columns allow the reader to

quickly scan for articles most relevant to his current needs.

Worksheets pertaining to steel are found in Appendix A, Figure A-13.

4.13.3 Summaries

TABLE 4-18. STEEL PROCESSES IN THE AUTOMOTIVE INDUSTRY, describes

innovative forming and finishing processes in use by or currently

available to auto manufacturers.

TABLE 4-19. MATERIALS USED IN STEEL AUTOMOTIVE COMPONENTS, describes

new and experimental materials which impact on the use of steel in

automobiles

.

TABLE 4-20. STEEL COMPONENTS IN AUTOMOBILES, lists significant

historical and projected uses of steel components.
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4.14 ZINC

4.14.1 Subject Area

This section includes information on zinc. It emphasizes

innovations and research conducted in new alloys and advances

in manufacturing processes specific to the automotive industry.

It also includes information on specific applications of aluminum

components in cars and trucks.

4.14.2 Indexing Method

Since worksheets contain abstracts of articles arranged in a

random sequence, columns have been created for specific information

most relevant to the manufacturer of zinc and zinc automotive com-

ponents: MATERIALS, PROCESS, SUPPLIER, AUTO MANUFACTURER, MODEL,

MEDIA REFERENCE BOOK NUMBER and REFERENCE (original source).

These columns allow the reader to quickly scan for articles which

are most relevant to his current needs. Worksheets pertaining to

zinc are found in Appendix A, Figure A- 14.

4.14.3 Summaries

This section also includes a summary sheet, TABLE 4-21. APPLI-

CATIONS OF ZINC IN THE AUTOMOBILE, which lists significant uses of

zinc components and corrosion-resistant zinc alloys in 1977 and 1978

model year vehicles.
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5. COMPONENTS

5 . 1 BRAKES

5.1.1 Subject Area

This section includes information on various types of brakes
for example, disc and drum.

5.1.2 Indexing Method

Since worksheets contain abstracts of articles arranged in arandom sequence, colons have been created for specific infectionW ich is most relevant to brake technology and applications-
SUPPLER, AUTO MANUFACTURER, MODEL, MATERIALS, COST, FUEL ECONOMY
WEIGHT REDUCTION, MEDIA REFERENCE BOOK NUMBER, and REFERENCE (orig-
inal source). These columns allow the reader to quickly scan for
articles which are most relevant to his current needs. For example
a search for information on the activities of auto manufacturers

’

in icates Chrysler and General Motors are using aluminum to reducethe weight of brakes in some 1977 and 1978 production models.
Worksheets pertaining to brakes are found in Appendix B

Figure B-l.

5.1.3

Summaries

The summary sheet (Figure 5-1) included in this section present-an overview of innovations in brake technology. It was derived from'the worksheets by quick referencing under component and incorporateseasy index systems. Additional summary sheets can be prepared byquick referencing under other column topics.

Additionally, this section includes TABLES 5-1. SIGNIFICANT
APPLICATIONS OF BRAKE INNOVATIONS IN THE AUTOMOBILE, which lists
historical, current and projected innovations in brake technology.
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5 .

2

BUMPERS

5.2.1 Subject Area

The information in this section contains data on front and rear

bumper systems and soft front ends, including bumper reinforcements

and the method of attaching the bumpers to the autos. Soft front

ends (or facias as they're sometimes called) include the bumper, fen-

der extensions, hood extensions, grille frame, and headlamp bezels

composed of urethane or other plastic compounds.

5.2.2 Indexing Method

Since the worksheets contain abstracts of articles arranged in a

random sequence, columns have been created for specific information

which is most relevant to bumper technology and applications: BUMPER

MANUFACTURER, AUTO MANUFACTURER, TOOLING, MATERIALS, WEIGHT REDUCTION,

COST, FUEL ECONOMY, MEDIA REFERENCE BOOK NUMBER, and REFERENCE (origir

source) . These columns allow the reader to quickly scan for articles

which are most relevant to his current needs. For example, a search

for information on auto manufacturers who are considering chrome coate

bumpers indicates that GM is planning to introduce this new applica-

tion on some 1979 models. An innovative chrome sputtering system will

be employed in the production process.

Worksheets pertaining to bumpers are found in Appendix B,

Figure B-2.

5.2.3 Summaries

The summary sheet (Figure 5-2) included in this section consoli-

dates the information presented in the worksheets according to mater-

ials and tooling used. it presents an overview of the status of

each approach to manufacturing bumpers. it was derived from the

worksheets by quick referencing under materials and tooling and

incorporate the easy index system. Additional summary sheets can be

prepared by quick referencing under supplier, auto manufacturer or

any of the other column topics.

In addition, this section contains TABLE 5-2. SIGNIFICANT

APPLICATIONS OF BUMPER SYSTEMS IN THE AUTOMOTIVE INDUSTRY, which lists

historical and proposed applications of bumper systems.
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5 . 3 CONTROL DEVICES

5.3.1 Subject Area

This section includes information on various automotive con-

trol devices, e.g., emission control devices, engine control

devices, electronic vehicle control devices.

5.3.2 Indexing Method

Since worksheets contain abstracts of articles arranged in a

random sequence, columns have been created for specific information

which is most relevant to control device technology and applications:

TYPE, SUPPLIER, AUTO MANUFACTURER, MODEL, COST, FUEL ECONOMY, MEDIA

REFERENCE BOOK NUMBER, and REFERENCE (original source) . These

columns allow the reader to quickly scan for articles which are most

relevant to his current needs.

Worksheets pertaining to control devices are found in Appendix B,

Figure B-3.

5.3.3 Summaries

The summary sheet (Figure 5-3) included in this section consol-

idates the information found in the worksheets. It presents an over-

view of the control device technology according to the type of control

device. It was derived from the worksheets by quick referencing under

type of device and incorporates the easy index system. Additional

summary sheets can be prepared by quick referencing under auto

manufacturer or any of the other column topics.

In addition, this section contains TABLE 5-3. TECHNOLOGICAL

CHANGES IN AUTOMOTIVE CONTROL DEVICES, which lists historical and

projected innovations for several types of electronic devices.
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5 . 4 ELECTRICAL SYSTEM

5.4.1 Subject Area

This section includes information on the automobile's

electrical system, e.g., battery, lights, ignition system.

5.4.2 Indexing Method

Since worksheets contain abstracts of articles arranged in a

random sequence, columns have been created for specific information

which is most relevant to electrical system technology and appli-

cations: COMPONENT, MATERIALS, SUPPLIER, AUTOMOBILE MANUFACTURER,

MODELS, WEIGHT REDUCTION, COST, MEDIA REFERENCE BOOK NUMBER, and

REFERENCE (original source) . These columns allow the reader to

quickly scan for articles which are most relevant to his current

needs. For example, a search for information on suppliers who are

involved with lights innovations indicates that Dupont's fiber

optics are already being used on some trucks.

Worksheets pertaining to the electrical system are found in

Appendix B, Figure B-4.

5.4.3 Summaries

The summary sheet (Figure 5-4) included in this section con-

solidates the information found in the worksheets. It presents an

overview of technological improvements in electrical system com-

ponents. It was derived from the worksheets by quick referencing

under components and incorporates the easy index system. Additional

summary sheets can be prepared by quick referencing under other

column topics.

In addition, this section includes TABLE 5-4. SIGNIFICANT APPLI-

CATIONS OF AUTOMOTIVE ELECTRICAL SYSTEMS, which present historical,

current, and projected applications of new technology concerning

electrical system development.
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5.5 ENGINE, DRIVE-TRAIN PARTS
5.5.1

Subject Area

This section includes information on engine and drive- train

parts, e.g., carburetor, transmission, driveline, axles and engine

components such as cylinder block and head, manifolds, spark plugs.

5.5.2 Indexing Method

Since the worksheets contain abstracts of articles arranged in a

random sequence, columns have been created for specific information

which is most relevant to engine and drive-train parts: COMPONENT,

MATERIALS, TOOLING, SUPPLIER, AUTOMOTIVE MANUFACTURER, MODEL, WEIGHT

REDUCTION, COST, FUEL ECONOMY, MEDIA REFERENCE BOOK NUMBER, and

REFERENCE (original source)

.

These columns allow the reader to

quickly scan for information which is most relevant to his current

needs

.

Worksheets pertaining to engine, drive-train parts are found

in Appendix B, Figure B-5.

5.5.3 Summaries

The summary sheet (Figure 5-5) included in this section con-

solidates the information found in the worksheets and present an

overview of changes being made in engine and drive- train parts.

The summary was derived from the worksheets by quick referencing

under component and incorporates the easy index system. Additional

summaries can be prepared by quick referencing under other column

topics

.

In addition, TABLE 5-5. SIGNIFICANT DEVELOPMENTS IN THE USAGE

OF AUTOMOTIVE ENGINE AND DRIVE-TRAIN PARTS, lists historical and

projected applications of new and innovative engine and drive-

train parts

.
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5 .

6

FASTENERS
5.6.1

Subject Area

This section includes information on mechanical fastening

systems used in the automotive industry. Adhesives are included

under materials in Sections 4.2 of this volume.

5.6.2 Indexing Method

Since worksheets contain abstracts of articles arranged in a

random sequence, columns have been created for specific information

which is most relevant to fastener technology and applications:

SUPPLIER, AUTO MANUFACTURER, MATERIALS, COST, WEIGHT REDUCTION,

MEDIA REFERENCE BOOK NUMBER, and REFERENCE (original source) . These

columns allow the reader to quickly scan for articles which are most

relevant to his current needs.

Worksheets pertaining to fasteners are found in Appendix B,

Figure B- 6 .

5.6.3 Summaries

Two tables present an overview of significant trends in the

development and use of fasteners in automobiles:

TABLE 5-6. SIGNIFICANT TRENDS IN THE USE OF AUTOMOTIVE FASTENERS,

lists historical and projected applications of fasteners in auto-

mobiles .

TABLE 5-7. MANUFACTURING PROCESSES AFFECTING FASTENER USE IN THE

AUTOMOTIVE INDUSTRY, describes current and experimental processes

available to manufacturers.
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Sometimes

mechanical

fasteners

and

adhesives

are

used

together.

When

fasteners

coated

with

adhesive

capsules

are

applied,

some

of

the

capsules

break

and

bond,

(jiving

a

secure

fit.

Fasteners

can

be

removed

several

times

before

the

adhesive

is

used

up.

This

is

becoming

popular

in

interior

trim

application

where

the

fastener

is

going

through

plastic.

See

Adhesives

section

3.2

in

this

volume

for

further

information.
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5.7 MAJOR BODY PARTS

5.7.1 Subject Area

This section includes information on major body parts, e.g.,

frames, body panels, doors, hoods, decklids.

5.7.2 Indexing Method

Since the worksheets contain abstracts of articles arranged in a

random sequence, columns have been created for specific information

most relevant to the technology and applications of major body parts:

COMPONENT, MATERIALS, TOOLING, SUPPLIER, AUTOMOBILE MANUFACTURER,

MODEL, WEIGHT REDUCTION, COST, MEDIA REFERENCE BOOK NUMBER, and

REFERENCE (original source) . These columns allow the reader to

quickly scan for articles which are most relevant to his current needs.

Worksheets pertaining to major body parts are found in Appendix B,

Figure B-7.

5.7.3 Summaries

The summary sheet (Figure 5-6) included in this section con-

solidates information presented in the worksheets and presents an

overview of the technology concerning various major body parts. It

was derived from the worksheets by quick referencing under component

and incorporates the easy index system. Additional summary sheets

can be prepared by quick referencing under other column topics.

In addition, this section includes TABLE 5-7. SIGNIFICANT

DEVELOPMENTS CONCERNING MAJOR BODY PARTS IN AUTOMOBILES, which

lists historical and projected developments impacting on major

body parts.

5-40



TABLE

5-8.

SIGNIFICANT

DEVELOPMENTS

CONCERNING

MAJOR

BODY

PARTS

IN

AUTOMOBILES

cO CD C
•— c o
CT> 'D *r-

O C
-a o
fO

cr.i—

•S in
ct.cnj

QJ r-H

O
r-O S-

c o

73 >, U OJ to

C 73
C f—

o
CD E

73 <T3

c o
<T3 <J •

-C
U CJ VI
•r- S- v-
l/l 03 C
(/) v—

(/) C. 03

73 G- on
O =3 S-

•<-(/) U
E 73 c
3 r— —
r- C _J

<4- E E
O O O

on on

>> 00 On
i- -o -amoo
on O CDr,:
*o
c = E
••-3 3

c c

co 73 C

•r- 00

•*- ••— tO i

f— i— i— QJ ro

= CL i-

E >>
<d •<- _c

E ai -

- CL co
3
-3 S- 00
r- OJ CD •

<— -a > oo
tO 73 *r- cZ O CTO

r: *r*

>> n i/i

> 4-> O C
CD C <- (U

4- <D
C '

O on i»

0) E <D
OJ 4-> (O 73
on 00 -r— c
3 CD r— OJ

>>•— 4—
>»•—
i- o 3 -a
-M CL c
on c o
3 73 -r-

73 (D 2 on

C U 4 3
r- i- CD C

0-3 3
4-> 4- OO O
on r &-
s- -r- >, i-
T- CD -O 3
Lu i- — on

3 >, 00
03 <D '

—

-C CD

*r- >,
r: *o

i 2 O

on on
CO CO C
T- r— O
73 Q--r-
CD -M
E O CO

•M O
C •<“

••“ 73 r—
CD CL

3: v- a.
CD i— co

3 i- 3
2 O O
O CL CL
73 CD E

S- O
CD

U CD
•r- 4-> CT
3 -M 3
C3 CD

> 73
73 S- r—
C O O
CO O E

>o-M
> > <D
OJ CD <D

4
o

CO

an

5-41

1980-81

Use

of

ABS

plastic

expected

to

reacli

26-28

lbs.

/vehicle.

Possible

applications

include

instrument

panels,

sideview

mirrors,

door

handles,

wheel

covers,

headlamp

doors,

grille

surrounds,

seats.



CTP

-

MCI

11/22/77

Q O
LU O

— O
LU LU3 QL

g

00 o
f^> o
- in

07 0)
r— >
r- O

5 e
>• <4-

•— O in
1 01 J-r-

CO r-
» lO 07 XT f—

in *r~ <J O
>07 "O •>— l_7

7 C -C
•r- r- *

07 i-
CL -*-» O
is <S 5 i £

in r~»O 0IN
00 r— - in
a* i—

<n i • C 07LOW «J-D
*3 in .a x: o
CJ LO r— 4J e

07 >>
i 4-* -a
i- <o o
07 •«- Xi

oo +-» -o I

r**. c
^
<

-x «o »

s- clx:
0 3 0.

In f- •

n3 *J L
X) O 01— 3 cn
<D L L
r Wr- -r-

5 c

^ o w 07 07 eu ^ to aao
O <07 s- X 2s J-
U_ "O U LU 4-> <4—

07 <TJ in
SI l- <T3

-Q
(/» I i

—

c <— a>

§
<— 07
3 .CO •+- J

in oo

5 CL

I LO
VO CO

C7> c EL L D
o <o x:

17) 07 <71

•— 07 "O
07 XT C
c J 3

e c 07
3 fljr-
L- -C *—
4-> •*-

i/l L L
C O CD
•f o

T3 -
.. mW L L
C « O
O U O
**“ TJ
4-> •
to (St CL
u i- E <*->

•«- O <0 <0— s- — 07
Q- L_ "O (/)

CL-r- <0
•O E 07 •—

- > L. O
i/) 07 07 3
in *o > i-

O •*- O +->

Q. m u in

07 C7»
i in C

in 07 3 •*-

|Q L <0 47
O U 70

07 ^ 07

0 »> 4-»

-C «— <« 4->

07 «0 4-» <0
> G

|
O

O •- *J T3
7- L 07 C

O 07 <0
00 -C *->

cm • in m
1 X) x

VO — 07 --»

CM <_7

CM tV 3
OO CM r—
CD I CL CC ^ 07 «0

CM L- O
07
in o *-> u

CO 07 ID m
i in • *— -*->

S O 4-* Q. c
Cl in

c 07 inOil- u
7- »->>>» •-
X 0) T3 U r- in 4J
l. 4-» <T3 in -r- *-« m
O •<- 4U <U E <T3

70 L. 3 C 70 <4- »—
' 4-> X2 07 LU o CL

5-42

FIGURE

5-6.

MAJOR

BODY

PARTS

SUMMARY

SHEET



MAJOR

BODY

PARTS

SUMMARY

SHEET

CTP

*

MCI

11/22/77

BP

p.2

AUTO

WEIGHT

MEDIA

REF.

COMPONENT

MATERIALS

TOOLING

NOTES

SUPPLIER

MFG.

MODEL

REDUCTION

COST

BOOK

NO.

REFERENCES

i-

i- «— C
•• A o gj
-O Q. O E
OJ +J 4-»

O i- on
3 OJ »/> 03
"O 2 on >
0» 03 O) C
QI 't- i

— -r-

o o> 3 x>
c - o »—
ai (D xi
u. 3: as

*— 03
t- »— ai

• (TJ •»- l_n U IA A1

1 1. • >> -Cl 03 O -X Z3 r—
: oj on >•<-•*-> .— u -lj 03
: +-> T3 i- aj •— c V--r- c cnJCflJAjrflOASDQJU
> i- E uuEZucoua

•i— <>«/»
r— a

V) r—
f— _ u -r- T3
(T3 03 4- C

aJ E "a. ^ • +-»

4->*oajo.ajoi-
A3 C£ 3r C A)Z O (Ah - Q

1- U 0)
03 C Jm —

• o <

oj •-*

S %

03 TD
+-» C
on ro

C C
O f-n r—
t- E
<T3 <u
U i-o
c
•<- o
55

— E

*a -M oj
C M-. U
03 h- I

-C 03 i-
*> I- 3
•r- 4-> "O

03 l- 03
3 0 0
C •»- C
•*“ O
4-3 a; 4->

C CL on

O 3 •-
O on cn

03 ”a A3— 03 H-O 3
C

<T3

g g

Q. OJ
X C -*->

UJ 3 OO

>,
3 03

O •»- -i-

03 T3 C
O

58!

o a>
03 c i •

O -r- 03 on
3 -O l- COi- 0) o
oj 03 a-r-
cx 5 o -o

-M 03 OJ I »>*—
on U U >* Q. O
<T3 I t- «— O CL
•— x o o C o
a. oi ^ a. a. o

03 X
23
on CT%

U on
03 L.
-O 03

5-43

FIGURE

5-6.

MAJOR

BODY

PARTS

SUMMARY

SHEET

(Continued)



HAJOn

BODY

PARTS

SUMMARY

SHEET

CTP

-

MCI

11/22/77

BP

p.

3

AUTO

WEIGHT

MEDIA

REF.

COMPONENT

MATERIALS

TOOLING

MOTES

SUPPLIER

MFG.

MODEL

REDUCTION

COST

BOOK

NO.

REFERENCES

<— £ -O

I— o </I CT) A3 A3
«T3 UO J3 •«- 03

J3 IA C AJ (U r—

air O) ia cm cd x a;
.f— 4->fcYO <—•«— -*-»e

IA C A3
m <n 4J

cm a> x: a>

iz I
CD ^ • Z.X v— O CL

CD CD XI

S£3

l in
a> CD r— •

03 c c <n T3 jQ u
t. 03 — -C CD i- Srt3

t
c ti r ai i u ai u -mo ai u
O *— O -X 0303 C-*- 03 03 in•^QfliSC^fl£L.01.0iACU 1A E EE O Cl Cl 1 A3 u a*J «3 O

N O A3
- 3: o

c i- •— m
O 03 03 •O

CL C C

03 •— 3
ai > X) <n
Xi o •—

U in 03
O 03 r—
•M O 03

4-» <4- -r-

i- U
03 X >« O'
E C7>r—
•»- 3 *— •
i- O <T5 C
Q. C O O •

03 •«— m
03 E m c
C T3 O C O
U O C 01-r q o p m
4-« at o x c
03 03 03 03
t- in 4J
3 4-3 *o -a x
>» t- C O 03
<— 03 03 O

O 03x a>
4-3 4-3 c
<T3

g
in x! "2
i- 5
Sin 5!
•*“ 4.3 4J
t- u
Q. AO *4-

CL o

OJ in
> 03O r—

m O

03 C-3

in
3 at
c

ip -a
4-> 3
in *—
3 O

o m
4-> c
3 O

>, c c *o
4-3 -a o •*- c
lA O''- 03 03

-X r—
t- Q.-»-
O Q.4-3Sg

t, <n
4-3 4-3 L.
in x «o

03 i- C •

i x aj •

>>4-3 £ 4-»

m *o
*— iA L I 03 I P-

03 03Ein0)CU>i03C-OO03X3 — i-r— 4-3

13 AJ S- i— -r- 03 OOm
a. E *4- CV4- i- <4- Q. 03

-»->» u Uf—
'=0130303 £ O CM 03 03ir-n P c 3 r— CO c c
<— •— O 3 03 C 03<<CM o a < < lD — Cl

5-44

FIGURE

5-6.

MAJOR

BODY

PARTS

SUMMARY

SHEET

(Continued)



MAJOR

BODY

PARJS

SUMMARY

SHEET

CTP

-

MCI

11/22/77

BP

p.4

AUTO

WEIGHT

MEDIA

REF.

COMPONENT

MATERIALS

TOOLING

NOTES

SUPPLIER

MFG,

MODEL

REDUCTION

COST

BOOK

NO,

REFERENCES

00 ^
UJ *

<t CL

JT 4J
o» co
•r- O J O (A P CA+J l/t

O O O 3 •»- <73 O—I +->(_) -O -C E U

•r- CO O r— 1/7

3 i/i TJ C t* O D
CO r— <D O 1/7 t- Osior t- co +j •<--

CO 07 03 -M -t-> T3 •»- C >
r^.(DO-*-Q.CEOaJ
- Kr-XO"3(UUT3 N 3 1. «J

co
a> CO

r— -r- (S)

o a> — >> i

Cr- aocsi
>> O CLr- CO
ai w 3 i-h
GC —' in UJ Lf)

to 07—

*

o o o
^ss
<C —' vO

to
•M U
to <D •

•<- -O a
l/l I— S-

o <n o

-§?

Or- ouo c

</> Osl
r— a»
03 l/> S- l/lCO o >1
O O E O
•r- O —
+-> x: xj »—
a. c <o
O r— to

<V E
1/7 a» t. 3a •*-> <u c
O </7 4-> •«-

O -C E
-C a> 3

C <TJ lO r—
•r- C77 >, 1T3

E <L» O 3
3 r— CO

I U C CM
3 TO CO

<— 3 QJ£H<CDZ*Jin

X <_
a> <u
*— OJ -O

O 3 C
o cr

a/ <o
C i-

O E
<u o

>«in L

co i/»

Stl D i/i

J= •- -*-J

L-> r— L-
TJ 0X1 UJ
a> E cl
i/i T3 a/
3 r- 1/7 4->

3 co C
in O U U
i/7 3 i-

O) T3 <D
O +-> <U *-
O <0 4J *4-

i. r ajt-
Q. +J U TJ

<— </7<TJM-
-0 E >y c o •

E U O''" co
<U 4-> r- J3 C -X
CO CO Q. E O CO
CO >-) E O •»- 03
<C 1/7 OJ U +-> *->

CO
<U cO

0)

CO O)
3 a» in m M)r-
CT U CO E O CL 07 •

•rOl-Dtr-flCll
C i- - i- O'— _£!•»—*—Dam cl m in w o

3 i- i- OO
C 0 0 1/7
•r- >, |

E O 07 O CMDr-O-^OO
<— <— O CD ^< < ID lO L7

>> o o
E o o o
3 r— U1 L
^ ^ co o M

5-45

FIGURE

5-6.

MAJOR

BODY

PARTS

SUMMARY

SHEET

(Continued)



oo ro lO qo

<C Cl- <E Q.

—
O O
LU O

3T OO =3— o

00

t O'-' cD HI o o
f- >»•*- cD I o t- <u o o
Q. rtJ I— cD O O 03 4-» T30
ra i— i— a; i- -c ,— </> cm •>

04-*-»-p- ac otfl <_> • e uo cd
3 E O -r- -r- ZOH O 03 LD - Ci-O i-»- -C u • OO CO •*- O.CM

03 cm r- ai -*-> aj +j • <v r—
5 <— CM VO XO+J-McOf^OOt-r— mt--u ooO «jv> 0=3 3 o H h O -r CM O O OZ'
—I II —JT3 JO E U c/*W >4- E »— C/H

•r- U 0)£
1/1 3T3 U
>» u o a> i

<0 cD O 03
c c c <b
fO O O -O "O
O O 03

TO -O O
03 ~ •— 3
*0 CD -3-0
3 LD CD O O
r— 03 03 O i-
U C 3 CL
C O' CD
•— O'- *- >>

•*- C O —
a>jc .c o »—CV UTJ <13

•*- 03 O
C *— 4-» OU <o <- E
0 •*- »>*-> 5
C_) t- «— CD C

1 01 -Q <Q O
LD -> E <— U
c <Q oj a oj

Oj E <d

3p CD C "OO • to o c
C **“ 03

>* CDT3 r—
-O •*- C >,

CD <T3

03 E •—
*0 ‘O C fl.
3 O CM U
4-* • -r-

l/l 0 *JH c

03

<T3 -P
3 ro 3
c —• o

CD V 03

4J I ajr- _C CDV£ 3 03 O <D tD >>3UCT> •'-03O)<—^03^-OJ'OJZcdC-
</) p c t: 03

£ °£
Q.C CD TO JT •»— 03 CD

§0 flr-p U CP
•*- *— O •*- 3 O 3aop u ui aS J u-a o

£

,

o -o u &. <—
03 C 03 01 0)£ 0) 03":p 03*0__ _ . 03 -O Q. 03

ro 5 OD — •*- r— 03 3 O C 3 03 •*- P> •*- G 03
> X <-> CL. V- OU 03 Q-**“ O Q. X CD CD •»- £3

P 03 • o •
C 4P 3 03 CD
•— 03 >>£1 •

-

C0TJ 0)1- Ct-CP-p C CO c aN03£igO03r-33fl) Q
- Euza joucou - E r

Si,

X u
03

T3 £

«— C
£2

O -*J

.2 5

03 CD
U 4-»

03 —
J

03

I/IOO

U <DC 03 Ej am
1/1 E 03
a: —• .o

O 03

£3

5-46

FIGURE

5
-"6.

MAJOR

BODY

PARTS

SUMMARY

SHEET

(Concluded)



5 . 8 MISCELLANEOUS COMPONENTS
5.8.1

Subject Area

This section includes information on components that are not

specifically designated for another section, e.g., grilles, ra-

diators, window brackets, bearings.

5.8.2 Indexing Method

Since worksheets contain abstracts of articles arranged in a

random sequence, columns have been created for specific information

which is most relevant to new technology and applications: COMPON-

ENT, AUTO MANUFACTURER, TOOLING, MATERIALS, COST, FUEL ECONOMY,

WEIGHT REDUCTION, MEDIA REFERENCE BOOK NUMBER, and REFERENCE (orig-

inal source) . These columns allow the reader to quickly scan for

information which is most relevant to his current needs. For

example, a search for information on bearings indicates that bear-

ings must be redesigned to accommodate front-wheel drive and innova-

tions are sought in materials usage and tooling as well as design

characteristics

.

Worksheets pertaining to miscellaneous components are found in

Appendix B, Figure B-8.

5.8.3 Summarie s

The summary sheet (Figure 5-7) included in this section con-

solidates the information found in the worksheets and presents an

overview of various components. It was derived from the worksheets

by quick referencing under component and incorporates the easy index

system. Additional summary sheets can be prepared by quick referenc

ing under weight reduction, auto manufacturer or other column topics
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5.9 POWER ACCESSORIES

5.9.1 Subject Area

This section includes information on power accessories, e.g.,

rotary air-conditioning compressor, alternator, water pump, dis-

tributor, power steering, power brakes, generator, air pump and

oil pump.

5.9.2 Indexing Method

Since worksheets contain abstracts of articles arranged in a

random sequence, columns have been created for specific information

which is most relevant to power accessory technology and applica-

tions: COMPONENT, MATERIAL, TOOLING, SUPPLIER, AUTO MANUFACTURER,

MODEL, WEIGHT REDUCTION, COST, FUEL ECONOMY, MEDIA REFERENCE BOOK

NUMBER, and REFERENCE (original source) . These columns allow the

reader to quickly scan for articles which are most relevant to his

current needs.

Worksheets pertaining to power accessories are found in Appen-

dix B, Figure B-9.

5.9.3 Summaries

The summary sheet (Figure 5-8) included in this section consol-

idates the information found in the worksheets. It presents an

overview of weight reduction techniques used for various power

accessories. It was derived from the worksheets by quick referenc-

ing under component. Additional summary sheets can be prepared

from the worksheets by quick referencing under other column topics.
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5.10 ROOFS

5.10.1 Subject Area

This section includes information on auto roofs. Due to media

reporting methods, emphasis is placed on special roofs, e.g., re-

movable glass hatch roof, sliding metal sun roofs, glass moonroofs,

flip tops, tinted glass sunroofs.

5.10.2 Indexing Method

Since worksheets contain abstracts of articles arranged in a

random sequence, columns have been created for specific information

which is most relevant to roof technology and applications: ROOF

MANUFACTURER, AUTO MANUFACTURER, MODEL, MATERIALS, COST, WEIGHT RE-

DUCTION, MEDIA REFERENCE BOOK NUMBER, and REFERENCE (original source).

These columns allow the reader to quickly scan for articles which are

most relevant to his current needs. For example, a search for infor-

mation on auto manufacturer activities indicates GM, Ford and

Chrysler each have facilities to install special roofs. The majority

of special roofs, however, are still produced and installed by

independent customizers.

Worksheets pertaining to roofs are found in Appendix B, Figure

B-10.

5.10.3 Summaries

The summary sheet (Figure 5-9) included in this section consol-

idates the information found in the worksheets. It presents an

overview of manufacturing activities for special roofs. It was de-

rived from the worksheets by quick referencing by roof type under

roof notes and incorporates the easy index system. Additional sum-

mary sheets can be prepared by quick referencing under other column

topics

.
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5.11 SEATS

5.11.1 Subject Area

This section includes information on auto seats, e.g., all-

plastic seats, and thin-backed seats.

5.11.2 Indexing Method

Since worksheets contain abstracts of articles arranged in a

random sequence, columns have been created for special information

which is most relevant to seat technology and applications:

SUPPLIER, AUTO MANUFACTURER, TOOLING, MATERIALS, COST, FUEL ECONOMY,

WEIGHT REDUCTION, MEDIA REFERENCE BOOK NUMBER, and REFERENCE (orig-

inal source) . These columns allow the reader to quickly scan for

articles which are most relevant to his current needs. For example,

a search for information on auto manufacturers who are involved with

seat innovations indicates GM is planning to introduce all-plastic

seats for the first time in Chevy Corvettes.

Worksheets pertaining to seats are found in Appendix B,

Figure B-ll.

5.11.3 Summaries

The summary sheet (Figure 5-10) included in this section consol-

idates the information found in the worksheets pertaining to improvements

in automotive seat design. It was derived from the worksheets by

quick referencing under material and incorporates the easy index

system. Additional summary sheets can be prepared by quick referenc-

ing under auto manufacturer or other column topics.
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5.12 SUSPENSION AND STEERING

5.12.1 Subject Area

This section includes information on suspension and steering,

e.g., springs, shock absorbers, MacPherson strut front suspension,

and steering column switch assembly.

5.12.2 Indexing Method

Since worksheets contain abstracts of articles arranged in a

random sequence, columns have been created for specific information

which is most relevant to suspension and steering technology and

applications: SUPPLIER, AUTO MANUFACTURER, MODEL, TOOLING, MATER-

IALS, COST, FUEL ECONOMY, WEIGHT REDUCTION, MEDIA REFERENCE BOOK

NUMBER, and REFERENCE (original source) . These columns allow the

reader to quickly scan for articles which are most relevant to his

current needs. For example, a search for information on manufac-

turers who are involved with suspension innovations indicates

several manufacturers are developing ways to make shock absorbers

or air springs adjust to a wide load-range.

Worksheets pertaining to suspension and steering are found in

Appendix B, Figure B-12.

5.12.3 Summaries

The summary sheet (Figure 5-11) included in this section consol-

idates the information presented in the worksheets. It presents an

overview, by components, of improvements in suspension and steering

technology. It was derived from the worksheets by quick referencing

under component and incorporates the easy index system. Additional

summary sheets can be prepared by quick referencing under supplier or

other column topics.
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5.13 TIRES

5.13.1 Subject Area

This section includes all information on tires, e.g.,

elliptical, compact, light weight, non-flat, radial, all wea-

ther tires. It also includes the unitized pneumatic tire

assembly

.

5.13.2 Indexing Method

Since the worksheets contain abstracts of articles arranged

in a random sequence, columns have been created for specific in-

formation which is most relevant to tire technology and applica-

tions: TIRE DESIGN, AUTO MANUFACTURER, TIRE MANUFACTURER, MATERIALS,

COST, WEIGHT REDUCTION, FUEL ECONOMY, MEDIA REFERENCE BOOK NUMBER,

and REFERENCE (original source) . These columns allow the reader to

quickly scan for articles which are most relevant to his current

needs. For example, a search for information on auto manufacturers

who are involved with tire innovations indicates a lack of data on

Chrysler and AMC. Ford, General Motors and Leyland, however, each

have active programs in this area.

Worksheets pertaining to tires are found in Appendix B, Figure

B- 13

.

5.13.3 Summaries

The summary sheet (Figure 5-12) included in this section con-

solidates the information in the worksheets and presents an over-

view of the various approaches to improvements in tire technology.

It was derived from thw worksheets by quick referencing under tire

design and incorporates the easy index system. Additional summary

sheets can be prepared by quick referencing under tire manufacturer,

or other column topics.

In addition, this section contains TABLE 5-9. SIGNIFICANT

APPLICATIONS OF TIRES IN THE AUTOMOTIVE INDUSTRY, which lists by

auto manufacturer, the types of tires currently used and the

future changes in tire usage which have been announced.
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5.14 WHEELS

5.14.1 Subject Area

This section includes information on vehicle wheels. The

principal method of differentiating types of wheels includes a

description of both the materials and processes used in wheel

production, for example, fabricated aluminum wheels and forged

aluminum wheels.

5.14.2 Indexing Method

Since the worksheets contain abstracts of articles arranged

in a random sequence, columns for specific information most rel-

evant to wheel technology and applications have been created:

MATERIALS, TOOLING PROCESS, WHEEL MANUFACTURER, AUTO MANUFACTURER,

COST, WEIGHT REDUCTION, FUEL ECONOMY, MEDIA REFERENCE BOOK NUMBER,

and REFERENCE (original source) . These columns allow the reader

to quickly scan for information most relevant to his current needs.

Worksheets pertaining to wheels are found in Appendex B,

Figure B-14.

5.14.3 Summaries

The summary sheet (Figure 5-13) included in this section presents

an overview of various approaches to improvements in wheel technology.

It was derived from the worksheets by quick referencing under mat-

erials and tooling process and incorporates the quick reference system.

Additional summary sheets can be prepared by quick referencing under

wheel manufacturer, auto manufacturer or other column topics.

In addition, this section contains TABLE 5-10. SIGNIFICANT

DEVELOPMENTS IN WHEEL USAGE, which lists the historical events and

announced plans for applications of improved wheel technology.

These events are listed by year and manufacturer or supplier.
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6. VEHICLE WEIGHT CHANGE SCHEDULES

6.1 INTRODUCTION

This section culminates the effort under this contract to

project the weights of passenger vehicles through 1985 by market

class using weights reported in the media. Included in this sec-

tion are the Vehicle Weight Change Schedules as reported in the

media for each domestic manufacturer plus all the supporting doc-

umentation regarding weight savings expected through exponent

modification. The tables presented here allow a user to obtain

more detailed information about component weight savings (achieved

and expected) than can be displayed on a single chart. They also

provide the means for tracing information back to the original

media reference sources, which includes articles published through

April 30, 1978.

The three major subsections are described below:

6.2 VEHICLE WEIGHT CHANGE SCHEDULES AS REPORTED IN THE MEDIA

Figures 6-1 through 6-4 indicate that little information has

been reported regarding vehicle weight after the 1979 model year.

Weights which have been reported usually apply to specific models

which were redesigned for a specific model year. In order to fill

in the numerous "holes," additional analysis is required, which

entails a study of other factors affecting vehicle weight (in

addition to component alterations), and the manufacturer's partic-

ular strategy to be employed.

6.3 ANNOUNCED COMPONENT CHANGES

Announced Component Changes, contains TABLES 6-1 through 6-4,

one for each manufacturer, entitled "Announced Component Changes

Corresponding with the Savings". These tables are arranged by

market class and list by year the component altered, the model(s),

and the weight savings (or gain) realized.
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These tables were constructed using information gathered

in subsection 6-4 and Appendix C. Emphasis was placed on

enumerating weight changes of components as reported in the

media; media references cited can be found in these other sec-

tions. Again, however, the information sought was not always

explicitly reported in the media. Most of the component changes

reported involved models which were redesigned in the 1977 and

1978 model years or expect to be redesigned in the 1979 model

year; decisions regarding component changes to vehicles in

model year 1980 and beyond have not yet been completely formu-

lated. In some cases, the media reports expected component changes

but does not report corresponding weight changes; where possible,

weights have been estimated based on the weight change announced

for other models of that manufacturer or another manufacturer.

Even though, there were still numerous "holes" in the data.

The major value in collecting data and analyzing component

changes lies in the fact that technological changes applied by

one manufacturer on one model can be expanded in use for other

models and eventually to all manufacturers. Also, although cer-

tain components may not reduce weights dramatically if applied

individually, major reductions can be achieved in the aggregate.

6.4 COMPONENT WEIGHT CHANGES AS REPORTED IN THE MEDIA

Component weight changes as reported in the media, Figures

6-5 through 6-18, is organized by components. Emphasis is placed

upon identifying weight savings associated with specific material

and design changes as reported in the media. Columns have been

created to highlight the component, auto maker, model year, model,

material (whether new or conventional) the weights of the old

and new components and the difference between them, the media ref-

erence volume in which the autos can be found and the original

reference source.

This section was generated using information extracted in

Appendices A and B of this volume and updated to express the new

information reported between November, 1977 and May, 1978.
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Appendix C, Component Inventory by Model
,
contains two types

of matrices for each manufacturer's market class. One relates

specific components to particular models and highlights the model

year in which the component change would occur. The other cross-

references the original media reference with numerous components.

By searching the component list, a user can find all the articles

which refer to the use of that component in at least one model in

that market class.
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TABLE 6-2. GM ANNOUNCED COMPONENT CHANGES

WITH CORRESPONDING WEIGHT SAVINGS

Luxury
Standard

Body
- Type Component Model

Wt. Savinqs
(lbs.)

1966 E Front Wheel Drive Toronado 50*

1967 E Front Wheel Drive Eldorado 50*

1977 C A1 Hood Cadillac® 50'

E Mew FWD Chain Toranado 2.0

C Frame Cad i 1 lac 109**

C Body Cadil lac 339-396**

C Front sheet metal Cadi 1 lac 65**

C Bumpers Cadi 11 a c 69**

C Engi ne-smal ler

Size offered Cadillac 93**

1973 c One Piece FRP

Steering Column
Cadi 1 1 ac
Electra
Olds 98

0.6
£ -

E One Piece FRP

Steering Column
Eldorado
Toronado
Riviera

Olds 98^
Toronado

^

0.6
®

c
r

Automatic Level

Control

c Plastic Fender
Liners

Cadi 1 1 ac ® 10/car

c .Nodular Iron Cadillac^

Riviera ®
2

B Hypoid Gears 2

E MISAR Engine
Control

Toronado

C Diesel Engine
(350 V-8 gas)

Olds 98

/Os

+111-130

- E Chrome Plated
HSS Face Bars

( <1 /

Eldorado

E HSS Steering Sys.
Reinforcements

Eldorado

1979 E Front Wheel Drive Ri viera 50*

E A1 Reinforcement
Bars

Eldorado

r

Cadillatzd-
Electra^
Olds 98

Elaorado/5,
Toronado^f'
Riviera^

10*

C/E Tamperproof
Carburetor

not

significant

C/E Diesel Engine
(350 V-8 gas)

Cadillac®
Toronado

+111-130

E HSLA Steel Wheels Eldorado^
Toronado^f
Ri viera ^

12.5 lbs. /car *

(10
:

I per wheel

)

* height estimates based on similar cnanges or, otner mooels or by ocr.er manufacturers

.

**weights taken from prior CTP contract DOT/TSC -1305.
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TABLE 6-2. GM ANNOUNCED COMPONENT CHANGES

WITH CORRESPONDING WEIGHT SAVINGS (Continued)

Luxury Dody
Standard Type Component Model Wt. Savings (lbs.)

1980 C/E Phase II Catalyst All®

C New Sheet Metal Cadillac
Electra
Olds 98

C HSLA Steel Wheels Cadillac® 12.5 lbs. /car *

1981 C/E Phase II Catalyst Cadi 1 lac ®
Olds
Buick

1983 C Front Wheel Drive Cadillac® 50*
Olds 98
Electra

Standard

1977 B A1 Outer Hoods Olds 88 28*

B Reduced Tire Tread B-O-P Chevrolet 2 - 2*s

B Chrome-Sputtered Chevrolet Caprice
Plastic Grilles

B HSLA Steel Frame B-O-P Chevrolet 60-90

3 Turbohydramatic trans- Pontiac 58 lbs. **

mission
B Bumper: HSLA steel

w/Al

.

Caprice 120**

B "Pulse Air" Chevrolet 15**

B Body reduced Caprice 200**

LeSabre 181**

B Lighter suspension
and brakes

Chevrolet 100**

Front sheet metal LeSabre 27**

B A1 intake manifold Chevrolet (T (4 25.5**

B Single level intake
manifold

Pontiac 19**

B Engine: less mass 8/260 59**

8/350 52**

8/301 20**

1977*i 3 Nodular Cast Iron
Hypoid Gears

Pontiac 2/set

1978 B Diesel Engine
(replaces 8/350 gas)

Olds 88 +111-130

B FRP Steering Column B-O-P Chevrolet 0.6

B Turbocharge V-6
Assembly

Buick® +17.5*

B Fiberglass Belted
Radials

B-O-P Chevrolet 1

B Automatic Level

Control (rear shock)

Olds 88®'

B Nodular Cast Iron Chevy ® 2

Hypoid Gears Olds
Buick

B A1 Intake Manifold 31

* Weight estimates based on similar changes on other models or by other manufacturers.

** Weights taken from prior CTP contract D0T/TSC-1305.
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TABLE 6-2. GM ANNOUNCED COMPONENT CHANGES

WITH CORRESPONDING WEIGHT SAVINGS (Continued)

Body Wt. Savinqs

Standard Type Component Model {Lbs. )

'

1979 B Tamperproof B-O-P Chevrolet Not

Carburetor Significant

1980 B New Sheet Metal B-O-P Chevrolet

B Phase II Catalyst B-O-P Chevrolet

1981 B Phase II Catalyst B-O-P Chevrolet

1983 B Front Wheel Drive B-O-P Chevrolet
*

50

Intermediate
Body
Type Component Model

Wt. Savings
(Lbs 75

1978 Asp SMC Front-End Monte Carlo
Reinforcement -

A/Asp A1 Hoods Cutlass v4''’ k, ,t.

Grand Drix ~

Regal v
(cz

28

50

A/Asp A1 Master Brake
Cylinder

B-O-P Chevrolet 6.5

A/Asp FRP Steering Column B-O-P Chevrolet 0.6

K Seville

Asp Turbocharge V-6

{turbocharge
Regal +17.5*

components)

A/Asp A1 Brakedrum B-O-P Chevrolet 11.46

A/Asp Chrome Plated HSLA Century j- 36.5/car

Steel with A1 Cutlass ^
A! bar = 10 lbs

Reinforcements Ma 1 i bu

Regal

Grand Prix

A/Asp RIM Fascias LeMans
Monte Carlo Bumper 100 lbs.

less than '77

A/Asp Plastic Fender Liners Chevy, Olds, Buick 10/car

A/Asp A1 Intake Manifold All except Grand
Prix

25 - 31*

Asp A1 Deck Lids Monte Carlo®'
1

Regal
46

A/Asp A1 Wheels Pontiac*®
*

45

A/Asp Compact Spare Tire B-O-P Chevrolet 11-14 /car
13-22(w/wheel

)

A/Asp Reduced Wheel Size B-O-P Chevrolet 11-14 /car
27 (w/tire)

A/Asp Plastic Fender Skirts Chevrolet 8.6

A/Asp Fixed Rear Window
No Window Regulator

B-O-P Chevrolet 36.6/door

A Fiberglass Belted Malibu 1 lb. less*
Radials

Cutlass

than steel

A Sun Roof + 50

A Automatic Level
Control

Cutlass *®

* Weight estimates based on similar changes on other models or by other manufacturers.

** Weights taken from prior CTP contract 00T/TSC-1305.
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TABLE 6-2. GM ANNOUNCED COMPONENT CHANGES

WITH CORRESPONDING WEIGHT SAVINGS (Continued)

Body Wt. Savinqs
Intermediate Type Component Model (Lbs.)

1973

A/Asp Radial 4-cyl.
A/C Compressor

Pontiac

A/Asp A1 Radiator Support Pontiac 10*

A/Asp Thinner Glass 8-0-P Chevrolet 15/car

A/Asp SMC Front-End
Header Panels

Chevrolet 7-12

A/Asp Redesigned Disk Brake B-O-P Chevrolet 2.2

A Stamped HSLA Steel
Door Beams

B-O-P Chevrolet

A/Asp HSLA Steel Frame B-O-P Chevrolet 70

1978 K Tripmaster Seville

K Electronic Spark
Selection

Seville

1978*5 K Diesel Engine
(replaces 350 V-8 gas)

Seville +111 - 130

1979 A/Asp Tamperproof B-O-P Chevrolet Not
Carburetor Significant

A/Asp Dual Jet Carburetor B-O-P Chevrolet Not
Significant

A/Asp Diesel Engine

(replaces 260 V-8 gas)

Olds Cutlass® +100*

1980 A/Asp Phase II Catalyst B-O-P Chevrolet
K Seville

K Front Wheel Drive Sevi He 50*

1981 A/Asp Phase II Catalyst B-O-P Chevrolet
K Seville

Compact

1978 X/F A1 Intake Manifold Skylark 12

Omega
Ventura
Nova
Camaro
Firebird

F RIM Bumper® Camaro
*

85

Firebird

X Glass FRP Header
Panels

Skylark
7*

1979 X/F Tamperproof All Not

Carburetor Significant

X/F Dual Jets All Not

Carburetor Significant

1980 X Front Wheel Drive All
*

50

X/F Phase II Catalyst All®
Skylark®X HSLA Steel Wheels 39*

Omega
Ventura
Nova

* Weight estimates based on similar changes on other models or by other manufacturers

** Weights taken from prior CTP contract D0T/TSC-1305,
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TABLE 6-2. GM ANNOUNCED COMPONENT CHANGES

WITH CORRESPONDING WEIGHT SAVINGS (Continued)

Subcompact

Body
Type Component Model

Wt. Savinas
" (Lbs.)-

X A1 Cowl Vent Panels Skylark®
Omega
Ventura
Nova

7*

1981 X/F Phase II Catalyst All t

Subcompact
Body
Type Component Model

Wt. Savings
(Lbs.)

^

1977 V A1 Transmission Case Corvette 70

1978 Y All Plastic Front
Seat

Corvett^ 24/car

Y Plastic Fuel Tank
w/Steel Liner

Corvette 6

Y A1 Wheels Corvette 40

1978*5 Y Fiber Reinforced
Plastic Removable
Roof Panels

T
Corvette v- ’

1979 Y All Plastic Front
Seat

Corvette^ 24/car

Y Tamperproof
Carburetor

Corvette Not
Significant

1980 Y Phase II Catalyst Corvette v-

Y Phase II Catalyst Corvette^

Y Plastic Body Panels
via Inmold Coating

Corvette over 90

1980-1982 Y Plastic Hood Corvette 10

1973 Hsp A1 Intake Manifold Starfi re

Monza
Sunbird

12

Hsp A1 Wheels Monza
Sunbird

40*

Hsp

Hsp

RIM Fascias

Phase II Catalyst

Starfire
Skyhawk
Monza

Starfire®
Monza 0—.
Sunbird©

70

1979 Hsp Tamperproof
Carburetor

Starfire
Monza
Skyhawk
Sunbird

Not

Significant

1980 Hsp Phase II Catalyst Skyhawk

1981 Hsp Phase II Catalyst Starfi re

Monza
Skyhawk
Sunbird

Mini
Body
‘Type Component Model

Wt. Savinas
(i.bs.r

1978*5 T Automatic Seat Belt Chevette Add 10 (2 pt
(Add 6-7 (3 pt. sys .

tj

* Weight estimates based on similar changes on other models or by other manufacturers.
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TABLE 6-2. GM ANNOUNCED COMPONENT CHANGES

WITH CORRESPONDING WEIGHT SAVINGS (Concluded)

Mini

Body
Type Component Model Wt. Savinqs (lbs.)

1979 - T A1 Intake Manifolds Chevette 12* (over Cast Fe)

T Chrome Sputtered
Plastic Grilles

Chevette

T Tamperproof
Carburetor

Chevette Not
Signi ficant

T Dual Jet Carburetor Chevette Not
Significant

1979-1980 T All Plastic Front
Seat

Chevette 24*/car

1980 T Phase II Catalyst Chevette

1981 T Phase II Catalyst Chevette

* Weight estimates based on similar changes on other models or by other manufacturers.
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TABLE 6-3. FORD ANNOUNCED COMPONENT CHANGES

WITH CORRESPONDING WEIGHT SAVINGS

Model /body Wt. savinqs

Luxury-Standard

1978 Mild steel facebar, A1 reinforce-

ment

Lt. wt. power steering pump 5

A1 wheels 50*

Standard

1978 Lt. wt. power steering pump

Aerodynamic drag devices:

LTD, Marquis 5

Front bumper air spoilers LTD, Marquis

Rear floor pan air deflector LTD

Bumper to fender shields LTD

Underbody rear deflector Marquis

1979 A1 intake manifold LTD, Marquis 20*

HSS face bar w/Al bumper
reinforcement

LTD, Marquis %

Chrome Plated A1 bumpers LTD, Marquis O
(Tory

Thinner glass LTD, Marquis

HSS suspension LTD, Marquis

HSS reinforcements LTD, Marquis (D

HS mounting brackets LTD, Marquis

Cast Mg housing w/tilt-type
steering columns

LTD, Marquis

A1 engine rear cover plates LTD, Marquis 1-2

A1 water pump LTD, Marquis (4

HSS frames LTD, Marquis

Redesigned rear axle LTD, Marquis 9-28

EEC II LTD, Marquis &
Intermediates

1977 Plastic window brackets Cougar
Torino/LTD

CM
5

19775s Aluminum hood Versailles CM 33 lbs.

1978 A1 wheels Versailles CD

Aerodynamic drag devices:

Front bumper air spoilers Cougar/LTD II

Deck lid spoilers

Bumper to fender shields

Cougar

Light wt. power steering pump All models 5 lbs.

EEC-I Versailles

T-roof T'bird (I) 0 +50

1980 Plastic radiator supports

Front wheel spindle T' bird

Cougar

Weight estimates based on similar changes made by other auto manufactuers.
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TABLE 6-3. FORD ANNOUNCED COMPONENT CHANGES
WITH CORRESPONDING WEIGHT SAVINGS (Continued)

Model /body Wt. savinqs (lbs,

Compacts

1978 A1 wheels Granada/
Monarch

A1 reinforcements Granada/
Monarch

A1 Intake manifold (8/302) Granada/
Monarch

30

Aerodynamic drag devices:

Front bumper air spoiler Granada/
Monarch

Partially closed grille Granada/
Monarch

Bumper to fender shields Granada/
Monarch

Deck lid spoilers Granada/
Monarch

A1 bumpers Fairmont/
Zephyr 56

Granada/
Monarch 80

HSLA steel bumper reinforcement

Compact spare tire

Radial tires (steel)

Pairmont/

Zephyr
Fairmont/
Zephyr
Fairmont/

5-7 lbs.*

Zephyr negl igible
HSLA steel door beams Fairmont/

Zephyr
HSLA steel frame Fairmont/

Zephyr 3.5
A1 steering gearhousing Fairmont/

Zephyr 5

Lt. wt. power steering pump Fairmont/
Zephyr 5

Plastic Instrument panel Fairmont/
Zephyr 6.5*

Plastic headlight housing Fairmont/
Zephyr

Plastic hood cowl Fairmont/

Plastic grille
Zephyr
Fairmont/
Zephyr
Fairmont/
Zephyr
Fairmont/
Zephyr
Fairmont/
Zephyr

Thinner glass

Plastic windshield wiper

A1 master brake cylinder

Subcompacts

1974 A1 intake manifold

1977 A1 bumpers Pinto/
Bobcat 67

1977H T-roof Mustang +50

1978 Plastic fuel tank Mustang

A1 face bar bumper Pinto/
Bobcat

Urethane face bar Mustang

HSLA reinforcement Mustang

3-way catalyst Pinto£ ®
* Weight estimates based on similar changes made by other auto manufacturers
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TABLE 6-3. FORD ANNOUNCED COMPONENT CHANGES
WITH CORRESPONDING WEIGHT SAVINGS (Concluded)

Model /body Wt. savings (lbs.)

Subcompacts

1978 A1 wheels Pinto/
Bobcat

Lt. wt. power steering pump All

models
5

Electronically controlled
carburetor

Pinto/ @
Bobcat

1979 Elliptical tires Mustang/
Capri

negligible

RIM facia

Plastic front & rear ends Mustang 200

1980 2.3 < engine Pinto/
Bobcat

1981 A1 transmission case Bobcat 20*

A1 water pump Bobcat 8

Turbocharge 4-cyl. 1.6 Pinto

Mini

1978 Thinner glass Fiesta

* Weight estimates based on similar changes made by other auto manufacturers.
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TABLE 6-4. CHRYSLER ANNOUNCED COMPONENT CHANGES

WITH CORRESPONDING WEIGHT SAVINGS

Luxury Standard

79 Body/Model Wt. savinqs (lbs.)

A1 wheels R-body (?* 50

Chrome plated

A1 bumpers R-body (T) 55

Plastic front end panels R-body 10*

A1 intake manifold: 8/318 R-body 20-30

3., ,M cylinder block 8/318 R-body I", 50

81 Thin wall cast fe 6/225
engi ne

Thin wall cast Fe 8/318
105

engine 70-120

Standard

81 Thin wall cast Fe 6/225
engine
Thin wall cast Fe 8/318

105

engine 70-120

Intermediates

77 1-piece HSLA steel bumper B-body 23

78 T-roof Cordoba (T, +50 lbs.

Sheet metal Q 3 lbs.

81 Thin wall block cast Fe B&M-bodies 105

225 CID-6

Compact

77 Series IV light weight brake Val iant 5.11

78 HSLA steel face bar Volare/Aspen 34

Diplomat 21

A1 intake manifold Diplomat (3) 12

A1 master brake cylinder 4 (piston)

Compact spare Diplomat <2) 3-4*

A1 wheels Diplomat 45*

Sheet metal Diplomat 6. 5-9.

7

Air conditioning CD 10.2

Subcompact

78 FWD Omni/Horizon (£) 50.0 lb.*

Soft front end Omni/Horizon

A1 bumpers Omni/Horizon 67.0*

A1 master brake cylinder Omni /Horizon <2) 5.0*

A1 intake manifold Omni/Horizon 12.0*

Steel unit frame Cmni/Horizon ^
HSS suspension Omni /Horizon

A1 cylinder heads Omni/Horizon (2!

A1 transmission housing Omni/Horizon (2)

HSS hood Omni/Horizon 3.7

•Weight estimates based on similar changes made by other auto makers.
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TABLE 6-4. CHRYSLER ANNOUNCED COMPONENT CHANGES

WITH CORRESPONDING WEIGHT SAVINGS (Concluded)

Subcompact cont.

78 HSS windshield wipers

HSS brake pedals

HSS gearshift mounting
reinforcements

HSS fuel tank supports

Aspirator replacing air pump

High pressure radial tire

79 A1 wheels

Body/Model

Omni/Horizon 72)

Omni/Horizon 0
Omni /Horizon 0

Omni/Horizon 0
Omni/Horizon 0
Omni/Horizon 0
All subcompacts

Wt. Savings (lbs.)

15*

negligible

40*

* Weight estimates based on similar changes made by other auto makers.
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TABLE 6-5. AMC ANNOUNCED COMPONENT CHANGES
WITH CORRESPONDING WEIGHT SAVINGS

Component Models Wt. Savings

Compact

1977 Bumpers - mild steel

Aluminum transmission case

All

Gremlin-^

Hornet, Pacer

(baseline)

20 lbs.

HSLA steel, sill area Hornet, Gremlin 3.44

Body lost 3" Gremlin 85.0

Emission controls added Gremlin +54.0

4-cylinder engine Gremlin 245 lb.

1978 Aluminum wheels Pacer 50 lbs.*

HSLA steel face bars

2 . ( engine

Pacer

Hornet/Concord^

30 lbs.

CYCOLAC Z-48 instrument panel Concord 5 lbs. *

Subcompact

1979 121 CID Audi 4-cylinder Javelin

4-speed gear box
r

Javelin-' 50 lbs. *

* Weight estimates based on similar changes made by other auto makers.
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ô
r

Q

CO

o
CO

z< UAU

1/78

D.

53

WAR

9/16/77

.

305
CT
CO
CO

a

r-.

'v,

O'

£

C£.

<
3

P“
p"

c

r>
r>

">

r>

s
WAR

9/26/77

p.

306 o
C\J

Cl

\o
o

j

z<

a

r-~

C\J

LO

Z
SL

SI

<o

in

<T>

AN

11/1/76

1

1

1

i

1

l

i

i

I

i

i

i

l

C- 49/ C- 50

FIGURE

C-

35

.

AMC

SUBCOMPACT

AND

MINI

COMPONENT

CROSS-REFERENCE

MATRIX



i

\


