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ABSTRACT

FMVSS 122 MOTORCYCLE BRAKE SYSTEMS

Under Contract D 0T-HS--8-0201 5 the Contractor

conducted a program to determine if implementation

consumer cost and weight variance resulted from the

establishment of the standard in January 1974. Five

models of motorcycle brake systems were examined. The

same components existed for both the implementation year

and the year prior to implementation. A further check

indicated that the standard was being met for several

years prior to the implementation date. The Honda

Model 3 50 changed to a Model 360. The change in components

were believed by the Contractor to be due to design re-

quirements rather than the standard.

It was concluded that the cost of implementation of

the standard in January 1974 was zero. A summary of

cost data was presented for each model studied.
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PREFACE
I

The Contractor, the De Lorean Motor Company, in

the presentation of the Final Report on the Cost Evaluation

for Nine Federal Motor Vehicle Standards has divided this

report into six major categories. Each volume contains

the complete study related to the designated standard or

standards. The Contractor acknowledges the contribution

of its staff, the automotive manufacturing community and

the automotive dealers. Special acknowledgement is made

to the Contract Technical Manager, Mr. Robert Lemmer of

the National Highway Traffic Safety Administration, Depart-

ment of Transportation, for his contributions and timely

reviews throughout the program.

The cost estimating techniques employed in the study

are based on automotive industry practice and have been

previously used on other programs by the Contractor. The

following listing includes recent and current programs

using essentially the same estimating procedures and tech-

niques as those employed in this study:

• Contract NHTS A-DOT-HS- 7-01 7 70

Development of a Motor Vehicle Materials Historical,

High-Volume Industrial Processing Rates Cost Data

Bank - Ford F-100 Truck

FMVSS 201 Study of passenger car requirements as

applied to light trucks and vans.

FMVSS 203 and 204 Study of passenger car require-

ments as applied to light trucks and vans.
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• Contract NHTSA-DOT-HS- 8-0 1 7 6

7

Cost Evaluation of Four Federal Motor Vehicle

Safety Standards

Cost Review of Pedestrian Safety Modifications

• Contract NHTSA-D0T-HS-9-022 58

Cost Evaluation of Three Federal Motor Vehicle

Safety Standards

• Renault USA, INC.

Consumer Cost Estimate of Subcompact Vehicles

• De Lorean Motor Company
Manufacturing Cost Studies of Components of

Lightweight Vehicles.

• Contract N HTSA-DOT-HS- 9 -02 1 1

2

Preliminary incremental cost estimate for the

implementation of the extension of FMVSS 105 to

light trucks, vans and MVTs

.

Study the cost and weight change for passenger car

pedestrian initial impact protection implementation.

Product feasibility, consumer cost and implementation

schedule analysis for implementing brake inspect-

ability requirements.

Cost data developed on this program for automotive

standards are based on 1979 Model Year Economics and 1978

ma c ro- ana ly s i s of automotive and component manufacturers.
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For standards related to other than automotive manu-

facturers, the data is based on 1979 year economics and

ma c ro- ana ly s i s factors applicable to the manufacturers.

Dealer discount on related automotive products was

established at 16. 977, for the industry. A dealer dis-

count of 257o was applied to the motorcycle related pro-

ducts. The child seats dealer discounts varied from

407o to 507,. Distributor cost where applicable is re-

flected in the dealer wholesale cost.

In reviewing this report, the reader is cautioned

that the application of an average cost per pound factor

that can be developed from the data presented could re-

sult in serious cost errors. Cost data can only effec-

tively be developed by using manufacturing processing

personnel applying automotive cost estimating technology.

For any cost factor to be effective the designs, size,

construction, and manufacturing techniques must be nearly

the same. In this report a considerable variation can

be noted in the cost and weight of what appears to be

similar components. Only a detailed review of these

components would explain the variation.
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COST EVALUATION OF NINE FEDERAL MOTOR VEHICLE STANDARDS

VOLUME III FMVSS 122 MOTORCYCLE BRAKE SYSTEMS

INTRODUCTION

Under Contract DOT- HS - 8-0 20 1 5 ,
the Contractor con-

ducted a program that developed the consumer cost of

selected motorcycle brake systems and determined that

the brake systems employed by the selected manufacturers

were not altered by FMVSS 122 when it became effective
in January 1974.

An Integrated Cost Sampling Plan was developed,

approved by the Contract Technical Manager, and followed

to obtain if any, changes in cost and weight of the brake

system due to implementation of the standard.

Specimen vehicles were selected that represented

high volume, a variety of engine sizes, and major manu-

facturers. Components and assemblies required of each

brake system were purchased. Automotive industry type

teardown and manufacturing cost estimating techniques

were applied to develop cost and weight data for the

implementation analysis.

Appendix A of this report represents a summary of

cost elements and weight of components involved in the

study. In Figure 1 and 1A elements of component cost

are shown. The boxes with the solid lines contain data

derived from the cost and weight processing of components

of the systems studied. Those with dotted boxes are

cost elements considered in the estimating processing
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and the summarized results are contained in the costs

in Append i x A

.

In this study, the consumer cost is the summation

of the variable cost, corporation other cost and profit

and dealer markup. The variable cost is considered as

those costs that vary with the volume of production and

consist of the cost of direct material
,

direct labor

and variable burden. The Other Cost and Profit consist

of those items identified in Figure 1 and 1A and are:

Indirect Material

Indirect Labor

F ixed Burden

Tooling Cost

Engineering and Warranty Cost

Selling and Administration Cost

Other Corporate Costs

Corporation Profits

Distributor Cost

The Dealer Markup consists of the dealer expense and

profit .

The costs included in Appendix A are variable cost,

dealer wholesale, dealer mark-up, and consumer cost.

The variable costs of production of components are

those incremental costs associated with that component.
The major categorical contributors to variable costs are

direct labor, direct materials, and variable burden.
Other minor contributors to variable cost such as setup

costs, where applicable, are included in the variable
burden rate.

- 2 -
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Direct labor costs are determined as an average

rate depending on the worker classification required to

perform the tasks identified in the process study (e.g.,

punch press operator, drill press operator, machinist).

Average labor rates are determined from Union records,

Department of Labor statistics, or a combination thereof.

Labor fringe benefits and standard allowance for less than

100 percent labor efficiency are included in the average

labor rate.

For each component, the process analysis identified

the operation, type of equipment, pieces per hour, number

of men, and number of machines. This data when extended

by information from the data bank and all component

operations summarized will produce the total direct labor

cost per component.

Direct material costs are those costs associated with
the purchase of all material required in the production

process. Accordingly, direct material costs include the

cost of not only the material in the finished component,

but also that of the material scrapped minus salvage

price, due to material removal or incorrectly worked

components that cannot be salvaged.

Variable burden costs are estimated charges that

attempt to account for all other expenses due to the

production process and that vary directly with the pro-

duction volume and that contribute to the cost of sales.

Examples of sources of such expenses include, but are

not limited to, perishable tools (e.g.., drill bits, spot

welding tips), fuel and power requirements and direct

supervision and clerical. The total of all expenses that

5 -



vary with the production quantity is estimated, based on

a production planning volume. The sum of these expenses

is then apportioned to each component on some logical

scheme. The amount of apportionment is known as a

variable burden rate.

Several methods of applying variable burden have been

popularly accepted in the past as well as during current

times. Total costs that are apportioned on the number of

pieces produced, or material usage, misrepresent true

costs whenever parts of different sizes or complexities

are produced. Costs apportioned on direct labor mis-

represent true costs in a highly automated production

process.

This study utilizes a burden rate applied on occupancy

time in a given machine, or station, performing a task

during the production process. Burden rates are calculated

on basis of a combination of machine or station complexity,

cycle time, area occupied, and other considerations that

more realistically reflect the true rate of apportionment

of total variable expenses.

The cost development process and teardown procedure

requires that each component be weighed, tagged with
identification data, and analyzed for general type of

material and manufacturing method utilized. Experienced
personnel qualified by many years of production pro-

cessing were employed to develop the basic data. The
processing method, specific manufacturing operation,
type of equipment, pieces per hour, number of men, number

of machines, general type of material, rough weight of

- 6 -



material and tooling costs were all elements of data

furnished by the process engineer. A finite estimating

and processing technique utilizes this basic data plus

model year economics and volumes contained in a data bank

to extend the data into consumer cost.

The data bank contained approximately six hundred

operation rates and over sixty materials utilized in

the automotive type industry and covers twelve model

year economics. In this study, the terms "Model Year

Economics" and "Model Year Production Volumes" are

utilized. The term model year directly related to a

designated year of a vehicle design. Normally in the

United States, the model year starts in retail sales

approximately in September. The volume is related to

the number of vehicles produced of a specific design

year vehicle. The term economics relates to the average

cost elements involved in the production of a specific

car year. The model production years normally are not

related to the calendar year or a corporation fiscal year.

For this study, the Contract Technical Manager designated
the Model Year Economics to be 1979.

The Dealer Wholesale Cost for this study was

developed by use of the Ma cr o - An a ly s i s Method. A

factor expressing the relationship of the variable cost

to the Dealer Wholesale Cost was obtained from studying

financial data related to the specific industry or

manufacturer of the product. The macro-analysis study

utilized data obtained from public files, annual finan-

cial reports, the 10K Report filed annually by the United

States manufacturers and previous cost studies of similar

- 7 -



products. The variable cost multiplied by the factor

will produce the dealer wholesale cost.

Although other methods can be used to derive a

dealer wholesale cost, it is believed by the Contractor

that the variable cost macro-analysis factor method pro-

duces an acceptable average dealer wholesale cost. The

ma c ro-ana ly s i s factor includes:

A. Indirect labor - these costs are determined by

apportioning the total estimated wages for in-

direct labor over the planned production volume.

Indirect labor is comprised of, but not limited
to, supervision and management, clerical, jani-

torial, plant security, etc. The total labor

cost is not affected by variations in the pro-

duc t i on rate.

B. Indirect materials - these costs are determined
by apportioning the total estimated costs for

all material necessary for the proper functioning

of the manufacturing plant and not related to

the finished product over the planned production

volume. Indirect materials are comprised of,

but not limited to, stationery and office supplies,

janitorial supplies, maintenance supplies, first

aid and medical supplies, etc.

C. Fixed Burden - is determined by apportioning the

remaining estimated expenses related to the

operation of a manufacturing plant over the

planned production volume. All such expenses

- 8 -



are conveniently accumulated categorically

as burden. Such expenses are comprised of,

but not limited to, property taxes, insurance

cost, depreciation charges on buildings and

capital equipment, etc.

D. Tooling Cost - is determined by apportioning

the total expense by special tooling to

manufacture a component over the entire life

production volume of that component. This

cost factor could vary as the component or

sub-component could have several years appli-

cation beyond the study period of a program.

Further, the component or sub- c omp onent could

be extended over several product lines. Thus

the years of amortization and production

volumes could have a definite bearing on the

tooling cost of the component. With this

knowledge, the process engineer would be re-

quired to use judgment in the application of

the amortization and volume factor.

E. Other Cost and Profit - includes items of

engineering cost, warranty costs, selling and

administrative costs, corporate burden and

taxes (excluding factory burden and taxes),

corporate depreciation and maintenance (ex-

cluding factory depreciation and maintenance),

and other corporate costs and profit.

The dealer wholesale cost could be derived by

the method of applying individual detailed cost factors

- 9 -



stated above to the variable cost. This would produce

a very accurate dealer wholsale cost. However, the data

to accomplish this would not be available publicly or

could it be expected that such confidential data would

be made available for study groups.

Dealer Markup is the summation of all costs incurred

in the operation of a dealership (salaries, taxes, de-

preciation, advertising, maintenance, etc.) and the

dealer's profit. The Contractor was cognizant of a po-

tential problem in attempting to arrive at an equitable

dealer markup to apply in the cost calculations. The

United States dealer is an independent business man over

whom the manufacturer can exercise only limited controls.

Although manufacturers have suggested retail prices, the

dealer is actually free to bargain with each customer to

establish the selling price for a vehicle. For this

study it is assumed that the dealer's markup is based

upon the full suggested price and is reflected in the

consumer cost of the system or components studied.

Appendix B contains photographs for each system

studied. These photographs provide a quick overview

of the various systems.

- 10 -



INTEGRATED COST SAMPLING PLAN

The Contractor developed an Integrated Cost Sampling

Plan that provided for the selection of specimens that

were high volume models for major motorcycle manufacturers

with engine sizes varying from 175cc to 1200cc. Table

1 indicates the manufacturer and model selected.

TABLE 1

FMVSS MOTORCYCLE BRAKE SYSTEM

MAKES AND MODELS OF MOTORCYCLES FOR WHICH BRAKE SYSTEMS WERE PURCHASED
AND STUDIED

MANUFACTURER ENGINE SIZE
1973 MODEL 1974 MODEL

HONDA 350cc 360cc

KAWASAKI 175cc 175cc

KAWASAKI 500cc 500cc

YAMAHA 350cc 350cc

HARLEY-DAVIDSON 1200cc 1200cc

The selection of specimen models was from major

motorcycle manufacturers. Table 2 indicates the manu-

facturers' market share of the industry based on 1978

vehicle registrations.
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TABLE 2

MANUFACTURERS ' MARKET SHARE OF THE INDUSTRY
BASED ON 1978 VEHICLE REGISTRATION*

MANUFACTURER Yo OF INDUSTRY

HONDA 35.6

YAMAHA 26.6

KAWASAKI 15.3

HARLEY-DAVIDSON 6 .

4

BALANCE OF MANUFACTURERS 16.7

* This includes new 1977 and 1978 models registered in 1978 through
November. Data in Table 2 compiled by R.L. Polk & Co.

The plan required the procurement of brake com-

ponents in the specimen models for both 1973 and 1 974.

The consumer cost and weight differential
,

if any, between

the two systems would be considered attributable to the

implementation of the standard.

-12



COST EVALUATION

The FMVSS 122 was essentially based on SAE re-

commendations for motorcycle brake performance. Since

the SAE recommendation dates back to 1971, most motor-

cycle manufacturers had altered their brake systems

before FMVSS 122 became effective in January 1974. All

specimen vehicles except the Honda 350 indicated that

both the 1973 and 1974 models had the same brake com-

ponents. Research of system components for several years

prior to 1974 also indicated the same components were

used. In 19 74, a Honda 3 60 replaced the Honda 350 and

there were component changes resulting in a consumer

cost and weight increase. It is believed by the Contractor

that the brake system component changes in the Honda

vehicle was based on a model design upgrading and in-

creased engine size.

Appendix A presents a Summary of Cost and Weight

Data for the Motorcycle Specimens Studied. Cost and

weight data was obtained as described in the Introduction.

As no cost or weight variance existed between the com-

ponents of the year of implementation and several years

prior, it was concluded that the implementation cost and

weight variance was zero.

Appendix B presents photographs of the brake

systems studied.

- 13 -



CONCLUSION

Based upon the components studied of the various

systems ,
it was concluded that FMVSS 122 was complied

with prior to the implementation date of January 1974.

It was further concluded that the implementation was

completed several years prior to January 1974. It was

concluded based upon the findings of this study that

the cost of implementation of FMVSS in January 1974

resulted in a zero variance in consumer cost and weight.

- 14 -
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FMVSS

122

MOTORCYCLE

BRAKE

SYSTEMS

SUMMARY

OF

COMPONENT

COST

AND

WEIGHT

DATA COST

PER

VEHICLE

$

Consumer
Cost

137.6287 145.9647 152.6112

83

.

7823

149.6933 165.7845

Dealer

Markup

CN
r-*

3
co

36.4912 38.1528 20.9456 37.4233

o

T

Whole- sale Cost

103.2215 109.4735 114.4584

62.8367

112.2700 124.3384

VARIABLE

COST

o
l-

52.7178 55.9109 58.4568 32.0923 57.3391 73.3026

Burden

.3473 .3390 .4434 .3390 .3390 .3913

Labor

r^.

uo
r^

CNJ

2.9638 3.2086 1.6936 3.3872 3.6655

Material

|

49.6158 52.6081

L/O

30.0597 53.6129

j
69.2458

Total
Tooling

($000)

3520 3575 3120 2195 2975 2985

Weight

23.1501 23.4752 25.9428 13.2753 25.1919 33.3338

Material

VAR VAR VAR VAR VAR VAR

Req'd Per Vehicle

- - - - -

Item

1973

HONDA

CB

350

1974

HONDA

CB

360

(REPLACE

CB

350

for

1974)

1973

&

1974

KAWASAKI

500cc

1973

&

1974

KAWASAKI

175cc

u
oO
UO
CO

<

$

o>

CO
1973

&

1974

HARLEY-DAVIDSON

1200cc
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APPENDIX B PHOTOGRAPHS FMVSS 122

MOTORCYCLES

TABLE OF CONTENTS
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1973 HARLEY DAVIDSON FLH 1200cc 8



B-3

1973

HONDA

350CC

PROMT

AND

REAR

BRAKES



B-4

1974

HONDA

360CC

FRONT

AND

REAR

BRAKES



B-5

1973

KAWASAKI

HID500

FRONT

AND

REAR

BRAKES



mm

B-6

1973-74

KAWASAKI

175CC

FRONT

AND

REAR

BRAKES



B-7

1973

YAMAHA

RD350

FRONT

AND

REAR

BRAKES



irU.S. GOVERNMENT PRINTING OFFICE: 1980 O— 624-72971734 REGION 3-1

B-8

1973

HARLEY

DAVIDSON

FLH1200

FRONT

AND

REAR

BRAKES



J3C

x H
CD

-t
{—

<
l\j

CD AX
<\j

•

X•
Co

--On.




