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PREFACE

Pioneer Engineering has conducted a cost study of components affected by:

® FMVSS 201 - Occupant Protection in Interior Impact

@ FMVSS 203 - Impact protection for the Driver from the Steering Control

System

9 FMVSS 204 - Steering Control Rearward Displacement

® FMVSS 210 - Seat Belt Assembly Achorages

This work was performed under Contract DTNH22-83-C-06QQ7. The objective of

the study was to develop cost trends of the components required to meet these

Standards, These costs were developed by selecting a sampling of automobiles that

are produced in a relative high volume and were representative of a majority of those

sold in the United States. Components from the sample vehicles were obtained and

detailed cost were derived through reverse engineering analysis and detailed processing.

The resulting cost data indicates the magnitude of the economic impact on the industry

and the consumer from the implementation of these Standards. All cost data were

based on on third quarter 1984 economics.

This contractor, Pioneer Engineering and Manufacturing Company, has conducted

numerous previous ,steardown" analyses for the NHTSA and private industry. The

methodology for both conducting the "teardown” analysis and determining the estimated

costs from actual part manufacturing process analysis has been developed and perfected

by over 15 years experience in this type of work. The cost estimating techniques

employed in the analysis are based on current automotive industry practice to assure

real world consumer price values.

The contractor acknowledges the contributions of its staff, the automotive manu-

facturers, the Motor Vehicle Manufacturers Association and automotive trade publica-

tions. Special acknowledgement is made to the Contract Technical Manager, Mr.

Warren LaHeist, for his contributions and helpful reviews throughout the program.
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INTRODUCTION

The objectives of this contract were as follows:

® Determine the cost effect (trend cost) that Federal Motor Vehicle Safety

Standards:

m FMVSS 201 - Occupant Protection in Interior Impact

@© FMVSS 203 - Impact Protection for the Driver from the Steering

Control System

®® FMVSS 204 - Steering Control Rearward Displacement

had on 1983 automobiles and also to make a determination of the affect

of downsizing, weight reduction and front wheel drive may have had on

the cost of implementing these Standards. These Standards were

implemented in 1968.

© Develop Pre, Post and Trend Cost Comparison of:

oo FMVSS 210 - Seat Belt Assembly Anchorages

for full, mid, compact, sub-compact, foreign cars, multi-purpose vehicles,

and both standard and light-weight pickup trucks.

The basis for the above price determinations is the ’’teardown" and analysis of

system components from selected vehicles representing comparable makes/models prior

to and after the effective date of the Standards. All of the cost information is

therefore compiled from actual changes made by the manufacturers to assure compliance

with the requirements specified in the FMVSS.

The analysis of design changes between comparable vehicles highlights those

resulting from implementation of the Standards and those made for other reasons, such

as styling, cost reduction or other functional improvements not associated with the

requirement of these Standards. The analysis also provides the material type and

weight of all components in the systems. For those components identified as changed

because of the Standards, a detailed, or Micro-Cost Analysis, was conducted to determine

the variable manufacturing costs. This analysis is based on a complete manufacturing

process study which provides material, labor and burden costs for each part plus the

costs of assembly operations.

A Macro-Analysis of the major U.S. automobile manufacturer’s financial statements

was utilized to determine the ratio of cost of goods sold to income from sales which

- 1 -



in turn provided an average ratio of variable manufacturing cost to manufacturers

wholesale price. An analysis of dealer discounts in the automotive industry provided

a typical ratio of wholesale price to consumer price. A summation of the component

consumer price changes for each set of comparable vehicles provided the net consumer

price effect of the specified Standards.

The quantity of pages generated by this effort has dictated that this report be

presented in three (3) volumes. This volumes includes text for the entire report, and

the data for Standard 201. Volume II contains the data for Standards 203 and 204;

Volume III contains text for Standard 210.

- 2 -



SUMMARY

The purpose of FMVSS 210 is to minimize injuries by ensuring that seat belt

anchorages are properly located and they will transmit the required loads from the

seat belts to the vehicle structure,.

The purpose of this study is to identify the motor vehicle industry’s initial cost

to comply with FMVSS 210, and to track the cost of sealt blet anchors of comparable

models, by analyzing anchor related components of Pre-Standard, Post-Standard and

Current (late trend) vehicles.

The vehicles selected for this study are each representative of a large group of

cars. Chevrolet’s Impala/Caprice represents not only the standard size model of other

manufacturers, but other GM models across all car sizes. GM uses the same floor

pan anchor for the standard size Caprice as it does for the Cavalier.

Other manufacturers do the same thing, Some of the anchors on the Ford LTD

appear identical to those on both larger and smaller Ford models. The Reliant too

has anchors that are comparable to anchors found in other Chrysler models.

The AMC Gremlin and Alliance were selected because of their comparable size

and the fact that they were American Motors high volume cars.

Toyota’s Tercel and Nissan’s Sentra were the two highest volume import models

and represented the two manufacturers that sell 45% of all imported cars sold in the

U.S.

The sampling of light trucks include the highest volume vehicles in each category.

The categories include standard and light domestic pickup trucks, light weight foreign

trucks and the four most popular multi-purpose vehicles.

All of the pre, post and trend vehicles included in the study had at least front

seat inboard and outboard anchors with the exception of the 1965 Toyota Corona and

the two Pre-Standard imported (Toyota and Datsun) pick-up trucks. Pioneer was

informed by Mr. Mike DeAmoto, Toyota Customer Relations in Cincinnati, Ohio that

Pre-Standard seat belts were available as options but not installed as standard equipment.

None of the Pre or Post (72-74) Standard multi-purpose vehicles or trucks had provisions

for shoulder belts (Type II) anchors. However, all trend (83) vehicles had anchor

provisions for both Type 1 and II seat belts.

- 3 -



Information provided thru Wm. C. Jones of American Motors, C. Kennedy of

Chrysler, Rober Maugh of Ford and D. Landwher of General Motors, indicated that

there was no metal gage increase or additional reinforcement necessary when seat belt

anchors were installed on underbody panels. As a general rule, as the gage of the

supporting panel increased, the size of the anchor plate decreased. The floor pan

usually had the larger anchor plates and ofter the "B” pillar anchor was just a nut

welded to a heavy gage "B" pillar inner panel.
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MAKE AND MODEL IDENTIFICATION OF VEHICLES

USED IN COST SAMPLING PLAN FOR

FEDERAL MOTOR VEHICLE SAFETY STANDARD 210

NUMBER MAKE SIZE* MODEL

01 Chevrolet Standard Impala/Caprice

05 Ford Intermediate Fairlane/LTD

09 Chrysler Compact Valiant/Reliant

10 A.M.C. Subcompact American, Gremlin, Alliance

11 Toyota Subcompact Corona, Tercel

12 Nissan Subcompact Sentra

13 Chevrolet Standard Pickup, C-10

14 Chevrolet Light Pickup, S-10

15 Ford Standard Pickup, F-150

16 Ford Light Pickup, Ranger

17 Chevrolet Standard M.P.V., Blazer

18 Ford Standard M.P.V., Bronco

19 Chrysler Standard M.P.V., Ram Charger

20 A.M.C. Standard M.P.V., Jeep

21 Nissan Light Pickup

22 Toyota Light Pickup

*Size Classification Per Automotive News
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SEAT BELT ANCHORS

The Society of Automotive Engineers' original seat belt anchor recommended practice

(SAE J787) was issued in June and approved by the Motor Vehicle Seat Belt Committee

in November of 1961. By 1964 the major automobile manufacturers installed seat

belts as standard equipment, but the buyer could delete them as an option until 1965

when front seat "Type I" lap belts (pelvic protection) were standard on most cars.

In 1963 the SAE recommendations were revised and more detailed (SAE J787a). In

addition, a recommended method of testing and corrosion protection was included.

Again in 1966 the standard was updated (SAE J787b) and for the first time included

"Type n" upper torso restraint anchorage, suggested strength requirements, and testing

specifications. Outboard rear seat belts were added to the SAE recommendations in

1967.

Motor Vehicle Safety Standard 210 made Type I seat belts mandatory on multi-purpose

vehicles, trucks and busses on July 1, 1971. Upper torso restraint anchors were included

on January 1, 1972. Safety Standard 210 became effective for passenger cars on

January 1, 1972. Type II seat belts for multi purpose vehicles and trucks required

January 1, 1976 (FMVSS 208).

In July, 1976 the recommended practice (SAE J78Yb) was discontinued and replaced

with three recommendations, each with a different area of responsibility; SAE J383

deals with specific design recommendations for locating both the lap and torso belt

assembly anchors. Recommended practice (SAE J384) outlines both dynamic and static

test procedures of seat belt anchorages attached to the vehicle structure or seat

assemblies installed in the vehicle. Recommended practice (SAE J385) specifies

performance requirements for both static and dynamic testing of seat belt anchors.

A brief analysis of the cost effect of the above changes had on the vehicles studied

under this contract follows.

ANCHOR PLATE COST INCREASE

CHEVROLET - Post cost was .055 more than Pre due to the addition of upper shoulder

belt anchors in 1972. Trend added a lower shoulder belt anchor but cost .024 less

than Post because the anchor plates are extruded and left untapped. This saves the

cost of a nut and its assembly to the plate. Self tapping anchor screws are necessary

at a small cost penalty (see Figure A).
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Figure A

TYPICAL GM SEAT BELT ANCHOR PLATE

The extruded center serves as an integral nut whose internal threads are cut when the

self tapping anchor screw is driven home at assembly.
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FORD - Post cost was 1,042 more than Pre because of heavier anchors and the addition

of shoulder belts. Trend added a lower shoulder belt anchor but cost 1.262 less that

Post because three of the anchor plates were eliminated. Nuts were projection welded

directly to the body panel.

CHRYSLER - Post cost was .717 more than Pre due to the addition of upper and

lower shoulder belts.

AMC - Post cost was 2.607 more than Pre due to larger anchors and the addition of

shoulder belts. Trend cost was 3.836 lower than Post because of smaller and thinner

anchor plates.

TOYOTA - Seat belts were not required on Pre models per Mike DeAmoto, Toyota

Customer Relations, Cincinnati, Ohio. There was 1.227 cost increase in the Trend

Toyota due to larger anchor plates and the addition of lower shoulder belts.

CHEVROLET CIO PICKUP - Post cost was .877 more than Pre due to the addition of

a shoulder belt.

FORD PICKUP - Trend cost was .531 more than Post due to the addition of a shoulder

belt.

CHEVROLET BLAZER - Trend cost was .531 more than Post due to the addition of

a shoulder belt.

FORD BRONCO - Anchor plates for Pre and Trend vehicles were not available. The

cost of these parts was based on Ford Body Illustrations. The cost of Trend model

increased .897 over the Post model because of larger anchor plates and the addition

of shoulder belts.

CHRYSLER RAM CHARGER - Cost of Trend was .567 more than Post because lower

and upper shoulder belts were added.

JEEP CJ - Trend cost was 5.358 more than Post due to the addition of upper and

lower anchor points to accommodate shoulder belts. Instead of using a conventional

nut and reinforcing plate assembly spot welded to a body structure panel, in-line holes

were pierced into the tubular crash bar and anchor bolt tubes were arc welded into

place for both lower and upper shoulder belt anchors.
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NISSAN PICKUP - Cost of the Trend was .976 more than the Post model because two

rear seats requiring two anchors points were added.

TOYOTA PICKUP - Trend cost was 1.951 more than the Post model because of larger

anchor plates and the addition of a lower shoulder belt anchor.
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TABLE 1

WEIGHTED AVERAGE SEAT BELT ANCHOR COSTS
PRE STANDARD (1965, I960, 1967) VEHICLES

PASSENGER CARS NO. CLASS COST A B

GM
Chevrolet

1 Std $2.73 1,201,700 $3,280,641

Ford
Fairlane

5 Int 3.07 238,800 733,116

Chrysler

Valiant
9 Com 2.30 251,057 577,431

AMC
American

10 Subcom 2.97 93,760 278,467

Toyota
Tercel

11 Subcom — — —
Nissan

Sentra
12 Subcom — —

—

-

—

1,785,317 $4,869,655

Safety System Weighted Average Cost - Column B Total Divided By Column A Total = $2.73.

LIGHT TRUCKS NO. CLASS COST A B

GM
C-10 Pickup/GMC

13 Std $0.47 422,300 $ 198,481

GM
S-1Q Pickup

14 Light — — —
Ford

F-15Q Pickup
15 Std 1.05 328,100 344,505

Ford
Ranger

16 Light —

-

-— —
GM

Blazer
17 Std — —

Ford
Bronco

18 Std 0.71 16,631 11.808

Chrysler

Ram Charger
19 Std — . —

AMC
Jeep

20 Std 1.14 99,612 113,558

Nissan
Pickup

21 Light — — —
Toyota

Pickup
22 Light —

... ... -

—
866,643 $ 668,352

Safety System Weighted Average Cost - Column B Total Divided By Column A Total = $.77.

A = Total Vehicle Production, B = Cost x A (Production).
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TABLE 2

WEIGHTED AVERAGE SEAT BELT ANCHOR COSTS
POST STANDAD (1972, 1973, 1974) VEHICLES

PASSENGER CARS NO. CLASS COST A B

GM
Chevrolet

1 Std $2.78 904,541 $2,514,623

Ford
Fairlane

5 Int 4.11 331,798 1,363,690

Chrysler

Valiant
9 Com 3.02 544,060 1,643,061

AMC
Gremlin

10 Subcom 5.58 85,181 475,310

Toyota
Corona

11 Subcom 2.71 53,047 143,757

Nissan
Sontr*o 12 Subcom _______

1,918,627 $6,140,441

Safety System Weighted Average Cost - Column B Total Divided By Column A Total = $3.20.

LIGHT TRUCKS NO. CLASS COST A B

GM
C-10 Pickup/GMC

13 Std $1.35 445,699 $ 601,694

GM
S-10 Pickup

14 Light — — —
Ford

F-150 Pickup
15 Std 1.05 429,664 452,147

Ford
Ranger

16 Light — — —
GM

Blazer
17 Std 0.76 57,711 43,860

Ford
Bronco

18 Std 0.71 19,961 14,172

Chrysler

Ram Charger
19 Std 1.40 14,733 20,626

AMC
Jeep

20 Std 1.14 14,340 16,348

Nissan

Pickup
21 Light 1.70 60,118 102,200

Toyota
Pickup

22 Light 1.97 37,466 73,808

1,079,692 $1,323,855

Safety System Weighted Average Cost - Column B Total Divided By Column A Total = $1.23.

A = Total Vehicle Production, B = Cost x A (Production).
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TABLE 3

WEIGHTED AVERAGE SEAT BELT ANCHOR COSTS
TREND (1983) VEHICLES

PASSENGER CARS NO. CLASS COST A B

GM
Chevrolet

1 Std $2.76 676,907 $1,868,263

Ford
LTD 2 Int 2.85 420,858 1,199,445

Chrysler

Reliant
9 Com 2.99 338,652 1,012,569

AMC
Alliance

10 Subcom 1.74 142,205 247,437

Toyota
Tercel

11 Subcom 3.94 147,965 582,982

Nissan

Sentra
12 Subcom 2.97 209,889 623,370

1,936,476 $5,534,067

Safety System Weighted Average Cost - Column B Total Divided By Column A Total = $2.86.

LIGHT TRUCKS NO. CLASS COST A B

GM
C-10 Pickup/GMC

13 Std $1.30 424,221 $ 551,487

GM
S-10 Pickup

14 Light 2.22 321,054 712,740

Ford
F-150 Pickup

15 Std 1.61 345,182 555,743

Ford
Ranger

16 Light 1.61 203,078 326,956

GM
Blazer/GMC 17 Std 1.30 58,647 76,241

Ford
Bronco

18 Std 1.61 131,203 211,237

Chrysler

Ram Charger
19 Std 1.96 11,774 23,077

AMC
Jeep

20 Std 6.50 70,829 460,389

Nissan

Pickup
21 Light 2.68 137,355 368,111

Toyota
Pickup

22 Light 3.92 171,052

1,874,395

870,524

$3,956,505

Safety System Weighted Average Cost - Column B Total Divided By Column A Total = $2.11.

A = Total Vehicle Production, B = Cost x A (Production).
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