8AE International

SURFACE

PRACTICE

SAE J1555 MAY2011
VEHICLE @
RECOMMENDED |jaed,  Joooe

Superseding J1555 OCT2008

(R) Recommended Practice for Optimizing Automobile Damageability and Repairability

RATIONALE

SAE J1555 has been updated to reflect more current vehicle costs of ownership and insurance cost elements. To focus

user attention on the
repair costs, Sectio
decreasing orders O
been added to som
data from this resou

The cost of vehicle
economy was a prin
the steadily rising co
cost of ownership.
vehicle ownership (R
and 3).

In addition to medicg
and comprehensive

ns 5 through 15, and the guidelines within each section, have been priorifiz
f importance. Photographic examples of how the guidelines apply in real~wo
p of the guidelines. References to the Audatex damageability claims database,
ce, have been deleted, since the database is no longer available.

FOREWORD

ownership has developed into a major interest for vehicle:manufacturers. Du
hary concern in the vehicle buyer's purchasing decision and in vehicle design.

st of vehicle insurance in the U.S. surpassed fuel costs;fo become the second hi
Bince at least 2006 in the U.S., insurance costs havé)been the third largest contr|
igure 1). Insurance costs are also significant factors 'in the United Kingdom and

| and litigation costs, two major elements of.these rising customer insurance cos
costs, of which theft is the major contributor (Figure 4).

ge frequencies and
d in approximately
Id applications have
and figures utilizing

ring the 1970s, fuel
Through the 1990s,
ghest element of the
butor to total cost of
Germany (Figures 2

s are collision repair

SAE Technical Standards Board Rules provide that: “This report is published by SAE to advance the state of technical and engineering sciences. The use of this report is
entirely voluntary, and its applicability and suitability for any particular use, including any patent infringement arising therefrom, is the sole responsibility of the user.”
SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your written comments and suggestions.

Copyright © 2011 SAE Intern

ational

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system or transmitted, in any form or by any means, electronic, mechanical,

photocopying, recording, or otherwise, without the prior written permission of SAE.
TO PLACE A DOCUMENT ORDER:

SAE WEB ADDRESS:

Tel: ~ 877-606-7323 (inside USA and Canada) SAE values your input. To provide feedback

Tel:  +1724-776-4970 (outside USA) . . ..

Fax:  724-776-0790 on this Technical Report, please visit

Email: CustomerService@sae.org http://www.sae.org/technical/standards/J1555 201105
http://www.sae.org



http://www.sae.org/technical/standards/J1555_201105
https://saenorm.com/api/?name=5eaee184ed46086d338b71d6e8d8cd2f

SAE

J1555 Revised MAY2011

Page 2 of 29

United States - 2010

Repairs
2%

Maintenance
8%

Depreciation
31%

Financing
10%

Taxes & fees
5%

Insurance
19%

FIGURE 1 - U.S. AVERAGE COST OF VEHICLE OWNERSHIP

United Kingdom’~ 2010

Insurance Other
1% 2%

Finance
10%

Depreciation
44%

Maintenance
9%

FIGURE 2 - U.K. AVERAGE COST OF VEHICLE OWNERSHIP


https://saenorm.com/api/?name=5eaee184ed46086d338b71d6e8d8cd2f

SAE

J1555 Revised MAY2011

Page 3 of 29

Germany - 1997

Other

3 Washing
Garage 4 3%
0,
6% Depreciation
Insurance 27%
17%
Tax
2%
M
y -
Routine ]
Maintenance
2% \\
N Fuel
Non-sched. 18%
Maln:e?ance Finance
0% 12%

FIGURE 3 - GERMAN AVERAGE COST OF VEHICLE OWNERSHIP

Comprehensive
18%

Auto Liability

Y

6%

/ D \, Personal

Protection
29%

1
|
/
/

Uninsured
—— Motorist

Collision 1%
44% Limited \ _Property
Property Protection
Damage 1%
Liability
1%

FIGURE 4 - TYPICAL U.S. AUTO INSURANCE COST ELEMENTS - 2010


https://saenorm.com/api/?name=5eaee184ed46086d338b71d6e8d8cd2f

SAE J1555 Revised MAY2011 Page 4 of 29

Automobile manufacturers, insurance companies, and the collision-repair industry continue to work together to contain
repair costs. Advanced vehicle platforms should be reviewed by insurance industry repair experts as early in the
programs as possible, to insure that recommended actions can be considered for implementation.

Extensive data bases, such as those compiled by the Highway Loss Data Institute (HLDI), provide vehicle damage
statistics. Theft data statistics are available from National Insurance Crime Bureau (NICB) and HLDI. These statistics
can be used to identify design-related vehicle features which have a significant effect on collision-repair costs and to
quantify the effects of design alternatives.

This SAE Recommended Practice will assist in the evaluation of future technological changes in vehicle design and
manufacturing improvements, which may affect damageability, serviceability, diagnostics and repairability. Such features
as adhesive bondin imi issimi i irabili i ' ngth steels, modular
construction, tailored blanks, laser welding, aluminum space frames, etc., are becoming mare|important in future
automotive designs.| As an integral part of the design process, vehicle manufacturers should considef the effects of these
new technologies gnd processes on damageability, repairability, and serviceability, and- resulting repair costs, and
develop the most efficient and practical field repair procedures. Design for damageabilitysrepairability, serviceability and
diagnostics should facilitate practical, low cost, high quality collision repairs, but it must be balanged against all other
vehicle factors (styling, packaging, manufacturing, safety, cost, fuel economy, etc.) to‘produce the bgst overall vehicle for
customers.
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1. SCOPE

This SAE Recommended Practice applies to all portions of the vehicle, but design efforts should focus on components
and systems with the highest contribution to the overall average repair cost (see 3.7). The costs to be minimized include
not only insurance premiums, but also out-of-pocket costs incurred by the owner.

Damageability, repairability, serviceability and diagnostics are inter-related. Some repairability, serviceability and
diagnostics operations may be required for collision or comprehensive loss-related causes only, some operations for non-
collision-related causes only (warranty, scheduled maintenance, non-scheduled maintenance, etc.), and some for both
causes. The scope of this document deals with only those operations that involve collision and comprehensive insurance

loss repairs.

1.1 Purpose

The purpose of th
repairability, service
such as function, sa
main objective is
crashworthiness, an

2. REFERENCES
2.1 Applicable Do

The following public
latest issue of SAE
2.1.1  SAE Publics

Available from SAE
USA and Canada) o

s document is to assist automobile manufacturers in optimizing their. prod
hbility, and theft deterrence. This document should be considered conCurrently w

ucts' damageability,
ith other parameters

ety, cost, weight, manufacturability, recyclability, quality, styling, performance, marketability, etc. The

to contain or reduce overall
 other design parameters.

collision-repair costs without compromisin

cuments

htions form a part of this specification to the extent specified herein. Unless oth
ublications shall apply.

tions

International, 400 Commonwealth) Drive, Warrendale, PA 15096-0001, Tel: 8
[ 724-776-4970 (outside USA); www.sae.org.

neering Design Serviceability Guidelines—Construction and Industrial Mach
hitions—Off-Road Work Machines

j occupant safety,

prwise indicated, the

77-606-7323 (inside

nery—Serviceability

neering Design (Serviceability Guidelines—Construction and Industrial Machipery—Maintainability

x—Off-Road Work' Machines
ability Design Criteria and Equipment Use—Passenger Cars, Vans, and Light-Du

ed \ehicle/Tow Equipment Attachment Test Procedure—Passenger Cars, V
ks

ty Trucks

bns, and Light-Duty

SAE J817-1 Eng
Defi

SAE J817-2  Eng
Inde

SAE J1142 Tow

SAE J1143 Tow
Trug

SAE J1144

SAE J1344

SAE J1828

SAE J2069

SAE J2184

SAE J2235

SAE J2376

Marking of Plastic Parts

Uniform Reference and Dimensional Guidelines for Collision Repair
Recovery Attachment Points for Passenger Cars, Vans, and Light Trucks
Vehicle Lift Points for Service Garage Lifting

Paint and Trim Code Location

New-Vehicle Collision Repair Information

Towed Vehicle Drivetrain Test Procedure—Passenger Cars, Vans, and Light-Duty Trucks


https://saenorm.com/api/?name=5eaee184ed46086d338b71d6e8d8cd2f

SAE

J1555 Revised MAY2011

Page 7 of 29

2.2 Related Publications

The following publications are provided for information purposes only and are not a required part of this SAE Technical

Report.

2.21

SAE Publications

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside
USA and Canada) or 724-776-4970 (outside USA), www.sae.org.

Stationary Safety Glazing Replacement

OEM Plastic Parts Repair

ign Features for Optimum Low Speed Impact Performance,” available at v

ww.rcar.org/papers.

Guidelines gublished in this document are similar to those included in SAE J1555.

SAE J1556

SAE J1573

222 “Vehicle D

2.2.3 The proced
and repairal]

2.2.4 “The British
“New Vehicl
available frg
England RG

2.2.5 Canadian N

2.2.6 Data Source

Both the insurance
factors. Vast datg
comprehensive loss
2.2.6.1 Highway L
U.S. collision and t
average loss payme
collision and theft to

2.2.6.2 Insurance

Both collision and ¢

re for conducting a low speed 15 km/h offset insurance crashy t€st to determir
ility features of motor vehicles. Available from www.rcar.org/papers.

Insurance Industry’s Criteria for Vehicle Security—Security System Evaluatio
e Security Assessment, Passenger Cars, LCV and HGV,"Criteria for After ‘Theft
M the Motor Insurance Repair Research Centre (THATCHAM), Colthrop Lane, T
19 4 NR.
btional Standard on Theft Deterrence Systems;CAN/UCC S-338.

s
and collision-repair industries can) provide valuable insight into the most imp

bases are available in some countries, which provide detailed data on
oss Data Institute (HLBJ)
neft data are available by individual make and model, including relative clain

Dics are als@ available.

Services Office (ISO, U.S.)

e the damageability

n, Passenger Cars,”

Recovery Systems”,
hatcham, Berkshire,

prtant damageability
both collision and

bs. This data is the basis forthé Design for Damageability/Insurability-(DF1) procegss.

frequency, relative

nt per claim, anhd.relative average loss payment per insured vehicle year. Special reports on specific

bmprehensive (theft and glass) data are available, including overall claim frequ?ncy, average repair

cost, and loss pery

2.2.6.3 Individual

ar (cafm frequency X average repair cost):

Insurers

Insurance ratings, low-speed crash test data, security rating assessments, etc.

2264

Repair Industry Associations

U.S.: Automotive Service Association (ASA), Equipment and Tool Institute (ETI), Inter-Industry Conference on Auto
Collision Repair (I-CAR), etc.
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2.2.6.5 Insurance

Institute for Highway Safety (IIHS) (U.S.)

Test results from 5 and 10 km/h bumper impact tests.

2.26.6

Vehicle Information Centre of Canada (VICC)

Similar collision and theft claims data to that provided by HLDI. VICC also publishes ratings of individual vehicle models,
based on expected actual loss costs. These ratings are used by Canadian insurers to set premiums.

2.26.7

NRMA (formerly National Roads and Motorist Association, Australia)

Test results from low-s

3. DEFINITIONS
3.1 AVERAGE LQ

The total of all loss j
of claims paid (as de

3.2 AVERAGE LQ

(Many insurers ofter

(as defined by HLDI).

3.3 COLLISION IN
The number of claim
3.4 COMPONENT

The frequency that
defined by ADP).

3.5 CRASH PART
Parts most frequentl

3.6 DAMAGEABIL

A continuous proces
customer cost of o

SS PAYMENT PER CLAIM (AVERAGE VEHICLE REPAIR COST)

ayments (collision or comprehensive) made for claims for a group_of vehicles, di
fined by HLDI).

SS PAYMENT PER INSURED VEHICLE YEAR

refer to it as pure premium.) The product of claim¢frequency and average los

IVOLVEMENT FREQUENCY
s for a group of vehicles, divided by theshumber of insured vehicle years (as defin
INVOLVEMENT FREQUENCY

h component part or subassembly is involved in a collision, expressed as a per

S
y involved in collisions, including bumpers, lamps, fenders, doors, decklids, etc.
ITY ENGINEERING

s (frem’vehicle concept through production and beyond) having the primary obje
whership by minimizing collision and comprehensive loss costs, which are p

vided by the number

5 payment per claim

ed by HLDI).

cent of collisions (as

ctive of reducing the
bid for either by an

insurance company or the vehicle owner. Damageability focuses primarily on real-world collision events and is an integral
part of the vehicle design process. It is a subset of Designing for Insurability, which also encompasses comprehensive-

type events such as

3.7

theft, hail damage, glass breakage, etc.

DAMAGEABILITY

A measure of the degree to which a vehicle can be damaged in a defined event.
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3.8 EXPECTED COST/COST CONTRIBUTION

The amount which a specific component contributes to the overall average repair cost. It is the product of involvement
Frequency and the Average Cost, where the Average Cost is the sum of Net Part Cost, Labor Cost, and Paint Cost (as

defined by ADP).

actual performance of vehicles in production.

3.9 REPAIRABILITY

Expected cost generally applies to the prediction of future models; Cost Contribution applies to the

A measure of the ease with which a damaged part, assembly, or system can be repaired or restored to pre-loss condition

(Reference SAE J81

7).

3.10 SERVICEABIL

A measure of the ea
3.11 DIAGNOSTIC

A measure of the e
system design comp

3.12 THEFT DETE
The degree to which
vehicle or portion th
deterrence. Also ref
4. GENERAL DES

4.1 How Insuranc

TY
5e with which a damaged or broken part, assembly, or system can be accessed 3
S/DIAGNOSABILITY

hse of isolating the cause and extent of a suspected malfunction. It is a functi

nd replaced.

bn of such things as

lexity and the requirements for the installation and use of test equipment (Reference SAE J817-1).

RRENCE

a vehicle or portion thereof can resist unauthorized tampering during an attemp
preof. The RCAR car security Design Guide and Evaluation System is one mear
er to the Canadian National Standard on Theft-Deterrence Systems, CAN/UCC S
GN CONSIDERATIONS

b Rates are Determined

Fundamental to an dyinderstanding of how to desigr’ for insurability globally is the need to appreciate

are established in th
markets. It is also i
number of insurance
take into account ne

e principal markets, as the_strategies required must be tailored to meet the neg

ed theft of the entire
s of measuring theft
-338.

how insurance rates
ds of the respective

mportant to understand, that insurance rate-setting processes are continuing to ¢volve, as a growing

companies and insurance organizations are declaring an interest in developing
W vehicle-damageability, repairability, serviceability and theft-deterrence characts

a summary of how rates are determined in some of these markets:

4.1.1 Make-Mode

Rates are based on
histories of the vehid

Rating System (United States)

the-Manhufacturers Suggested Retail Price of the vehicles, and the historical co
I or its predecessors. The relationship between the loss ratio of a vehicle (claim

rating systems that
pristics.  Following is

llision and theft loss
s paid out/premiums

taken in) and the lossTatioof attvehittes tovered by amimsurance company determines whethrerdistounts or surcharges
are applied to the base insurance rating groups, which will respectively decrease or increase insurance premiums. Rates
are updated annually.

4.1.2 Low-Speed Crash and Theft Assessments (United Kingdom, Germany, Australia, Canada, Spain)

4.1.2.1 Inthe U.K, Six Factors Influence Insurance Ratings

NOTE: The UK insurance group rating formula is under review with a new one scheduled for implementation in 2007.
This means the factors below will be subject to change.
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The cost of replacement parts to reinstate the vehicle to its pre-crash test condition and times associated with the
reinstatement of the vehicle following a 15 km/h, 40% offset right front and left rear crash test; vehicle performance (0 to
96 km/h) and top speed; new car price; availability and price of replacement body shells; and New Vehicle Security
Assessment (NVSA) of the electronic and mechanical security systems. The results of the 15 km/h crash tests can
contribute as much as 70% of the total points within the rating scheme. Once the damageability/repairability or initial
grouping has been determined by the crash test, this is then adjusted to reflect the results of the NVSA. The movement is
generally confined to one group up or down, as applicable. Once the final grouping has been determined, it rarely

changes.

4.1.2.2 In Germany, Three Factors Influence Insurance Ratings
The extent of damage
collision, the cost of repairing the vehicle from these three |mpacts and the expected accident freque
security assessment is not part of the initial rate setting process, but historical collision and theft elairn
the annual updates fo insurance rates.

4.1.2.3 In Australip, Six Factors Influence Insurance Ratings

Vehicle value, the cpst of spare parts for the vehicles, repair costs from a right front 45 km/h, 40%
of time required to repair the vehicle, the degree to which the vehicle is prone to theft, using an NR
rating system, similar to that used in the U.K., and the type of driver utilizing the'vehicle.

4.1.24 In Canadg, a Statistical Model (CLEAR) is used to Estimate theInitial Rating, Using Regr
Number of Key Vehicle Parameters (wheelbase, body style,xweight to horsepower ratio, p

and Accident Benefits coverage, and separately for cars and trucks. The New Vehicle Assessmg
utilizes an assessment of 15 km/h, 40% offset front and\rear crash test results, (procedures recom
and a security evalyiation (presence of passive anti-theft system and alarm), to adjust the results
statistical modeling. |[Each year after vehicle introduction, rates are adjusted to reflect actual claims pg

om a simulated side
cy of the vehicle. A
s history influences

offset impact, amount

MA/RCAR 100-point

ession Analysis of a
rice, etc.) that affect

rity (average size) of claims are evaluated 'separately for Collision/Property Damgage, Comprehensive

nt Program (NVAP)
mended by RCAR),
pf the initial CLEAR
rformance.

ost under conditions
ce and official spare

4.1.2.5 In Spain, four factors affect vehicle classification (Insurance Ratings): Front impact repair g
fixed by RCAR, rear impact repair .cost under the same conditions, replacement part pri
part replagement times from vehicle manufacturers.

4.1.3 Other countfies may use vehicle weight, horsepower or other factors to determine insurance fates.

4.1.4 Auto manufacturers also-need to be sensitive to cost of collision or theft losses in develop
insurance industries-may not be well developed, and the primary costs are borne by the vehiq

4.2 Design for Daageability/Insurability Objectives

ng countries, where
le owners.

4.2.1 Minimize collision and non-theft comprehensive damage frequency and repair cost

4.2.2 Minimize total and partial vehicle thefts

4.2.3 Increase ease of collision repair (i.e., modular assemblies, rivets, adhesives,
STRSW, etc.)

4.2.4 Increase the potential for quality collision repair

4.2.,5 Minimize the frequency and repair cost of minor damage, often paid by the owner

rivet-bonding, weld-bonding,
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4.2.6 Obtain the lowest possible owner insurance cost at new model introduction

4.2.7 Obtain a marketing advantage based on lowest cost of ownership through “lowest possible insurance costs”

4.3 Design for Damageability/Insurability Process

4.3.1 Compare real-world collision and theft performance of current and competitive models.

4.3.2 Establish targets and objectives for the new model, based upon the field performance evaluation and marketing
objectives, and develop plans to achieve the objectives.

4.3.3 Identify issups—and-epportunities—{rom—new-desigh—anrd-manufacturing—technelogies—and—experiences from past
models.

4.3.4 Conduct revjews of new vehicle platform designs with insurance industry experts.

4.3.5 Quantify eff¢cts of design alternatives.

4.3.6  Monitor current field performance (insurance and repair industry).

4.3.7 Consider re¢ommendations from the insurance and repair industries/on‘design alternatives.

4.3.8 Evaluate computer simulations and full-scale and component tests, which are conducted guring the course of
vehicle devglopment, to measure damage extent and repair cests. It is recommended that § well-defined series
of tests be developed, that are recognized by the industry as\a whole.

4.3.9 Provide new product information to insurance and repair industries, including collision-repair|cost analysis, crash
parts pricing|, low-speed crash and security assessments, and specific repair procedures, as applicable.

4.3.10 Offer contindiing collision-repair training programs, with emphasis on vehicle-specific new technologies.

4.3.11 Where applicable, work with insurance\research organizations who are members of RCAR, national insurance
industry bodies and individual insurers.prior to new model introduction, to obtain the most gppropriate rating for
the new modlel at launch.

4.3.12 Monitor field performance of new’model.

4.3.13 Evaluate cdllision-repair cost analysis and, as necessary, adjust assumptions, methodology, and process for

4.4 Design for Da

4.4.1

442

443

future analys

is.

p

mageability/Insurability Priorities

Collision-repair costs can be minimized by focusing the design effort on areas of the vehicle having the highest
expected cost/cost contribution. The HLDI average loss payment has ranged between $2500 and $3000 per
claim for the last 5 to 7 years. In addition, non-collision windshield replacement repair costs are the equivalent of
7.7% of all collision-repair costs.

While structural damage has a relatively low expected cost, the ability to restore a vehicle’s passive restraint
performance to its pre-accident condition may be severely limited, due to the position and overlap of structural
members and reinforcements. Partial replacement procedures should be considered in early design reviews.

Design effort (both styling and engineering) in the U.S. should be prioritized based on component expected
cost/cost contribution, rather than any one of its individual variables: involvement frequency, part price, or

average cos

t to repair or replace.
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4.4.4 Design effort (both styling and engineering) in those countries utilizing 15 km/h crash tests should be prioritized to
minimize the potential for damage to components beyond the energy-absorbing elements of bumper systems.

445 Comprehensive costs can be minimized by focusing on the development of effective theft deterrence systems
and glass replacement procedures.

4.4.6 Insurance costs should be minimized to gain a potential marketing advantage for a specific model and market.
Loss control (cost and frequency) should be considered at the earliest phases of the design process. This should
be considered along with all other vehicle design factors such as function, occupant protection, mass, styling,
cost, durability, etc. To best meet these objectives of collision and comprehensive loss control, it is necessary to
understand the real-world factors which affect these costs, and how these factors can be affected by vehicle
design.

4.5 Factors Affecting Damageability/Insurability

451 Collision Fagtors

4511

451.2

451.2.1

45122

45123

451.24

451.2.5

451.2.6

451.2.7

Claim frequency is primarily a DRIVER factor (demographics, lifestyle, etc”), but vehio
bumper systems) can also influence frequency. The experience of the \/ehicle Informatig
(VICC) is that collision frequency varies by 6:1 after removing the “driver” factor. Vehicle

impacts c
Collision r
Ease of

Part prig

llision frequency (e.g., ABS brakes and lighting systems; ete.).
bpair cost is primarily a VEHICLE DESIGN factor, influenced by:
repair, removal, or replacement (labor time)

e/cost

Part location and attachment method

Proximity or clearance to adjacent components (i.e., underhood)

Damags
Refinish

Repaira

4.5.2 Comprehen

4521

45211

45212

4522

4523

4524

Theft Loss

resistance of components, and how crash energy is dissipated into the vehicle
costs

ility limitationstas specified by vehicle manufacturers

bive Factors

es,consisting of:

le design (including
n Centre of Canada
design significantly

Comple

e venicle thelts (unrecovered and recoverea stripped/damaged)

Component theft (styled wheels, wheel covers, removable glass tops, electronic entertainment equipment,
including radios, video systems, navigation units, etc., batteries, composite lamps, computer control modules,
“air bags,” seats, etc.)

Glass Breakage (primarily stone damage to windshields)

Other miscellaneous (flood, wind, hail, etc.)

Fire
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5. ENERGY-ABSORBING ELEMENTS/BUMPER SYSTEMS

The bumper system includes bumper covers or fascias, beams, energy absorbers, brackets, license plate brackets, sight
shields, valence panels, rubstrips, and bumper guards.

5.1 The bumper system should be designed to minimize the expected cost/cost contribution of not only the bumper
system but also the exterior panels, lamps, body or frame structure, and other adjacent components. In other
words, consider the overall damageability of the vehicle when seeking to improve bumper performance. The goal
should be optimum energy management and minimum repair costs (Figures 5 and 6).

FIGURE 5 - LARGER BUMPER DEPTHS (OFFSETS) WILL RESULT IN RELATIVELY JOWER
REPAIR/REPLACEMENT EREQUENCIES FOR ADJACENT PARTS

FIGURE 6 - SMALLER BUMPER DEPTHS (OFFSETS) WILL RESULT IN RELATIVELY HIGHER
REPAIR/REPLACEMENT FREQUENCIES FOR ADJACENT PARTS
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5.2 Design improvements (both styling and engineering) to bumpers and increased bumper beam height (100 mm +),
along with industry standard bumper heights from the ground would significantly reduce claim costs in low-speed

collisions.

5.3 Ends of bumper beams should extend far enough outboard to protect front and rear lamps, and any
electromechanical items located behind the beam, during corner collisions (Figure 7).

FIGURE 7 - HIGHER POTENTIAL REPAIR/REPLACEMENT FREQUENCIES FOR TAIY LAMP,
QUARTER PANEL AND EXHAUST SYSTEM

5.4 When possiblg¢, front and rear bumper beams should be isolated from the vehicle structure with shock absorbers, to
minimize low-$peed impact damage to the rest of the badyshell (Figure 8).

Telescopic
Shock Absorber

~N

FIGURE 8 - LOWER POTENTIAL BODY STRUCTURE REPAIR/REPLACEMENT FREQUENCIES
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5.5 Chrome-plated plastic ornamentation should not be located within the bumper impact zones (Figure 9).

FIGURE 9 - RELATIVELY HIGH REPLACEMENT FREQUENCY
5.6 Bolt-on rail extensions should be used to reduce repair costs.

5.7 To minimize l[gbor time, the entire bumper system should be removable as_amjassembly, where feasible, with
minimal fasterjers and without removing other components.

5.8 Multi-piece assemblies are generally preferable to integrated designs (ene piece fascia/bea systems), to allow
repair or replacement of only the damaged components. Service parts pricing, labor jimes, and fastener
accessibility should be considered to determine which approach offers)the lowest expected cosj (Figure 10).

FIGURE(10- RELATIVELY LOWER SERVICE PART COST
5.9 Multi-piece, sgparately serviceable rub strips are preferred to integral designs.

5.10 Plastic bumpIr covers}_fascias, sight shields and valence panels, designed with features|such as molded-in
nameplates, t¢xtures, or narrow grooves, should be avoided; they are difficult to repair and incrgase cost.

5.11 Bumper systgm”attachment to the body structure should be with removable fasteners rather than welding.
Fasteners connecting bumper covers, fascias or sight shields to body panels should enable displacement of the
bumper system during an impact without damaging the body panels.

5.12 The fasteners used to secure the bumper system should remain accessible after moderate damage to the vehicle.
5.13 Painted bumper covers should be preferred over non-painted bumper covers, because of repairability costs.
5.14 Cosmetic damage to the bumper system should be repairable without removing panels from the vehicle.

5.15 Where local market conditions cost-justify it, primed bumper covers and fascias are preferred.
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6. LAMPS
6.1 Front and rear lamps should not be packaged in the bumper beams, because they have a greater probability of

6.2

6.3

6.4

6.5

becoming damaged.

The more expensive the headlamp assembly, the more protection should be provided by the bumper system
(Figures 11 and 12).

@.
SO

?{(/ FIGURE 12 - RELATIVELY HIGHER SERVICE PART COST

The more a front or rear Tighting assembly wraps around the side of the vehicle, the more protection should be
provided by the bumper system.

Separate taillamps, lenses, and rear decklid appliqués are preferable to cross-car designs, to reduce service part
costs. Itis possible to design a cross-car theme with individual lamps and lenses.

Separate headlamps, turn signals, and front side marker lamps may reduce replacement part costs versus
integrated designs, but service part pricing, labor times, and fastener accessibility should be considered to
determine which approach offers the lowest expected cost (Figure 13).
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6.6

6.7

6.8

6.9

6.10

6.11

6.12

6.13

FIGURE 13 - POTENTIALLY LOWER OVERALL SERVICE PART COSTS

Hidden headlamps should be avoided (or designed with service in mind), because they resul
replacement part costs.

Headlamp mounting brackets should be designed so that they feature’ a controlled, fusible bg

in higher labor and

havior (parts should

be designed tp always break initially in a point decided beforehand),»and repair kits for them should be supplied as

service parts.

Generally, thg front grille and headlamp bezels (doors) should be separate parts to limit da

mage. However, in

some instancgs, a single component may provide a lower expected cost/cost contribution fhan the sum of the

individual components, generally because of its significantly lower part price.

The High Intensity Discharge (HID) headlamp ballast/ignitor should be mounted in a position t
damage in minor impacts.

The HID head|amp ballast/ignitor should/be-serviceable separately from the headlamp assembl
It should be pgssible to remove and.replace the headlights without removing other elements, su

Front, rear ang side-repeater. lamps should be designed for easy access, both for removing a
as for bulb reglacement.

Bulbs should e serviceable without component removal and replacement or the use of special

7. EXTERIOR ORNAMENTATION

7.1

7.2

nat is protected from

Y.
ch as bumpers etc.

nd replacing, as well

tools.

Grille and grille surround should be separate from the hood, or designed to minimize transmission of damage to the

hood.

Damage-resistant, protective bodyside moldings should be located at the widest point on the body surface and be
capable of absorbing low speed impacts without transferring energy to the body surface (Figures 14 and 15).
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FIGURE 15 - RELATIVELY HIGHER DOOR REPAIR-FREQUENCIES AND LABOR T|MES

7.3 Bodyside molgling and cladding with molded-in colors should be avoided, unless there is a fepsible, cost-effective
procedure avdilable to paint damaged parts.

7.4 If hood and decklid ornaments cannot be avoided, they should be designed to minimize damage to mounting
surfaces, if vapdalized.

7.5 Encourage the design of single part logos, avoiding designs with separate letters.
8. EXTERIOR PANELS AND COMPONENTS

8.1  Fenders should be designed to‘avoid or minimize the transmission of damage to the windshieldjand doors.

8.2 Hoods, deckligls, and liftgateés should be bolted to the body (both sides of the hinge), rather tihan welded, to allow
adjustment with either slots or replacement fasteners.

8.3 Doors should |be mounted with boIt-on hinges (both S|des of the hlnge) Adjustablllty should be provided in the
hinge mountinig lecation and doo be removed and reinstalled

without disturbing the original adjustment (i.e., with removable hinge plns Flgure 16).



https://saenorm.com/api/?name=5eaee184ed46086d338b71d6e8d8cd2f

SAE J1555 Revised MAY2011 Page 19 of 29
FIGURE 16 - RELATIVELY LOWER REPLACEMENT LABOR TIME
8.4 Front panels ghould be bolted to the bodyshell. They preferably should be manufactured from [steel sheet, which is

8.5

8.6

8.7

8.8

8.9

8.10

8.11

easier to repa

Where feasib

mechanically attached and designed to facilitate field adjustment, with,theexception of riveted

(e.g., front fen

Exterior pane
welding is pre
than common
procedures to
and replace b

The attachme
collisions.

The material
practical in a g

Impact protect
Dent-resistant
Panel designg

expensive to
creating additi

r after minor damage than composites, and easier to recycle if they-\must be repl3
e, all exterior panels that are crucial to the achievementtof\uniform panel cl
ders).

s and components should be removable using:¢common procedures and tool
erred to GMAW for repairs, where practical, because of lower labor times and eg
fasteners are used, the vehicle manufacturer Should provide information on remag
the repair industry. Regardless of attachmient methods, the equipment and meth
pbdy components must be practical in collision-repair environment.
nt method of the fenders to the bodyshell should be flexible to avoid secondary d
used to make exterior pangls should be repairable using cost-effective meth
ollision-repair facility, and.consistent with manufacturing design criteria.

ors in doors should\be bolted, not welded.

materials (bake-hardenable steel, plastics, etc.) should be considered to reduce
should-avoid compound curves, sharp radii, and stamped ribs, as such featy

repair{ » However, these features may also serve other purposes, such as Ig
pnaltstrain into panels, which improves dent resistance (Figure 17).

ced.
barances should be

oints for some parts

5. Resistance spot
se of repair. If other
val and replacement
ods used to remove

amage in low-speed

pbds which are both

pverall repair costs.

res are difficult and
cating moldings, or
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8.12

8.13

8.14

8.15

9. ENGINE COMP

9.1

9.2

9.3

9.4

9.5

9.6

9.7

Cosmetic dam

Access should be provided in the inner fender, closure inner pangls, and quarter-panel stru

permit repair g
Door panels p

Bonded comp|
De-bonding p
unique tools.

High-cost con
dash), and inw

The battery g
high-cost con
replacement

Avoid routing
top of the raq

FIGURE 17 - RELATIVELY HIGHER REPAIR TIME

age to visible exterior panels should be repairable without removing panels from

f minor damage to the exterior panel skins.

rocedures should be practical for a .collision-repair facility environment and no
Heat-sensitive adhesives should be figld-repairable.

ARTMENT PACKAGING

ponents should be located.in low-involvement areas (generally rearward towarg
ard (generally toward the‘longitudinal centerline of the vehicle).

hould be located’ina low-involvement area to minimize corrosion damage to sh
nponents. A battery’s potential to spew or leak acid can increase its Cost Contrib
Cost.

enginescompartment wiring across the front of the vehicle. If this cannot be avo
iatar,support, not at the level of the bumper beam. Wiring repair procedures sh

eliminate any

he vehicle.

ttures, if feasible, to

referably should not be designed with integral window frames; use independent flames instead.

bnents should be serviceable at factory seams to allow re-bonding of a new or fecycled component.

t require expensive,

the cowl or front of

eet metal and other
ution well beyond its

ded, route along the
ould be available, to

unnecessary replacement of major (costly) wiring harnesses.

Routing fluid

lines and wires inside enclosed body features should be avoided.

Clearance between adjacent components should be maximized, where feasible, to minimize frequency of

involvement i

n a collision.

Components located fore and aft of the radiator core support should be designed and located in a manner which
minimizes both impact vulnerability and energy transfer potential. Sharp edges and protruding bolts which may
puncture the air conditioning condenser, radiator, battery oil cooler, etc., should be avoided.

Avoid packaging any rigid components (e.g., cooling fans) in front of the radiator core or air conditioner condenser.
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9.8  Mounting systems for high cost components should be designed to flex and allow some energy absorption prior to
the component sustaining damage.

9.9  Sacrificial brackets should be used for accessory drive, engine and transmission mounts, and mounting hardware
to restrict damage to components and prevent damage to engine or transmission castings.

9.10 Sufficient clearance should be provided around components for removal and installation during collision-repair
procedures, without extensive removal of undamaged components.

9.11  Where feasible, electrical components, such as connectors, fuse or relay panels, and protective covers, should

have provisions for field replacement which does not necessitate the replacement of major (costly) wiring
harnesses. \Mire-harness pigfnilc and r'nrl_\nir' kits, nlnng with Ir_\rr\r‘nr'hlr'nc7 should be utilized to keep repair costs to

a minimum.
Q%

N
9.12 The routing ¢f air conditioning lines should allow replacement of the radiator coreﬁbpport side baffles without
disconnecting the lines. This avoids the associated cost of recovering, recycling,(q/ recharging of the system.
Condenser/rgdiator modules should allow servicing of one system without openi@%tpe other system.

9.13 Utilize “quickplug” joints in the various hoses of the refrigeration system. . r\%

9.14 Accessible byulkhead connections for electrical and vacuum systemth@JId be provided to r¢duce the number of
connections ipvolved during powertrain removal. Q

9.15 Electrical wining running into the door should be easily di?nnected, to facilitate door femoval (Figures 18
and 19).

FIGURE 18 - RELATIVELY LOWER LABOR TIME
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9.16 Battery cable
10. BODY STRUCT

Collision damage rg
practical or possible
collision repairs duri
be used to allow low|

FIGURE 19 - RELATIVELY HIGHER LABORTIME
5 should be shielded to avoid defeat of anti-theft systems\(Reference 18.2).
URE
pair differs greatly from vehicle design and“manufacturing. In the field todayj
to replace a structural component at the, factory joints. Manufacturers should ¢

hg the initial design process. Where feasible, materials, structural joint locations
Lcost and practical field repairs in restoring structural integrity and occupant prote)

The vehicle structur¢ should minimize and isolate damage in a progressive manner.

10.1 Energy management for low-speed collision_should consider not only occupant protection, buf

costs.

10.2 Repair of stru
operations.
manufacturerg

10.2.1 Recommend

10.2.1.1 Downstan

front and

Ctural damage to aehicle requires that it be rigidly secured to a straightening
Vehicle manufacturers should work closely with the collision-repair indus
ed Design Practice for Unibody Vehicles

ding._rocker/sill panels should have sufficient length and width in a continuous p
rear, of the panels, to spread the load and allow for adequate grip area when us

it is frequently not
pnsider the need for
and lapping should
ction characteristics.

also collision repair

fixture during pulling
try and equipment

to ensure thatihevehicle can be clamped and pulled without damaging other parts of the vehicle.

ane, at the extreme
ing typical mounting

clamps.

10.2.1.2

Unibody vehicles designed without downstanding rocker/sill flanges should have a practical method (strategy

coordinated with service and equipment manufacturers) for securing the vehicle during pulling operations.

10.2.1.3

installation.

Adjacent components (brake lines, wiring, suspension components, etc.) should not interfere with clamp

10.2.2 Recommended design practice for body-on-frame passenger cars, light trucks, and utility vehicles:

10.2.21

Pickup truck downstanding frame rail flanges should have sufficient length and width in a continuous plane, at

the extreme front and rear of the frame rail area directly beneath the cab (beginning with the front cab mount to
an area just in front of the pickup box and rear edge of the cab), to spread the load and allow for adequate grip
area when using typical mounting clamps.
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10.2.2.2 Passenger car downstanding frame rail flanges should have sufficient length and width in a continuous plane at
the front and rear torque box areas to spread the load and allow for adequate grip area when using typical
mounting clamps.

10.2.2.3 Body-on-frame vehicles designed without downstanding frame rail flanges should have a practical method for
securing the vehicle during pulling operations.

10.2.2.4 Adjacent components (brake lines, wiring, suspension components, etc.) should not interfere with clamp
installation.

10.3 The most frequently replaced components should be lapped on top or outside of adjacent, less-frequently damaged

bers.

panels or me

10.4 The joint locations should allow replacement of frequently damaged components withou

damage to adj

10.5 If lapping and
which restore

acent components.

location designs do not facilitate a practical repair, manufacturers¢should develc
he crashworthiness, durability, and corrosion protection of the vehicle.

10.6 Access should be provided through the inner structure to allow straightening of minor damag

panels.Design
break line.

10.7 Do not punch

s should incorporate roof panel to outer bodyside seams*for easier blending 4

the Vehicle Identification Number onto a part which is likely to be damaged, sug

better to locaté this on the floor of the interior on the driver’s side.

11. BODY HARDWH/

11.1 “Swing-away”

\RE

outside mirrors will reduce the potential for damage to the doors if the vehiclg

opening, autoinatic teller machine, etc. The attachment should fail first (Figure 20).

A

causing additional

p repair procedures

e to the outer body
nd refinishing to the

h as the apron. ltis

hits a garage door

)
I
FIGURE 20 - RELATIVELY LOWER REPAIR/REPLACEMENT FREQUENCY

11.2 Exterior door handles, lock cylinders, etc., should be removable without extensive disassembly of the door, to
minimize the time and cost of refinishing the door outer panel.

11.3 Mounting of fixed rear quarter lights (windows) should be by mechanical means, without the use of adhesives when

feasible.

11.4 Do not use rivets to fix plastic elements to bodywork.
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