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DESIGN GUIDELINES FOR OPTIMIZING AUTOMOBILE
COLLISION DAMAGE RESISTANCE, REPAIRABILITY AND SERVICEABILITY

1. PURPOSE3 The intent of this SAE Recommended Practice is to present a list of
basic gyidelines for optimizing motor vehicle resistance to collision damage,
facilitgte repairability and serviceability. The guidelinesrare intended to
assist dqutomobile engineers, designers and management personnel as they
contemplate designs for advanced models. Then, damageabitity, repairability,
etc., cdn be integrally considered with such other design parameters| as cost,
weight, |manufacturability, warranty, styling, performance, etc.

The guidelines have been compiled from several sources by the Collislion
Repair Qivision of the SAE Highway Vehicle Maintenance and Repair Council in
cooperation with Tech-Cor Research. Basically, these guidelines ref{lect
field experience with damaged vehicles.

Separate lists have been developed for.damageability, repairability,|l and
servicegbility to assist the designer’;and the engineer in establishijng
appropriate priorities. Thus, it is recognized that there may be instances
where an improvement in damageability may reduce repairability. It |[is felt,
however| that the Tists will generally permit independent consideratfion.

Within the context of recognized design tradeoffs, it is suggested that a
basic ohjective should be that the cost of repairing a vehicle shoulld be at
the Towgst level in areas where collision involvement frequency is the
highest] i.e., around-the exterior perimeter of the vehicle.

SAE Techmical Board Rules provide that: “This report1s published by SAE to advance the state oftechnical and engineering sciences.
The use of this report 1s entirely voluntary. and its applicability and suitability for any particular use. including any patent infringement
ansing therefrom. 1s the sole responsibility of the user

SAE reviews eachtechnical report atleast every five years at which time it may be reaffirmed. revised. or cancelled. SAE invites your
written comments and suggestions

Comments on this Recommended Practice are invited from interested parties and can be submitted in writing to SAE
Headquarters.

Copyright 1985 Society of Automotive Engifeers. inc Printed in U.S.A.
All nghts reserved
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2. DAMAGEABILITY ISSUES:

2.1 Component Vulnerability:

- Collision involvement frequency of front end,

60%; the rear end is 30% and 5% each for the sides. (See Ref.

left and right corners is

1.)

- Can an expensive component be moved to a less vulnerable location?

- If
cheaper to replace?

2.2 Resistance to Damage:

- Wh

dapage without being completely destroyed?

2.3 Trans

bn involved in a low speed impact, does the component resist

fer of Damage:

- Ca

en

- Ar
mo

2.4 Damag

n a design be modified to allow a component to absorb low spe
Brgy?

p components collapsing too readily and allowing the load pat
re expensive components?

bability Improvement - Examplés:

- Bumper systems meet a 5 mphino damage standard, including corng
- Pr
- Ho
- Up
components by extending from the cowl/firewall forward to the r
core suppont.

- Plpsticgrille is separate from headlamp bezel and is designed
damage to headlamp and radiator.

bvention of front fender intrusion into windshield.

pd is designed to 1imit transmittal of damage to the windshig

er rail-reinforcement should provide protection to mechanics

irable or

minor

ed impact

h to reach

rs.

1d.
¥
adiator

to limit

- Adequate clearance is provided between hood lock support and radiator.

- Radiator has floating mounts to absorb minor impact damage.

- Cooling fans designed to reduce damage to the radiator core under minor
impact.

- Air conditioning receiver/dryer is located in a minimum vulnerability
area.

- Expensive electronic components are located in a protected area or else

in

a minimum vu]nerab111ty area.
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2.4 (Continued):
- Rack and pinion is mounted in a protected location.

- Adequate clearance is provided for front drive shafts and other underhood

mec

hanical components.

- Fuel tank is protected against puncture by framerails, suspension

com

3. REPAIRA

ponents, etc.

BILITY ISSUES:

3.1 Ease o

f Repair:

- Are
or

- Can
- Is

- Can

on mating flanges for ease of reassembly?

welded components or assemblies readily accessible for straj
removal?

the component material economically repairable?

service parts be located using alignment holes, dimples, or

ghtening

components or assemblies be repaired without. removal from the vehicle?

cutouts

- Is there information provided which describes special welding, assembly
seqUience or corrosion protectiongprocedures?
3.2 Damage|During Repair:
- Can|components be repaired without causing further damage to adjacent
components? i
3.3 Cost of Repair:
- Is the repairscost associated with a design inordinately more expensive

tha
1.
2.

3.4 Repair

n similar<competitive designs?

Does it take more time?

LDo—the parts cost more?

ability Improvement - Examples:

- An

*

approved sectioning procedure exists for the following componénts:

Front and rear rails, forward or rearward of suspension mounting

Rear floor pan at or rearward of suspension mounting
Rocker panel (full and partial)

Windshield and lock pillars
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3.4 (Continued):
- Hood, decklid, fenders, and doors are bolted on for ease in replacement
and have adequate adjustability (+6 mm) minimum.
- Upper engine compartment, rear body, and underbody component alignment
reference marks are provided.
- Mating component flanges have matching cutouts for alignment.
- Oppnings in inner body structure are provided to allow access 1
straightening door outer and quarter panels.
- Pahel joints are designed so that the higher frequency 'replacement panels
arp easily accessible.
* | Front apron extension overlaps strut tower and.upper rail
‘reinforcement. '
* | Front and rear rail extensions overlap t€espective inboard pprtions.
* | Front side member overlaps front floor reinforcement.
* [ Lower back panel overlaps the outer quarter panel and the rear floor
pan. '
- Rocker panel has increased resistance to deformation during straightening
of] front or rear rails.
- Al major plastic components have molded in material identificption codes
fdr bonding and welding.
4., SERVIQEABILITY ISSUES:
4.1 Compdnent Accessibility:
- If a major component has to be removed, do other parts have to| be removed
bgforethe component is accessible? '
4.2 Part Availability:
- Are assemblies or large parts located in vulnerable areas serviced in
sub-assemblies or partial panels?
4.3 Part Cost:

- Are serviced parts, partial panels, and sub-assemblies competitively
priced?
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