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prior written permission of the publisher. 

Copyright 1986 Society of Automotive Engineers, Inc. 
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J1555 NOV85 

RATIONALE: 

Not applicable. 

RELATIONSHIP OF SAE STANDARD TO ISO STANDARD: 

Not applicable. 

REFERENCE SECTION: 

Tech-Cor Collision Data Report, June 1982. 

APPLICATION: 

The intent of this Recommended Practice is to present a list of basic guidelines 
for optimizing motor vehicle resistance to collision damage, facilitate 
repairability and serviceability. The guidelines are intended to assist 
automobile engineers, designers and management personnel as they contemplate 
designs for advanced models. Then, damageability, repairability, etc., can be 
integrally consi derated wi th such other desi gn parameters as cost, weight, 
manufacturability, warranty, styling, performance, etc. 

COMMITTEE COMPOSITION: 

DEVELOPED BY THE SAE ~1AINTENANCE DIVISION: 

N. H. Pulling, Luberty t1utual Research Center, Hopkinton, t4A - Chairman 
R. A. Bollman, Chrysler Corporation, Detroit, MI 
D. B. Cameron, Tech-Cor, Inc., Wheeling, IL 
R. Cossette, Lehman1s Garage, Minneapolis, MN 
K. H. Digges, Natl. Hwy. Traffic Safety Admin., Washington, DC 
J. D. Fobian, American Automobile Association, Falls Church, VA 
r4. R. Francis, AA~1CO Transmissions, Inc., Bala Cynwyd, PA 
W. E. Guthier, Alliance of American Insurers, Schaumburg, IL 
G. V. haddon, Broad Run Enterprises, Honey Brook, PA 
S. Jenio, TRW, Inc., Sterling Hts., r~I 
G. R. Mecherle, State Farm Mutual Auto Insurance Co., Bloomington, IL 
G. W. 14erwin III, AutomotiYe Service Councils, Inc., Elmhurst, IL 
P. f4. ~1iller, MGA Research Corp., Akron, NY 
J. C. Murphy, ADP Corporation, Rolling Meadows, IL 
B. C. Parr, State Farm Insurance Co., Bloomington, IL 
R. B. Pinkerton, TRW Inc., Cleveland, OH 
B. Schimpke, Ford Motor Company, Dearborn, MI 
W. Shapiro, Volvo of Amer. Corp., Rockleigh, NJ 
J. N. Silver, Inter. Ind. Conf. Auto Collision Rep., Des Plaines, IL 
R. H. Weiner, Natll. Inst. for Auto Servo Excel., Reston, VA 
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400 COMMONWEALTH DRIVE. WARRENDALE PA 15096 

MAINTENANCE 
PRACTICE 

SAE J1555 

Issued Nov. 1985 

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

1. PURPOSE: The intent of this SAE Recommended Practice is to present a list of 
basic guidelines for optimizing motor vehicle resistance to collision damage, 
facilitate repairability and serviceability. The guidelines are intended to 
assist automobile engineers, designers and management personnel as they 
contemplate designs for advanced models. Then, damageability, repairability, 
etc., can 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 Collision 
Repair Division of the SAE Highway Vehicle r~aintenance and Repair Council in 
cooperation with Tech-Cor Research. Basically, these guidelines reflect 
field experience with damaged vehi~les. 

Separate lists have been developed for damageability, repairability, and 
serviceability to assist the designer and the engineer in establishing 
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 lists will generally permit independent consideration. 

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

" 

SAE Technical Board Rules prOVide thaI 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 

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

Headquarters. 

Copyright 198 5 Society of Automotive Engli'leers. Inc Printed in USA 

All rights reserved 
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2. DAr~GEABILITY ISSUES: 

2.1 Component Vul nerabi 1 ity: 

- Collision involvement frequency of front end, left and right corners is 
60%; the rear end is 30% and 5% each for the sides. (See Ref. 1.) 

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

- If a component cannpt be moved, can it be made more easily repairable or 
cheaper to replace? 

2.2 Resistance to Damage: 

- When involved in a low speed impact, does the component resist minor 
damage without being completely destroyed? 

2.3 Transfer of Damage: 

- Can a design be modified to allow a component to absorb low speed impact 
energy? 

- Are components collapsing too readi11 and allowing the load path to reach 
more expensive components? 

2.4 Damageabi1ity Improvement - Examples: 

- Bumper systems meet a 5 mph no damage standard, including corners. 

Prevention of front fender intrusion into windshield. 

- Hood is designed to limit transmittal of damage to the windshield. 

- Upper rail-reinforcement should provide protection to mechanical 
components by extending from the cowl/firewall forward to the radiator 
core support. 

- Plastic grille is separate from headlamp bezel and is designed to limit 
damage to headlamp and radiator. 

- 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 vulnerability area. ; 
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Page 3 "'1& Ie J1555 WIP't5 ® 

2.4 (Continued): 

- Rack and pinion is mounted in a protected location. 

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

- Fuel tank is protected against puncture by framerai1s, suspension 
components, etc. 

3. REPAIRABILITY. ISSUES: 

3.1 Ease of Repair: 

- Are welded components or assemblies readily accessible for straightening 
or removal? 

- Can components or assemblies be repaired without removal from the vehicle? 

- Is the component material economically repairable? 

- Can service parts be located using alignment holes, dimples, or cutouts 
on mating flanges for ease of reassembly? 

- Is there information provided which describes special welding, assembly 
sequence or corrosion protection procedures? 

3.2 Damage During Repair: 

- Can components be repaired without causing further damage to adjacent 
components? , . 

3.3 Cost of Repair: 

- Is the repair cost associated with a design inordinately more expensive 
than similar competitive designs? 

1. Does it take more time? 

2. Do the parts cost more? 

3.4 Repairability Improvement - Examples: 

- An approved sectioning procedure exists for the following components: 

* 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): 

Page 4 

- 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. 
, 

- Openings in inner body structure are provided to allow access for 
straightening door outer and quarter panels. 

- Panel joints are designed so that the higher frequency replacement panels 
are easily accessible. 

* Front apron extension overlaps strut tower and upper rail 
reinforcement. 

* Front and rear rail extensions overlap respective inboard portions. 

* 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. 

- All major plastic components have molded in material identification codes 
for bonding and welding. 

4. SERVICEABILITY ISSUES: 

4.1 Component Accessibility: 

- If a major component has to be removed, do other parts have to be removed 
before the 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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