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Separate lists have been developed for damageability, repairability, and
serviceability to assist the designer and the engineer in establishing appro-
priate priorities, Thus, it is recognized that there may be instances where
an improvement in damageability may reduce repairability. It is felt, how-
ever, that the lists will generally permit independent ¢onsideration,

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 perrmeter of the vehicle.

.2 Damageabthty Issues . . :

2.1 Component Vulnerablllty : :

.Collision involvement frequency of front end, left and rlght comers
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 cannot be moved, can it be made more easily repalrable
or cheaper to replace?

2.2 Resistance to Damage

“When involved in alow speed impact, does the component resrst minor

damage without being completely destroyed? -

42.11

N, 1. Does it.take more time?
.2. Do the parts cost more?
3.4 Repalrablllty Improvement—Examples
_ An approved sectioning procedure exists for the followmg 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 : :
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
allgnment reference marks are provided.
. Mating component flanges have matching cutouts for allgnment
Openings in inner body structure are provided to allow access for
stralghtenmg door outer and quarter panéls..
. Panel jaints are designed -so that.the higher frequency replacement
panels are easily accessible. .
Front-apron. extension overlaps strut tower and upper
rail reinforcement,

2.3 Transfer of P
Can a design be m dlﬁed to allow a component to absorb low speed
impact energy?
Are components cdllapsing too readily and allowing the load path to
reach more expensivg components?
2.4 Damageabili Improvement—Examples

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

Prevention of front|fender intrusion into windshield.

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

Upper rail reinforcgment should provide protection to mechanical com-
ponents by extending|from the cowl/firewall forward to the radiator core
support.

Plastic grille is sep rate from headlamp bezel-and is designed to limit
damage to headlamp fand radiator.

Adequate clearance
tor.

Radiator has floating mounts to absorb minor impact damage.

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

Air conditioning re elver/dryer is located in a minimum vulnerability
area.

Expensxve electronic. components are located in a protected areador
else in a minimum v nerablllty area,

Rack and pinion is nounted in a protected location. -

Adequate clearancelis provided for front drlve shafts-and other under-
hood mechanical components. .

Fuel tank is protectfd against puncture by framerarls, suspension com-
ponents, etc.

3...Repairability Issues

3.1 Ease of Repdir

Are welded components or assemblies readilydecessible for straighten-

ing or removal? ' A ' ;

Can components off assemblies be repaired without removal from’the’

vehicle?
Is the component mpaterial economlcally repairable?
Can service parts b located usifig alignrient holes, dlmples or cutouts
on mating flanges for|ease of reassembly?
Is there information| prov1ded which describes’ special weldmg, assembly
sequence or corrosior} protection procedures? .
3.2 Damage Durjng-Repair
Can components be i i
cenl components?
3.3 Cost of Repair.
Is the repair cost associated with a design mordmately more expensive
" than similar competitive de51gns> S
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is provided between hood lock support and radia-"

Fromtamd-rearraitextenstomsoverta respectlve mboard
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 straighten-
ing of front or rear rails. .
All major plastic compgnents”have molddd in material identification
codes for bonding and Welding.
4. Serviceability Issues
4.1 Component Accessibility
If a major component has to be removed
removed; befofe’ the-component is accessiblep
4.2 Paft Availability.
‘Are assemblies or large parts located in Yulnerable areas serviced in
sub-assemblies or partial panels?
" (4.3, Part Cost
" Are servrced parts, partlal panels, and sfib-assémblies compeétitively
pticed? . " o e
4.4 Serviceability Improvemént—Examples
Parual component panels are serviced sepprately from assembly
Radiator core support side baffles -
Front apron panel extensfon ~
Front and rear rail (exterlsions)'
‘Rear floor pan extension
Door outer parel door sl<in
" Rocker panel
Quarter panel -
If uniside panels are used, , parts should He ‘serviced in the following
sections: - :

do other parts have to be

Windshield Pillar

Lock Pillar .~

Rocker Panel

“Radiator core support is also serviced in afoné:piece sub-assembly.

Air conditioning plumbing does not have t$ be disconnected to service

radiator baffle. o

Front spindles have camber and caster adjjistment, £2° minimum,
* Rear lower control arms have adjustable t¢e-in.

Instrument panel is serviced in sections. '

Instrument panel components and switchgs are readily accessible by

llClb
A service wire issimbedded in the mouldmg of fixed glass for ease of

- removal.
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SAE Recommended Practice

Report of the Maintenance Division, approvcd December, 1985.

1. Purpose—The intent of this. SAE Recoramended Practice is to provide
gutdance to automobile repair shops and personnel in the replacement
of stationary glass when damaged i in collisions.. :

2. Introduction—As the design of today’s automobile changes, new
technology is being developed which has a direct influence on maintaining
the safety and structural integrity of these vehicles. A factor now contribut-
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