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Vehicle Repairability
Committee

�� Mission StatementMission Statement
The mission of the CIC The mission of the CIC ““ Vehicle Repairability Vehicle Repairability 

CommitteeCommittee”” is to inform the Collision Industry is to inform the Collision Industry 
on the factors that are driving total losses. on the factors that are driving total losses. 

�� To communicate to Vehicle Manufacturers the To communicate to Vehicle Manufacturers the 
importance of importance of ““ Vehicle RepairabilityVehicle Repairability”” in the design and in the design and 
manufacture of new vehicles.  manufacture of new vehicles.  

�� To encourage OEMTo encourage OEM’’ s and their parts vendors to s and their parts vendors to 
disseminate specific repair procedures prior to vehicle disseminate specific repair procedures prior to vehicle 
production and saleproduction and sale..



Vehicle Repairability Committee

�� OEMs work with industry suppliersOEMs work with industry suppliers

�� Develop repair proceduresDevelop repair procedures

�� Review and approve equipmentReview and approve equipment

�� Help disseminate OEM repair Help disseminate OEM repair 
informationinformation
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DESIGN BASED REPAIRS™
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What Is Design Based Repair?

DefinitionDefinition

The process by which collision repair shops must know and undersThe process by which collision repair shops must know and understand tand 
how a vehicle was designed, and be aware of all special materialhow a vehicle was designed, and be aware of all special materials, s, 
systems and OEM repair processes tosystems and OEM repair processes to
insure that vehicle is repair correctly andinsure that vehicle is repair correctly and
will function as designed in the event will function as designed in the event 
of  a subsequent collisionof  a subsequent collision



How It All Began…

�� Ever since the first crude automobile Ever since the first crude automobile 
bounced along a rutted trail, mild bounced along a rutted trail, mild 
steel has been the primary material steel has been the primary material 
in most motor vehicles.in most motor vehicles.

�� When these vehicles collided with When these vehicles collided with 
trees, cows or trees, cows or -- as time went on as time went on ––
other vehicles, you simply pulled the other vehicles, you simply pulled the 
damaged steel back, got the tires damaged steel back, got the tires 
pointed in the right direction and pointed in the right direction and 
sent the driver on their merry waysent the driver on their merry way



The Evolution Begins…

�� But the days of yore when men were men and cars were mostly ironBut the days of yore when men were men and cars were mostly iron
are rapidly drawing to a closeare rapidly drawing to a close

�� Over the past 25 years, OEMOver the past 25 years, OEM’’ s s 
have been systematically have been systematically 
replacing mild steel components replacing mild steel components 
with a variety of stronger, with a variety of stronger, 
lighter and more exotic lighter and more exotic 
materialsmaterials



The Evolution Begins…
�� In 1975, vehicles were still made mostly from mild steel, especiIn 1975, vehicles were still made mostly from mild steel, especially the ally the 

frame and other key structural components.  But you begin to seeframe and other key structural components.  But you begin to seethethe

emergence of plastics as well asemergence of plastics as well as
medium and conventional High medium and conventional High 
Strength SteelsStrength Steels

Source:  Drucker Worldwide



The Evolution Begins…

Source:  Drucker Worldwide

• By 2005, the use of Mild Steel had decreased by over 20%, while
components from Medium, High and Advanced High Strength 

Steels (AHSS) had nearly tripled!



The Evolution Begins…

Source:  Drucker Worldwide

• Even using the most conservative estimates, crystal ball gazers 
predict that vehicle produced in 2015 will be only 33% mild steel  



Why The Change?

�� Although there are a number Although there are a number 
of variables that precipitated of variables that precipitated 
this material evolution, it can this material evolution, it can 
be basically boiled down to be basically boiled down to 
two primary reasonstwo primary reasons……



Why The Change?

1.1. Fuel EconomyFuel Economy
•• During the 1970During the 1970’’ s Energy Crisis, OEMs Energy Crisis, OEM’’ s s 

were desperately seeking ways to improvewere desperately seeking ways to improve
fuel economy, and today new fuel economy, and today new ““ CAFCAFÉ”É”
requirements and $4requirements and $4--aa--gallon gas havegallon gas have
OEMOEM’’ s working very hard to squeezes working very hard to squeeze
more miles per gallon from their vehicles.more miles per gallon from their vehicles.

•• Vehicle weight reduction through lighter Vehicle weight reduction through lighter 
materials is a very effective factor inmaterials is a very effective factor in
lowering fuel consumptionlowering fuel consumption



Why The Change?
2.2. SafetySafety

•• In addition to better mileage,  In addition to better mileage,  
consumers demanded and  consumers demanded and  
governments mandated safer governments mandated safer 
vehicles (NHTSA Crash Ratings)vehicles (NHTSA Crash Ratings)

•• By combining Mild Steel toBy combining Mild Steel to
help absorb impact with Highhelp absorb impact with High
Strength Steels to protect theStrength Steels to protect the
passenger cages, OEMpassenger cages, OEM’’ s weres were
able to achieve both objectivesable to achieve both objectives

Golf 1

Golf 5



Why Should Shops Care?

�� While Advanced HS Steels offer many advantages While Advanced HS Steels offer many advantages 
over their Mild Steel ancestors, they canover their Mild Steel ancestors, they can’’ t be t be 
repaired using the same old processesrepaired using the same old processes

�� Doing so may actually do more harm than goodDoing so may actually do more harm than good

�� Incorrect repairs may impact the way that vehicle will react in Incorrect repairs may impact the way that vehicle will react in another another 
collisioncollision

�� If an accident occurs and itIf an accident occurs and it’’ s discovered that the shop useds discovered that the shop used
incorrect repair procedures, that shop could ultimately be held incorrect repair procedures, that shop could ultimately be held liableliable

•• The number of vehicles that can be repaired using The number of vehicles that can be repaired using 
old techniques is rapidly diminishing, and shops old techniques is rapidly diminishing, and shops 
that refuse to embrace design based repairthat refuse to embrace design based repair
procedures will diminish right along with themprocedures will diminish right along with them



You Can’t Heat It!

�� Many Advanced High Strength Steels are Many Advanced High Strength Steels are 
““ Bake Hardened.Bake Hardened.””

�� If you heat these materials with as little asIf you heat these materials with as little as
600600--degrees of heat, you will often weaken degrees of heat, you will often weaken 
them to less than half of their original them to less than half of their original 
strength.strength.

�� These materials may look the same after These materials may look the same after 
being heated, but will never function or being heated, but will never function or 
react as originally designedreact as originally designed



You Can’t Pull It!

�� Many hybrid steels are alloyed with other metals to give them thMany hybrid steels are alloyed with other metals to give them their eir 
light weight and exceptional rigiditylight weight and exceptional rigidity

�� Once initially shaped, they can not be reOnce initially shaped, they can not be re--shaped if damagedshaped if damaged

�� Pulling these materials in an Pulling these materials in an 
attempt to return them to their attempt to return them to their 
original shape will typically lead original shape will typically lead 
to tearing or breakingto tearing or breaking

�� These materials must be These materials must be 
sectioned or replaced entirelysectioned or replaced entirely



So Should Shops Scrap 
Their Frame Machines?

�� Absolutely not!  Absolutely not!  

�� Many full frame vehicles, as well as older Many full frame vehicles, as well as older 
vehicles still on the road are mostly mild steelvehicles still on the road are mostly mild steel

�� As mentioned earlier, vehicles built in 2015 will As mentioned earlier, vehicles built in 2015 will 
still be approximately 30% mild steelstill be approximately 30% mild steel

�� The key will be in knowing where itThe key will be in knowing where it’’ s locateds located

�� And even the most advanced materials may And even the most advanced materials may 
need to be pulled back in order to cut or replace need to be pulled back in order to cut or replace 
it, so pulling systems will continue to be a staple it, so pulling systems will continue to be a staple 
of most progressive shopsof most progressive shops



AHSS-Not Just High-End Problem
�� Shops who think they have lots of time because they donShops who think they have lots of time because they don’’ t repair many t repair many 

highhigh--end vehicles better think againend vehicles better think again

�� Sophisticated alloys are now being engineered into everyday vehiSophisticated alloys are now being engineered into everyday vehicles at cles at 
accelerated ratesaccelerated rates

Source:  American Iron and Steel Institute

2005 2006



Trend: High Strength Steel (HSS)

Source: Ducker Worldwide

Material Content Changes



Trend: High Strength Steel (HSS)

Source: Ducker Worldwide

Metallic Structure Content



Trend: High Strength Steel (HSS)

Source: BMW Group

•BMW

•GM
– 1992 Pontiac Grand Am: 5% HSS

– 2010: Greater Than 50% HSS on All Models



Trend: High Strength Steel (HSS)

HSS Advantages:
– Weight Reduction: Fuel Economy, Performance

– Higher Strength: Structural Stiffness, Safety 

Source: Honda R&D America



Why Pulling is Problematic

�� HSS is Less Ductile Than Mild SteelHSS is Less Ductile Than Mild Steel

�� HSS Will Tear Rather Than BendHSS Will Tear Rather Than Bend



Why Pulling is Problematic

• HSS Allow More Complicated Geometries 
That Can’t Be “Pulled Back”

• HSS Strain Hardens – Initial Damage and 
Subsequent Repair Change Material 

Properties

Source: GM Canada

Chevy Equinox B-Pillar



Why Heating is Problematic

• New Steels are Heat 
Treated

• Heating by MIG 
Welding or Torch 
Weakens Material



Continued Vehicle Technology Growth 
�� The 2007 BMW X5 uses 10 different types of steel in its construcThe 2007 BMW X5 uses 10 different types of steel in its constructiontion

�� Each of these steels has its own unique properties and repair prEach of these steels has its own unique properties and repair processesocesses

�� More and more hybrid More and more hybrid 
and alloy metals are and alloy metals are 
being developed each being developed each 
year, with no end inyear, with no end in
sightsight

Source: BMW Group



Continued Vehicle Technology Growth 
�� The 2009 Ford FThe 2009 Ford F--150 has over 7 types of Advanced High Strength 150 has over 7 types of Advanced High Strength 

Steels in the cab sectionSteels in the cab section
1. [ 02527 LH/ 02526 RH ]   Reinf. Front Body Pillar 

- HSLA 350
2. [ 02525 LH/ 02524 RH ]   Reinf. Front Body Outer 

Upper Pillar - DP780 (Dual-Phase)
3. [ 02533 LH/ 02532 RH ]   Reinf. Front Body Pillar 

Lower Inner - HSLA 350
4. [ 30B03 LH/ 30B02 RH ]   Bracket Windshield 

Header Lower - DP 600 (Dual-Phase)
5. [ 030A63 LH/ 030A62 RH ]  Bracket Windshield 

Header Upper - Mild Steel
6. [ 203A05 LH/ 203A04 RH ]  Door Opening Inside 

Panel - DP780  (Dual-Phase)
7. [ 40477 LH/ 40476 RH ]   Back Panel Inside 

Corner - DP600 (Dual-Phase) 
8. [ 204A13 LH/ 204A12 RH ]  Reinf. Center Body 

Pillar Inner - DP600 (Dual-Phase)
9. [ 24509 LH/ 24508 RH ]  Center Body Pillar 

Assembly - BORON 
10. [ 24327 LH/ 24326 RH ]  Reinf. Center Body 

Pillar Lower – HSLA350
11. [ 10143 LH/ 10142 RH ]  Rocker Reinforcement -

HSLA350



Continued Vehicle Technology Growth
�� HighHigh--Tech Features Moving Down From HighTech Features Moving Down From High--End Average VehiclesEnd Average Vehicles

�� Active Suspension Systems Active Suspension Systems 

�� Front, Side and Knee Air BagsFront, Side and Knee Air Bags

�� Lane Departure Warning SystemsLane Departure Warning Systems

�� Tire Pressure Monitoring SystemsTire Pressure Monitoring Systems

�� Perimeter Object Warning Systems Perimeter Object Warning Systems 

�� Active Cruise Control Systems Active Cruise Control Systems 

�� OEMOEM’’ s Promoting Replacement Vs. Repair s Promoting Replacement Vs. Repair 
�� Stressing Value of Highly Engineered OE PartsStressing Value of Highly Engineered OE Parts



Continued Vehicle Technology Growth

�� Number of ANumber of Alternative Fuel Vehicles Tripled, from 3MM to 9MM (4% lternative Fuel Vehicles Tripled, from 3MM to 9MM (4% 
of All Vehicles)of All Vehicles)
-- Currently 46 Models AvailableCurrently 46 Models Available

-- Nearly 1MM New Alternative Nearly 1MM New Alternative 
Fuel Vehicles Sold AnnuallyFuel Vehicles Sold Annually

�� As a Result, Repairs are As a Result, Repairs are 
Becoming More Complex and Becoming More Complex and 
Many (Most) Shops are not Many (Most) Shops are not 
Equipped to Handle ThemEquipped to Handle Them



Total Loss Trends
�� Total Losses More Than Doubled in Last DecadeTotal Losses More Than Doubled in Last Decade

�� CCC Reports 13% of Estimates Result in Total LossesCCC Reports 13% of Estimates Result in Total Losses

�� Mitchell Reports 18 Mitchell Reports 18 --20% of Estimates Result in Total Losses20% of Estimates Result in Total Losses

�� When NonWhen Non--Appraised Units (Obvious Total Loss) areAppraised Units (Obvious Total Loss) are
Included Included –– Totals Exceed 20% Totals Exceed 20% 
of Units of Units 



Total Loss Trends
The Increase in Total Losses Being Driven by:The Increase in Total Losses Being Driven by:

•• Rising Age of Vehicle PopulationRising Age of Vehicle Population

-- Average Age of US Fleet is 10 Average Age of US Fleet is 10 
Years OldYears Old

•• Soft Used Car PricesSoft Used Car Prices
-- Costs Less to Replace than Costs Less to Replace than 

Repair Damaged VehicleRepair Damaged Vehicle

•• Rising Value of SalvageRising Value of Salvage

-- Rising Value of Salvage Parts Rising Value of Salvage Parts 
for Rebuilding, Exporting and for Rebuilding, Exporting and 
Dismantling Makes Dismantling Makes ““ TotalingTotaling”” Attractive to InsurersAttractive to Insurers

It was only ten years old



Repair Methodology
The “Old Way” (Mild Steel):

– Measure Undercarriage
– If Structure is Kinked or Torn, MIG Weld a Replacement Part or 

Section
– If Structure is Not Kinked or Torn, Pull Back to Specifications

– After Pulling,Heator HammerStructure to Relieve Stress
– Fit Repaired or Replacement Body Panels



Repair Methodology
The “Design Based Repair” (HSS/AHSS):

– Measure Entire Vehicle
– Pull Structure Back Close to Specifications

– Cut (Low Temperature Saw) the Damaged Piece Out
– Hold and Measure New Part On Vehicle
– Spot Weld, Rivet, or Glue the New Part

– Fit Repaired or Replacement Body Panels



If All Steel Looks The Same, How 
Do Shops Tell The Difference?

�� The fact isThe fact is……they donthey don’’ t.  t.  

�� The only people who can really The only people who can really 
tell are the people who designed tell are the people who designed 
it in the first placeit in the first place

�� As this illustration shows, As this illustration shows, 
vehicles today use a multitude of vehicles today use a multitude of 
different materials with different different materials with different 
tensile strengths in different tensile strengths in different 
locationslocations

�� And it gets even betterAnd it gets even better……no two no two 
vehicles are designed exactly the vehicles are designed exactly the 
same way!same way!

Source:  American Iron and Steel Institute



The Keys To Success
�� Shops that will survive and be successful in the future will be Shops that will survive and be successful in the future will be the ones the ones 

that:that:

---- Are able to correctly locate andAre able to correctly locate and

identify these materials and access identify these materials and access 
the OEMthe OEM--recommended repairrecommended repair
procedures for eachprocedures for each

---- Have the proper tools andHave the proper tools and
equipment inequipment in--bay to make andbay to make and
document those repairs to speeddocument those repairs to speed
efficiency and cycle timesefficiency and cycle times



Success Key #1Success Key #1
Correctly locate and identify these materials and access the OEMCorrectly locate and identify these materials and access the OEM--recommended recommended 
repair procedures for eachrepair procedures for each



Where To Find OEM Repair Data

OEM WebsitesOEM Websites
�� Most OEMMost OEM’’ s do a good job ofs do a good job of

providing available collision repair providing available collision repair 
data on their websitesdata on their websites

�� Different sites with different Different sites with different 
navigation can be cumbersome andnavigation can be cumbersome and
time consuming to use, with no time consuming to use, with no 
guarantee of successguarantee of success

�� Many sites charge a subscription Many sites charge a subscription 
fee for this service.  Individually, itfee for this service.  Individually, it’’ s not that expensive but can be s not that expensive but can be 
when you add up all of the OEM sites most shops requirewhen you add up all of the OEM sites most shops require



Where To Find OEM Repair Data

�� Presented by the National Presented by the National 
Automotive Service Task Force Automotive Service Task Force 
(NASTF)(NASTF)

�� Has simplified the process by Has simplified the process by 
providing links to sites in one providing links to sites in one 
locationlocation

�� Shops still face the navigation, Shops still face the navigation, 
subscription costs and subscription costs and 
availability issues once theyavailability issues once they’’ re re 
at each siteat each site



Where To Find OEM Repair Data
�� ChiefChief’’ s Vehicle Information Portal (VIP)s Vehicle Information Portal (VIP)

�� Subscription includes access on Chief Subscription includes access on Chief 
computerized measuring system and up tocomputerized measuring system and up to
four other shop locationsfour other shop locations

�� Contains unedited mechanical and Contains unedited mechanical and 
collision repair data for worldcollision repair data for world’’ ss
premier OEMpremier OEM’’ ss

�� All information is formatted the same All information is formatted the same 
so finding the correct data takes just so finding the correct data takes just 
minutesminutes



Advantages of Using OEM Repair Data
�� Accurately identify where exotic steels, plastics and sensors arAccurately identify where exotic steels, plastics and sensors are e 

located and the correct procedures for their removal or repairlocated and the correct procedures for their removal or repair



Advantages of Using OEM Repair Data
�� Repairing hybrids can be complex and dangerous.  One wrong move Repairing hybrids can be complex and dangerous.  One wrong move 

can cause significant damage and place technicians at riskcan cause significant damage and place technicians at risk

�� OEMOEM--specific instructions are essential for knowing how to safely specific instructions are essential for knowing how to safely 
disable and repair themdisable and repair them



Advantages of Using OEM Repair Data
�� Should a component be pulled?  Sectioned?  Replaced?Should a component be pulled?  Sectioned?  Replaced?

�� Are there any electronic sensors or systems that are attached orAre there any electronic sensors or systems that are attached or
dependent on this component?dependent on this component?

�� OEM data will include thisOEM data will include this
information, and will often information, and will often 
provide the specific steps provide the specific steps 
to do the repairs correctlyto do the repairs correctly



Advantages of Using OEM Repair Data
�� Having access to correct OEM mechanical and repair procedures Having access to correct OEM mechanical and repair procedures 

enables shops to:enables shops to:

---- Reduce sublets by repairing electrical and other component theReduce sublets by repairing electrical and other component themselvesmselves
rather than outsourcingrather than outsourcing

---- Keep control of vehicle during Keep control of vehicle during 
entire repair processentire repair process

---- Provide Provide ““ onon--thethe--jobjob”” training to training to 
technicians on how to perform repairs technicians on how to perform repairs 
correctlycorrectly

---- Make and document higher quality Make and document higher quality 
repairsrepairs



Success Key #2Success Key #2
Have the proper tools and equipment inHave the proper tools and equipment in--bay to make and document those repairs to bay to make and document those repairs to 
speed efficiency and cycle times.  speed efficiency and cycle times.  



The Right In-Bay Tools

�� Shops need the ability to pullShops need the ability to pull……



The Right In-Bay Tools

�� Shops need the ability to sectionShops need the ability to section……



The Right In-Bay Tools
�� Shops need the ability to accurately measure and document the Shops need the ability to accurately measure and document the 

structural integrity of the vehicle framestructural integrity of the vehicle frame……



The Right In-Bay Tools

�� Shops need the ability to document the structural integrity and Shops need the ability to document the structural integrity and 
alignment of the upper body and passenger safety cagealignment of the upper body and passenger safety cage……



The Right In-Bay Tools
�� Shops need the ability to check and verify the functionality of Shops need the ability to check and verify the functionality of allall

vehicle sensors, electronic safety systems and Onvehicle sensors, electronic safety systems and On--BoardBoard--Diagnostics Diagnostics 
(OBD(OBD--II) Systems II) Systems 



The Right In-Bay Tools
�� Shops need the ability to maximize the talents of their techniciShops need the ability to maximize the talents of their technicians andans and

the capabilities of their equipment.  the capabilities of their equipment.  



Vehicles Designed Different Must be Repaired 
Differently with DifferentEquipment

"The Electronic Content of Automobiles Continues its Rapid Upward Trend. It’s 
Predicted the Electronics Cost of a Vehicle will Grow from 25% today to 40% in 2010”



Recognize OEM Design Shifts

�� Obtain the Tools and Knowledge Obtain the Tools and Knowledge 
Necessary to Repair Modern Necessary to Repair Modern 
Vehicles CorrectlyVehicles Correctly



Design Based Repairs
�� The repair process of both the present and future The repair process of both the present and future 

because itbecause it……

1.1. Incorporates OEM design and Incorporates OEM design and 
repair/replacement proceduresrepair/replacement procedures
into the repair planinto the repair plan

2.  Verifies and documents vehicle status prior to 2.  Verifies and documents vehicle status prior to 
actual repairs.  Improves repair plan accuracyactual repairs.  Improves repair plan accuracy

3.   Provides the proper OEM procedures which3.   Provides the proper OEM procedures which
reduces cycle times and ancillary damage reduces cycle times and ancillary damage 
while typically increasing repair while typically increasing repair 
profitability.profitability.

4.  Helps train technicians, assists shops in 4.  Helps train technicians, assists shops in 
keeping control of vehicle by reducing or keeping control of vehicle by reducing or 
eliminating the need for sublets  eliminating the need for sublets  



Design Based Repairs
5.  Repairing and documenting that the vehicle has5.  Repairing and documenting that the vehicle has

been repaired to OEM standards using OEM been repaired to OEM standards using OEM 
repair procedures, and that all vehicle systems repair procedures, and that all vehicle systems 
have been tested and verified to work as designed:have been tested and verified to work as designed:

---- Improves repair qualityImproves repair quality
---- Reduces or eliminates potentialReduces or eliminates potential

liability if vehicle is involvedliability if vehicle is involved
in a subsequent accidentin a subsequent accident

---- Insures that vehicle is Insures that vehicle is ““ Safe AgainSafe Again”” for for 
the customer and their family to operatethe customer and their family to operate



Questions?


