Unit 4 Major Body Repairs

There are four types of collision occurs inthe vehicle. These typesare for the technical
work.

1. Front-end Collision
2. Rear-end Collision
3. Side wipe Collision
4. Roll-Over Collision

1. FrRont-eND Col éision:

Different sections in front end Damage

FRAME AND UNDERBODY DAMAGE IN FRONT DAMAGE

The modern vehicle is designed to absorb a certainamount of shock uponimpact with other
vehicles or stationary objects. Often, when hard impacts occur, a large portion of this shock is
absorbed by the frame or underbody. The frame or underbody, when damaged, will not return
backtoitsoriginal position. This is because thethick gauge of metalused inthe lowerstructure of
the vehiclerigidly holds the newly formed position.

When major body damage occurs, there is usually some frame or underbody damage as
well. Therefore the damaged vehicle must be thoroughly checked foranyframe orunderbodydamage
before the actual repairs are begun. This examination is extremely important. The frame and
underbody must be corrected before correcting the damage to the upper sheet metal sections.
Otherwise, proper alignment o f the sheet metal panels becomes almost impossible and much
valuable time is wasted.



FRONT END SHEET METAL DAMAGE

Once the damaged frame or underbody has been repaired any sheet metal panels which
sustained damage must be repaired. It is important to do this before installing any new sections.
Inspect for damage on all sections located near the frontend. These sections includedoors, cowl
panels, and the various inner panels. Failure to perform panel repair at this point will cause
problems later inaligning.

1. Doors’ Damage:

Doors often receive minor damage on the front edge during front end collisions. This
damage is caused by the front fenders being movedslightly to the rear uponthe initial impact. The
doorsare often misaligned by this force and can be checked by simply openingandclosingthedoors
and noting the misalignment. Any drag or uneven gap between the rear of the door and the
adjoining panel indicates a misalignment. Unit 16 will discuss the proper procedure for door
alignment.

2, Cowland Inner panel damage:

Cowl panel damage is often overlooked during initial inspection. The side cowl panel is
hiddenby the rear portionof the fender and thus cannot be seen fromthe outside. Althoughfilial
finishingof this section of the cowl panel is not necessary, itis important that all buckled metal be
straightened. This is necessary to insure proper align- mentofthe bolt-onpanelsandalsotoseal out
airand water. Onmostvehicles, rubber seals attachedto mud guardscoverthespace betweenthe
innerandouterpanels. Itis importantthatthesesectionsfitproperly. The uppercowlpanelisoften
damagedwhen the hood is moved to the rear. Any upper cowl panel damage can be detected by
the scarred painted surface or distorted metal. Damage may also be detected by installing the
replacement hood temporarily to check for proper alignment.

REPAIR OF FRONT-END DAMAGED VEHICLES:

We will explain general repair methods by going through a typical example of front end
damageandthe replacementofafrontcross member, frontfenderaprononone side, side
member, as wellas repairsto the front fender onthe oppositeside, front fenderapronandside
member. Itisimportantto begintherepairbyrestoringthe front fenderapronandside memberto
theirpre-damagedconditionandtorepairthesupport structure on the replacementside.

1. First, pull the side member on the replacement side in the direction opposite to the
impact direction. Then repair the fenderapronand side memberonthe repairside andatthe
sametimerepairthe frontfenderapronandside memberinstallationareas onthereplacement
side. Thereare many caseswhere the entire fenderapronorside member on the repair side is
deflected leftorrightonly. Sincethereispracticallyno



warping in the lengthwise direction, repairs involve measuring the diagonal dimensions
(A) (B), asshowninthe figure below, and correctingthat distance while keepinganeye on the
repaircondition. Theoperationcanbedoneefficiently, if the fenderapronupper reinforcement
Is pulled at the same time as the side member.
If the side member on the side is repaired toward the outside, slant the pull towardthe
front,keepinganeyeonthediagonaldimensions. Ifitisdeflectedtowardthe inside, pull it toward
the front.

2. Ifthere is severe bending damage to the side member on the repair side caused by pulling,
separate the front cross member and radiator upper support at the point where the diagonal
dimensioniscorrectandrepairthemseparately. Grip,theinside broken face of the side member,
and while pulling it forward, pull the broken piece fromthe inside or push it from the outside.
After repairing the bent portion, match up the dimensions to the standard diagonal
dimensions.

3. Torepairthe replacementside front fender apronand side member installation area, the
mainrepairsare nearthe dash paneland the cowlpanel, butifthe impactwas severe, the damage
willextendinto the frontbody pillar (the door wouldfitpoorly inthis case). Simplygrippingthe
frontedgeofthe side memberoffenderapronandpullingwill notrepair the major damageto the
front body pillar or the dash panel. Inthis case, cut the fender apron and side member near the
installation area, clamp near the major panel damage and pull (keep an eye on the door fit
conditions). Goodresultscanbe obtainedusingthismethod. Also, atthe sametimethatthepillar
isbeingpulledforward, pushing can be done form the interior side with a Porto Power.

2. Rear-eND Col lision:

Different sections in rear end Damage

REAR END BODY PANELS

Whilepullis beingexertedonthe damaged framesection, checkthe effectofthis pullon
the sheet metal sections. Indirect damage on the quarter panels should beginto correct itself.
Often the damaged sheet metal is automatically straightened at the same time as the frame is
being straightened.



Repairing Rear End Body Panels:

1. Remove highplaces.
Afterusingthe lowcrownsurfacingspoon, removeanyridgesor highspots surrounding
the indirect damage. Additional high spots should be worked with various hammers or hammer
and dolly combinations.

2, Straighten panel.
Release a small amount of pressure from the frame to the straightened panel and recheck the

work.
3. Checkalignment.
Checkthetrunk lid for proper fitand gap clearance before and aftereachpullis
made.
4, Adjust hinges.
Afteralltherearbodysheetmetal hasregaineditscorrectalignment, proceedto align the
trunk lid by making adjustments at the hinges. Replace any locking parts which were removed.

5. Bumping andfinishing.
Complete the metal work by following the procedures for metal bumping and finishing
outlined inearlier units. Checkall panels for proper alignment.

REAR BUMPERS

Wheninstalling new bumpers, all damaged bumper braces should be replaced with new
ones to insure a proper fit.

Installing Bumpers:

1. Remove all reusable braces fromthe old bumper.

2. Place the new bumperface down onasmooth padded surface. Thisis done to avoid
marringthebrightplatedsurface. Aheavyclothpadisideal forthispurpose.

3. Installbumperbracesonnewbumperandreplacetheassembledunitonvehicle.



4. Alignthe bumper by measuring an equal distance from each end. It isimportant also
thatthe bumperbelocatedthe correctdistance fromtherearlowerbodypanel. Normally
thereare sufficientadjustments whichcanbe madeto gainthe correct alignment.

REPAIR OF REAR DAMAGE VEHICLE:

Since panel construction of the rear body is more complex when compared to the front
body, the path of propagation from an impact is also more complex and the damage can
bemoreextensive. Therefore,thedamagediagnosis mustbe done accurately. Inmostcasesthe
bumper is impacted during rear end collisions and the impact force will usually propagate
throughthe rearends of the rear side members or nearby panelsand cause damage to the kick-
uparea. Next, thewheelhousingswill deform causing the entire quarter panel to move forward
causing clearance problems betweenothercomponents. Ifthe impact issevere enough, itwill
haveaneffectonthe roof, door panels and centre body pillar.

1. Attach clamps or hooks to the rear portion of the rear side member, rear floor pan or
quarter panel rear end portion and pull while measuring the dimensions of each partoftheunder
bodyandwhile determiningthe degree ofrepairsnecessarybythe conditions of panel fitand
clearances.

2. Donotclampand pulla quarter panelsthat has little or nostrain Onitwhen the rear side member
ispushedintothewheelhousingorthereisclearanceproblemsatthereardoor. Relievethestressinthe
quarter panel by pulling on the sidemember only. If the wheel housing or the roof side inner panel is
clamped and pulled along with the rear side member, the clearances with the door panel can be
maintained properly.

3. Sibpe-wipre Collision:
Different sections in side wipe Damage

QUARTER PANELS

Becausetherear quarter panel isthe only major side panel whichis stationary, itis recommended
that the repairs on sideswipe collisions beginat that panel.

Whenevertwo or moreadjoining panelsare damaged and one is stationary, the repairs should
always beginon that panel. Bok-on panels can be adjusted for alignment. Therefore such panels are
replaced or repaired last.



DOORS
Withthequarterpanelinstallationcompleted, proceed nexttothedoors. Ifmore thanone

doorisdamaged,thereardoorshouldalwaysberepairedfirst. ShowninFig. 16-9isalate-model
vehicle which has sustained severe damage on both front and rear doors. In some cases of door
damage, only the outer panel has to be replaced. However,

in cases of extreme damage to the door frame (inner panel), the complete door assembly must be
replaced.

ROCKER PANELS
Itis notunusual forrocker panelsto be damagedduringasideswipe collision.

Rocker panel damage is of major concern to the technician because much of the vehicle's body
strengthis furnished by the rocker panels. Thisisespeciallytrue ifthe vehicle is of unitized body
construction. Whethertoreplace orrepairthe rocker paneldepends, of course,upontheextentof
thedamage. Whenever minordamageoccurstotherocker panel, itiscorrectedinthesame manner
asany other minordamage. Ifthe rocker panel sustains majordamage, the chances are great that
the panelwillhavetobereplaced.

The vehicle shown in Fig. 16-16 received damage to the rocker panel to such an extent that
replacementis required. It can be done by the following procedure.

CENTER PILLARS

The center pillar, found only on four-door body styles, acts as a lock pillar for the front
door, hingepillarforthereardoor,andcentersupportforasedanroof. Onhardtop andconvertible
bodystyles, thecenterpillardoesnotsupporttheroof, butisfastenedat the bottom to add rigidity
to the body. Very little of the center pillar on the modern automobile isexposedtotheoutside.
Because of this concealment, damaged center pillars are often overlooked during the initial
inspection. Inmanycaseswhere major damageoccurredoncenterpillars,oneorbothofthedoors
cannotbe opened™When this happens, the technician cannot determine the extent of damage
and gain an accurate cost estimate unless one or both doors are removed at the hinges. The
procedure for replacing the center pillar is the same as that for replacing the rocker panel. When
only minor damage has occurred to the center pillar, it is corrected by following the repair
procedure outlined for other stationary panels.

Exterior trim:

After all side panels are aligned properly and the outer panels have been checked and
corrected of any damage, the panels are ready to be drilled for attaching exterior trim. Exterior
trim includes moldings nameplates, emblems, and any other outside hardware which must be
replaced on the repaired vehicle. It is important to do this drilling before the final color coat of
paintis applied, to avoid marring the finish.



REPAIRS OF SIDE-WIPE DAMAGED VEHICLE:

Ifthereissevereimpacttothecentreoftherockerpanel,thefloorpanelwilldeformand
theentirebodywilltakeonacurvedshape likeabanana. Thistypeofdamageiscalleda
banana hit. To align this type of damage, use a method similar to straightening a piece
of bentwire. The two ends of the body are pulled part and the side that is caved in is
be pulled outward (3-wary pulling).



