
Estimating Repair Costs

u:er reading this chapter, you should be able to:
,clatn the general purpose of damage estimates.
anually and electronically prepare an estimate,
-ilrne the sequence for evaluating vehicle damage.

=scribe the method of determining the repairability of a damaged vehicle
" -: 'rg gathered information, determine whether damaged parts should be repaired or replaced with new: -33.

' :'clain the difference between flat-rate labor time and overlap labor time when estimatrng repair costs." - a curate materiar costs based on a refinishing materiars list.
.: computer-based estimating programs.

=scribe the benefits of using a digital camera, handheld computer, personal computers, and estimating_-.Nare wnen preparing estimates.
--swer ASE-styre review questions rerating to the estimating process.

h * -1-ODUCTION

-:1e, also called a damage report or darrnge
calculates the cost of parts, materials, and labor

:'.ng a collision damaged vehicle. Developed by

1O-1 Estimators must have a thorough knowledge of.:ruction. collision repail methods, and the use of
: cevetop accurate estimates of repair costs.

the estimator and equipment available, it is a handwritten
or printed summary of the collision repairs needed. The
estimate lets the customer, insurance company shop man_
agement, and technician know what must be done to
repair a vehicle.

Estimates must be accurately written. Repair costs are a
major consideration for both the owner and the collision
repair shop. The profit margins for a collision repair shop
depend heavily on the accuracy of estimates. rnsurance
companies can also write their own estimates.

This chapter will help you understand how both hand_
written and electronic or computerized estimates are Dre_
pared (Figure 10-1).

.'O."! THE ESTIMATE

To understand computer-based estimating, you must first
understand how a handwritten estimate is done. Basically a
hondwritten estimote involves using a pen and pup", oi u
printed form to list all of the informalionneeded to calculate

*ffiw
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264 Chapter.lO

and bill the customer or insurance company for doing the
repairs.

Before any decision involving the repair of a damaged
vehicle can be made, a detailed repair estimate must be
calculated and printed. All of the parts and procedures
that must be completed are listed on the estimate. Then
part prices and labor charges can be tabulated.

Although printed estimating guides are still used in the
industry the trend is to use computer-based estimating
tools (Figure 10-2).

Before writing the {ormal damage report, preliminary
information that identifies the owner of the vehicle and
who will pay the bill must be obtained. This includes the
VIN, make, year, body style or type, license plate number,
mileage, and date (Figure 10-3).

PEffiUFSE t@-€ Darnage reports and estimaies require reference
1c pai't and material prices, labor times and rates, and other informa-
tion. i3oth printed estimating guides and computer pi"ograms are
avaiiable to fetrieve this rnformation. (Courtesy,af lnitchelt t) (A) Colli-
sion estirrating ouides give expiodeo views of major body assernblies
's1rth lhe pari prices and the book labortimes requrr-ed to reolace or
repair each part. rB) Cotnputer-based est,mal.nq sp:eJs access anC
tabuiation of reparr costs. The manuals are on cornpact discs, and
information can be accessed with simple mouse c cks.

FI{}UR€ {$*3 Some small body shops still prepare es: -':
rnanually. A preprinted paper estimating forrn is filled or-rt wiih .
or pencil. Afier referring to estimating book values, all parts, i-*. -

als, and labor costs can De calcirlated for a total cost io repa .'-.
vehicle damage. (Courtesy of 

^,|ilchell 
1)

All parts that need to be replaced or repaired m_:r
identified. A detailed description of all the labor c ,
tions that must be performed with a listing of par:.
materials needed to make the necessary repairs car.
be prepared.

A copy of the estimate is then given to the cusi - .1

Estimate information-pricing of labor, parts and r,,,'- r,

als, and their totals-is then compared to estimate-q -
competing body shops. A written estimate is neec= _

prevent any misunderstanding between the sho: \
insurance company and the vehicle owner.

At least three copies of the written estimate shoL. nr

made. One is kept by the shop, one is given to the . . '
ance company and the other is given to the custom=: ,r,i

estimate is an approximote bid for a given period of t, 
-usually for 30 days. The reason for a specified time p =- :

is obvious: part prices change and damaged pan. , l

deteriorate.
Most body shops provide damage reports or esti*

free of charge. Because estimate preparation can invr irr

considerable amount of time and papenvork, some - i*'

shops charge a flat fee for the estimate.

mEffi EGT Rffi pdhfr ffi pffie}ffi ffiArwffi

Direct repair programs (DRP| are made up of cooper
insurance companies and body shops. An insurance
pany will appro\je a body shop for repairing I'e:.
insured by that insurance company The insurance
pany will have its customers take their damaged ve:.
to one of the approred body shops for repairs. This e

nates the time needed to obtain and approve oD€ o. :. ,

eral estimates.
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;t."" i, .""r**;;;; . ."*i"- ".*A;*." ;;: air work as listed, but only when it is agreed upon bv the shop supervisor and/or a technician.
-red by the vehicle owner or by the insurance com- Thetr/$rk order is a printed form that outlines the pro-
:lpraiser. The estimate explains the legal conditions cedures that should be taken to return the vehicle to its'r'hich the repair work is accepted by the collision preaccident condition. It is a valuable tool to the technr-
.rop' It also protects the shop against the possibilitl' cian, estimator, and shop supervisor. The work order sum-
-:tected damage that might be revealed later as marizes the actual methods necessary to do the repairs on": Drogress.

5 U RAruC€ MHE}&JCTilEBLES

: : Ti nnATE TnruEF FACT(}FilS
- .re additional factors to be considered when writ-

estimate. Such added time is usually negotiated
::r th€ estimator and the insurance company or cus-
, ..nd includes the following:

' . ,ng the vehicle on a frame machine and damage
.:nosis

" ',.ring, pulling, cutting, and so on to remove colli-
,-damaged parts; called access time
."lghtening or aligning related parts

" ' . troving undercoating, tar, grease, and similar materi-

" . :r,olnl1g rust or corrosion damage to adjacent parts
'' :'.:tng rusted or frozen parts
' ' .1ing for ornamentation or mounting holes
' ' .ng or plugging unneeded holes in new parts
' : .:airing damaged replacement parts prior to installa-

' -:cking suspension and steering alignment/toe-in
" : :noving shattered glass
" :.tuilding, reconditioning, and installing aftermarket

.-:ls, not including refinishing time
' : llyi1g sound-deadening material; undercoating,

.llking, and painting of the inner areas
' I -storing corrosion protection
' : 

=noving and installing (R&l) main computer mod-
. when excessive temperatures (above 176"F or

' 'C) are necessary in repair or paint drying opera-
NS

: -moving and installing wheel or hub cap locks
: -placing accessories such as trailer hitches, sunroofs,

'.d fender flares

:3 RK ffiRMERS
..er important function of the estimate is that it serves
- asis for writing the work order or operational plan. It

-,ally prepared from the damage appraisal of the esti-

a specific vehicle. Technicians are given the vehicle work
order before starting repair work. The work order is often
clipped on the vehicle or on the technician's toolbox for
easy reference.

.:rsurance policies contain a deductihle clil*se.
neans that the owner is responsible for a^gwen US{NG ESTSMA-g,!hl6 GtJlmES-.. of the bill, usually the first $100 to $1,000. The

-..ng cost is paid by the insurance company In such Discussed briefly in Chapter 3, cotlision estimoting guides
-'oth the customer and insurance company should help with filling out the estimate by listing part and labor
' ze the estimate. costs (Figure 10-4). Whether in printed or electronic form,

esilmattng gutdes contaln:

F. Lists of vehicle makes and models in the contents or
index

F Section indexes for major part assemblies for each
vehicle

F Illustrated parts breakdowns
F Part names and numbers
b" Flat rate times
P" Part prices
F Other information

Collision estimating guides, also known as collision
damage manuals (Figure 10-5), are essential tools of the
estimator. They contain such items as vehicle identification
information, the price of new or recycled parts, the amount
of time needed to install the parts, identification of almost
any part of the car from the front bumper to the rear
bumper, and refinishing data, such as paint code references.

Estimating guides are often published and updated at
different times of the year when manufacturers change
prices or make model revisions. The information in these
guides is of value to body technicians and refinishers.you
should be able to read and understand them (Figure 10-6).

FIGURE t0-d[ Estimating guides and books provide illustrations
paii rrL.trnbere. and repair Ljme for each make and nrodel vehicle.
(Co,-triesv of A,4itchell 1)
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SUNFIRE 1995.02

v.55
9.55
0.00
9.55
9.55

9.25
9.25
9.55
9.55

10 Label, Emissionll
2.2tE a

Man I rans
ilCaiil Emissions 24575930
w/o Calii Emissions 24575620

Auto Tians
w/Calif Emissions 24576253
Wo Calil Emissions 24576000

2.31 Eno. 2.41 Eno
Man Tians

Moalil Emissions 24576237
ilo Calil Emissions 24575319

Auto Trans
w/oalif Emissions 24575339
w/o Calif Emissions 24575318

Itorder bv ADplication
1 1 Label, Lifting Inskuition 95-01 22588328

02 22679118
l2 Label, odometer Seruice 10443718

Feiinish Fronl Covef. 2.5
R&lBumperCoverAssv.... .. . . . . . #1.5

#lncludes B&UB&B Lowet Radialor Atu Baftle & Solash
Shieds

O/H Bumper Cover Assy (lncludes R&l) . . . . . . . #2.5
llncludes R&UH&B Lowet Radialot Ait Battle. Solash

Shields, Pa*/Signal Lamps & Side Ma*et Lanips

NOTE: All Parts in this section are included in overhaul
unless noted olherwise.

I

6F

1 Cover, Front {P) 22597555 *'1.9 400.00
lP) Paint to Match
#lncludes E&UR&B Lowet Radiator Ah Bame. SDlash

Shields, Patvsignal Lamps & Side Ma*et Lamps
2 Brkt, License - 22d94636 .2 3.45
3 Grille. Front Cover R/L 22599196-7 .2 5.35
4 Retainer, Pushln (4) 20699808
5 Retainer, Outer Cover R 22574624

L 22629293

i diilliiici ---
8 Brh, lmpact Bar f.8 1 3.1 C

#ilBumryt Assy Removed, Not lncluded in
lncluded in F&B Side Lowet Fail Assv

9 Plate, Stud (Zside) Rlt 22598028

o/11.

,i/C /Heatertr/ediiation...,........,...,...,.,....
A,/C Refrigsrant Capacities........
ABS/Brakes. . . . , .

Air Bag Systsm..
Air Cl€aner
Eack Window....
Center Console. .

Clear Coat ldentificalion
Convertible Top ...,..........
Cooling ........
Cowl & Dash
Cruis€ Conlrol System..........,
Electrical . . . . , . . . .

Emission System...........
Engine Mounts
Engine/Trans
Exhaust......
Floor . . . . . . . . . . . . .

Front Bumper....
Front Door.......
Front Drive Ax|e......
Front Fender.....
Front lnner Structure..,......
Front Lamps.....
Front Seat
Front Steering Unkage/Gear.....
Front Susoension
Fuel Tank. . .. .. . .

Hood.............
Infonnation t bels............
Instrument Panel ..,....,,..,
Luggage Ud ........,......
Paint Code Loc€tion .........
Quaner Glass
Quart€r Panel
Rear Body.......
Rear EumfEr..
Rear Door
F;;; ift;.. :,. :.:. :, : :...,,.... ::., :. : :.:. ;..:.
Rear Seat....,...
Reai Srl'$p6nsion,... .', ..,,.,,i. ;.,. .. .. .. : .., .. . ..
Rocker/Pillars. . . .

Fl^^l

Seat Eelts

$ilic;ii";;. : :.,.... :.. :., '....... .. :. : . :..
Steering Pump
Steering Whe€yColumn . , . , . . . . . . . .

Sunmol ..........
Undsrhood Dimensions......
Whee|............
Windshield.....

09t
891
893
892
896
oo5
qee
889
905
8S0
€98
893
837
897
ow
896
897
90'l

WGT MODEL
2000-o2

Helinish Fronl Cover
Belinish License Plate Brkt
R&l Bumper Cover ,qssy..rmper Oover Assy...... . . ........ . . .. .... f1.5

#lncludes R&Un&8 Lower Radiatot Atu Batfle & Sptash
Shields

O/H Bumper Coverumper Cover Assy {lncludes B&l)......... #2.8
#lncludes n&LB&R Lowet Radiatot Air Bafllltncludes n&VB&R Lowet Radiatot Air Baflle, Solash

Shields, Pausignal Lanps & Side Ma*et Lamps &
Fog Lanps

NOTE: All Parls in this section are included in overhaut
unless noted otheMise.

2.6

889
902
s94
892
892
890
ml
895
893
908
890
889
998
907
88S
907
905
908
910
s03
90$
9ol
908
900
904
so1
889
895
895
904
892
893
898

I

001 -17023

1 Cover,Front(P) 12335340 *2.2 234.ff.
#lncludes R&UR&B Lowet Badiatot Ai Baffle, Salesh

Shields, Pa*/Signal Lamps, Side Ma*et Lanps & fq
LAMDS

2 Brh, License Plare (P) 12365279 .2 24.2a
(P) Paint lo Match

3 Emblem (Adhesive) 22658036 .2 6.S
4 Retainer, Push-ln (4) 10121502 .2a
5 Retainer,outer Covet B 22574624 7.2:

L 22629293 7.1a
6 Betainer, Push-ln (4) 20699808 .3;
7 Absorber, lmpacl 22600628 IOH 119.(
8 Bar, lmpact 

' 22608945 IOH 284.G
9 Plare, Stud (Zside) BtL 22598028 3 <

f0 Brh, lmpact Bar BIL 22555724-5 #.8 13.1a
{ilBumpet Assy Renoved Not lncluded in O/H.

lncluded in R&R Side Lowet Rail Assv

AIR BAG
Refer to Procedufe Fxplanalion 29 lor Supplemental RestrainV

ANTILOCK BRAKE SYSTEM
Certain components in the Antilock Brake System are not

intended lo be seryiced individually. Aflempling to remove or
drsconnecl cerlain system componenls may resull in personal
injury and/or imprcper syslem operation only lhose components
with approved removal and installalion procedures should be
seruiced.

SEAT BETTS
Replace belts retraclors and hafdware in use during all but a

minor collision Restrainl syslems should be replaced and
anchorages properly repaired it lh€y were in areas damaged by a
collision, rvhelher the belt was in use or nol, ll there is any
question, replace the b4lt syst-am. Damage, whelhervisible or n01,

could result ln serious personal injury in the event of an accident.

Painl code located on spare tire cover in trunk.

All colors are clear coat

w/O GT MODEL
1 995-99

Relinish Fronl Cover 2.5
R&l Bumper Cover Assy . . . . . . . . . . . . . . . . . . . . . . . . #1.5

ilncludes R&Un&n Lowet Radiatot At Battle & SDlash
Siields

O/H Bumper Cover Assy (lncludes R&l)......... #2.3
#lncludes R&IR&R Lower Badiatot Ait Battle, SDlash

Shields & Parvsignal Lamps

NOTE: All Parts in this section are included in ov€rhaut
unless noted othemise.

'1 Cover, Front (P)
(P) Paint to Malch

041.1 1525

22597554 #1.8 214.00
(P) Paint to Malch
#lncludes R&UR&R Lowet Radiatot Ait Baffle, Salash

4
A
@

Shields & Pa*lgianal LanDs
2 Brkt, License - 

22594635
3 Grille, Front Cover

Coupe AIL 22598286-7
Converlible B/L 22599196-7

4 Relainer, Push-ln {3) R/L 15958694
5 Retainer, Outer Cover R 22574624

L 22629293

,2

.2

t0.50

5.65
5.35

.37
7.24
7.1C

FIGI"TRE'i@-5 Studythisactuai pagefrornanestimatingguidebock.Thesectionlndexlstsmajorparts,assembiies,orsystemsthatn
havetoberepairedonaspeciiicyea.r,make.andmodel vehicle.Thenurnbersonrhan'ri I rfrci^na.^rroe,londwiththenumbersintheco
list o{ parts. (Courtesy of Mitchell 1)
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Estimating Repair Costs 267

:rimary group heading

,:mbers correlate

-:sembly remove and reinstall: & l) operation time

part group

- - sembly overhaul operation time

and replace (R & R) operation

-strength steel designation

= 
- rfacturer's special marketing
:: designation

DOOR

2 DOO DELS
REFI G NOTES

I : Juct for overl necessary.
| :3 f or clear if required

I OOr

ARTS
f oor shell-. . . (p 2.8

(p 2.8)
(p 2.s)
(p 2.s)

0.1
0.1

&fr
LT
RT
LT

RT
LT

462.00
462.00
105.00
105

20278918
202789't9

78367

3.5
4.5Suler panel . .

U olding
edge guard

side adhesive
lower.......

3lass
GM. clear . .

NAGS. clear

201 60804
D8.0s

1 1 54699
9635063
963s064

2032034

c
175 D5745C

LT

RT
LT
RT
LT

21.60
21.60

157.00
157.00
175.00

0
0

1

1

1

.3

.3

.0

.0

.0

.0

FRONT BUMPER

5

/Y wg

dROME
AssemblyR&1..-

Face bar ( 205.00 r1.8 1 256605
'1257285

25505768
2ss05769

1 25881 5

1 256056
1 256057

2200901 0

27.50 0.2
27.50 0.2

26.00 0.3
13.85 0.3
13.8s 0.3

Alter bumper ls removed

lllustrated part callout number

Additional information pertaining
to the refinishing operation

Paint operation time

Vehicle manufacturer's (OEM)
suggested retail price

Discontinued part designation

Drilling operation time

NAGS part number

NAGS suggested retail price

FIGUF|E l0-6 Study how an estimating g-, ::. _ :s part pricinq and labor time informatron



264 Chapter 1O

1. BUMPER

FRONT OR REAR
NOTE: Disconnect at energy absorber (mounling
brackel) or f rame mounting.

ASSEMBLY REMOVE AND REINSTALL (R & I)
lncluded:

. R&lunilasassembly
o Alignment lo vehicle

ASSEMBLY OVERHAUL
lncluded:

o R&lassembly
. Disassemble
. Replace damaged parts
. Reassemble unit
o Align lo vehicle
FACE BAR REMOVE AND REPLACE (R & R)

Included:
. R&Rfacebar
o R & | guards and face bar cushions (unless

otherwise noted in texl)
ALL BUMPER OPERATIONS

Does Not Include:
o Additional time for lrozen or broken fasleners
. Relinishing
o Optional moldings, name plates, emblems, and

ornamenlation; air bags and lamPs
r Stripe tape, decals, overlays
. Removal of hydraulic energy absorbers
. Aim headlamps

2. FRAME

UNITIZED
Included:

. Welding as necessary and electrical wiring

. Floor mats, insulation, and lrim (if required)
Does Not lnclude:

. Setup on frame machine and damage
diagnosis

r R & | of all bolted-on parts and body sheet
melal

o Wheel alignmenl
o Refinishing, undercoating, sound deadening

malerial, and anticorrosion protection
. Removal of adjacent panels
o Time for pulling

CONVENTIONAL
lncluded:

o R & | lronl sheel metal and body assembly
o Fronl and rear suspension parts
. Sleering parts and powerlrain as assembly
. Brake line disconnect and bleed
o R & | fuel tank and bumper assembly
. Control linkage and electrical wiring

Does Not Include:
o Setup on frame machine and damage

diagnosis
. Wheel alignmenl
e Refinishing, undercoating, sound deadening

material, and anticorrosion proteclion
o Time for pulling

FRONT OR REAR SUSPENSION CROSS MEMBERS
lncluded:

o Welding as neeessary
Does Nol Include:

. R & | of all bolted on parls
o Wheel alignment

3. GRILLE

lncluded:
o Grille remove and reinstall
r Lamps (when mounled in grille)
. Slandard equipment molding,

name plales, and ornamenlalion
Does Not Include:

o Slripe tape, decals
o Optional molding, name plales,

and ornamenlation
o Refinishing
. Optional lamps
. Aim headlamps

GR ILLE/HEADER PANEL/FASCIA
Included: (unless otherwise noted)

. Grille remove and reinstall

. Lamps

. Alignment to vehicle

. Fillers and exlensions
Does Not lnclude:

. Bumper assembly remove and
reinstall

' Refinishing
. Stripe tape, decal, overlays
r Molding, name plates, and

ornamentalion
. Drill time
. Aim headlamps

FIGUFtE 1O-7 Notehowanestimatingguidesummarizesoperationsforrepairsthaia'3'cudedandthosethatarenotincluded.Labo'
time would have to be added for repair operations not included for rusted, frozen parts, mo I -;s atm headlights, and other labor tasks.

I
I

1



Estimat Flepair Costs 269
rllision estimating guides can be used as a reference
:'icrng parts. However, they should never be used to
.tline the final estimated total. The prices in estimat_
-ides are factory-suggested list prices. parts that have
liscontinued are usually listed and noted with the
D. The price that appears in the guide is the latest
ailable at the time of publication.

.:h collision estimating guide will have procedure
. Sometimes called P pages, these procedure pages
,: rmportant information such as:

r.angement of material in the guide
-,lanation of symbols used in the suide
:nitions of terms used in the guidl
.','to read and use the parts illustrations
:edure explanations, including which operations
ncluded and which are not included together (Fig_
i 0-7)
' discontinued parts information is displayed
interchangeable part information is displayed

, tions to labor times
,r times for overlap items
. to identify structural operations
. to identify mechanical operations

Use Procedurc Explanations 7 and 2g with the tollowino text.

lq .n* f)4Y Jffi,'l' Wo ry,,,:
Fender Assy

Service manuals and estimating guides also contain
exploded views of parts. Such illustrations are useful in
determining which parts must be replaced during repairs.

When using crash estimating guides, the body techni_
cian and painter, as well as the estimator, must be familiar
with terms that are commonly used in estimating guides:

Remove and install (trt&l) means the item is
removed as an assembly set aside, and later reinstalled
and aligned for a proper fit. This is generally done to
gain access to another part. For example, .R&l
bumper" means that the bumper assembly Las to be
removed to install a new fender or quarter panel.
Rernove anel replace {R&R} means to take out the
old parts, transfer necessary items to new Darrs.
replace. and align.

F Overhaul tO/F{} means to remove an assembly from
the vehicle, disassemble, clean, inspect, and replace
parts as needed, then reassemble, install, and adjust
(except wheel and suspension alignment). O/H time
should be used only if the time for repairing the individ_
ual parts (less overlap) is more than the overhaul time.

Looking at Figure i0-8, how many hours of labor are
listed to R&R and refinish the front fender?

Appendix B in this textbook lists other terms that are
accepted by most estimating guide publishers and estima_
tors when filling out written forms. Chapter 3 also intro_
duced basic shop abbreviations.

'ro.s pd\FtT pRFCES

Once the vehicle is judged repairable, the next decision is
whether the collision damage requires new parts or the
repair and straightening of existing parts. The estimator
must have the ability to compare the cost of repairs against
the cost of new parts or units.

As a rule of thumb, repair costs should never exceed
replacement costs. If there is some doubt that repairs and
straightening will not produce a quality job, then new
parts should be used. Remember, sheet metal parts usuallv
offer the most opportunities for repair and siraightening.
As a result, sheet metal repairs, replacement, and refinish_
ing of panels generally account for the larqest number of
estimate dollars.

New parts are manufactured by the auto maker or an
aftermarket company They are usually more expensive
than used parts and sometimes require more time to pre_
pare them for installation and painting. New parts often do
not have the factory undercoating and corrosion protec_
tion of a salvage part.

To reduce parts costs, many insurance appraisers and
some customers might want the body shop to use salvage
parts. SaEvage parts are used parts in good condition that
were removed from totally wrecked vehicles by salvape
varos.

Some customers might object to used parts in their
repaired car. Inform them that used parts mignt ne prefer-
able to new parts.Explain that new parts do no1 akays have

255.00
2ss.00

.sulelor

R/L'10405868-9
R/L 10430448.9
R 10293182
L 10285881

R/L 10407559

.1 5.20

.3 31.50

.2 5.60

.a c.ou
#.1 3.80

.2 14.85

.2 14.85

.2 14.85

.2 14.85

.2 14.85

.2 14.30

#ilFender Liner Removed
- Houlding, Side (Adhesive,

,€ntury
Jaspdr Green 00 R/L 10425989-9
\avy B.lue 00 R/L 10425982-3>andnft 00 R/L 10425994_5)rrver 00 R/L 10425980-1
, oreador Red 00 F/L 10425996-7,arnr ro Match 00 R/L 12532560_1

#lncludesDisconnect & Connect Bumpet End, R&UR&R
Hoo-d Hinge & Fendet Liner, wlEiumper'Removed

7

e

#lncludes Disconnect & Connect Bumper End,

loo! HilSe & Fender Liner, w/dunper'l

r 3race, Fender
- Jnet, Fender
: S,hield, Splash

R 12455104 #2.1L 12455103 #2.1

Deduct.2
: -iing€, LwrHoodll R/L 10297155-4

Jlllcluded ilFender Assy

1O*€l Study hcw columns in an estimating gLride g ve
:es and labor times in hours. For example. how ntucl-

- "erder cosl and houv many hours of iabor woulcl yoLr ae. !.'1 (Courtesy of Mjtchell 1)
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Remember that salvage parts could
have been previously damaged and
repaired. For this reason, carefully

inspect all salvage parts before they are installed
to be sure that they are structurally sound.

factory corrosion protection and that factory rust protec-
tion is difficult and time-consuming to match in the shop.

Many salvage yard dealers offer a free computer parts
location service. They use shortwave radio or computer
messaging to request your needed parts from salvage
yards all over the countql

Each damaged car poses different problems that must
be answered to arrive at a repair versus replacement deci-
sion. The most numerous and difficult questions arise
from major collision wreckage.

For example, let us say that you are estimating a car
with a "hard hit"in the right front.You might have to decide
whether to install a partial or complete right, front, frame
rail.Do you want to section the damaged rail and splice on
a partial front-half section? Or should you remove and
replace the complete rail? Which would save time and
money while still producing a solid structural repair?
These kinds of questions take time and thought to answer.
Therefore, you must know correct repair procedures to
write an estimate properly

Generally clues to body distortion (twist, sag, or side
sway) are apparent if any cracking of stationary glass
(windshields/back window) is noted. Stress cracks indi-
cate minor panel damage and movement. Always use a
shop light to look around affected areas to find stress

cracks between panel joints. Sealer and undercoating
cracks offer hints of damage.

ln some situations, such as a severely damaged front
end, an estimator might want to consider a complete front
clip. The fi'ont clip assembly generally includes all body
parts from the front bumper to the rear of the fenders.

Part prices given in estimating guides usually do not
include the cost of state and local taxes; shipping from the
supplier; items such as bolts, rivets, screws, nuts, washers,
clips, and fasteners; body repair materials; and refinishing
costs, unless otherwise noted. These costs must be added
to the estimate.

Once the part prices, material costs, and repair time have

been determined, they can be entered into the estimate.

{O.3 LABOR COSTS

The flat rate is a preset amount of time and money
charged for a specific repair operation. Estimating guides
provide an explanation of what the flat rate labor time
includes and does not include. For example, replacing a
panel or fender includes transfer of the part attached to
the panel.lt does not include the installation of moldings,

antennas. refinishing. pin striping, decals, or other acc.:.
sory parts. -\lso. it does not consider rusted bolts, unc:
coating, and aiignment or straightening of damaS*d

adjacent parts or bolts.You should add a nominal amc -ttuiiL

of time to cover these types of unwritten repair operatic. s,

The flat rate labor time reported in collision darn'!*,
manuals should be used only as a guide. It is based pri: ;;n

rily on data reported by vehicle manufacturers who h' t'
arrived at these estimates by repeated performance ff
each operation under normal shop conditions. Estima , r[

guides usually provide an explanation of the establis:=r
requirements for the average mechanic. working ur. ----
average conditions, and following procedures outlinec Ll:

their seruice manuals.
The Iabor times do not apply to cars with equiprr.=:

other than that supplied by the car manufacturer as s:'.i*
dard or regular production options. If other equipmer.- s
used (body spoilers, ground effects, etc.), the time mus. :*
increased to compensate for these added variables.

JOB OVFRLAP
Job overlap means that replacement of one part du: -
cates some labor operations required to replace 3t D- r
cent or attached part. With job overlap, reductions in :r
estimating guide s flat rate labor times must be considere:..
For example, when replacing a quarter panel and a r=a"

body panel on the same vehicle, the area where these :., l

components join is considered overlap. Where a la: : '
overlap condition exists, less time is required to repla-r
adjoining components collectively than is required u';.=r
they are replaced individually

Overlap labor estimating information is geoera.r;

included at the beginning of each group. In th,:'.t
instances where overlap information is not given, app: -
priate allowances should be negotiated after orr oll-r,-
spot evaluation.

INCLUDED OPERATIOTUS

Another labor cost reduction is known as included ope:r
tions. Included operations are jobs that can be p='
formed individually but are also part of another operatic.
For example, the suggested time for replacing a dc,:-
includes the replacement of all parts attached to the do,:
Unless a salvage door is used, it would be impossible ,:

replace the new door without transferring these parts. Cc --

sequently the time involved to transfer these parts is cc --

sidered "included operations" and is disregarded. This :
because the times for the individual items are alrea.
included in the door replacement time.

An experienced estimatorwill not overlook the remo',l
of exterior trim and body sheet metal hardware. These par---

must often be removed prior to repair or painting oper
tions. They must then be replaced after these operations.

Once all the repairs and labor times have been entere:
on the estimate, the computer will total your figures for yo*
If you do not have computerized estimating, it is necessary' . .

iiru,$miL

Jmo,rrli

'illrylb 1
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: conversion table. A conversion table can be used' 
=:: flat rate labor time into dollars to fit local hourly
' perating rates. With a computer estimating system,

'r "' , .s built into the software and is calculated automat-

' " ,- establishing flat labor rates, shop overhead
r " , ..g such items as rent, management and supervi-

'-::lies, and depreciation on equipment) must be
' - 

-ed. Then the actual labor cost of all employees
, - ..g office help) and the profit required to keep the
- :.: lperating must be added to the shop overhead to

,. joilar flat rate for repairs. This flat rate cost is usu-, - ,:=d on an hourly basis.
. .: times shown in all collision estimating guides are

- ..ours and tenths of an hour. If a vehicle requires a
r -:-.. front fender, a new wheel opening molding, and

, - rne plate ornament, the total labor replacement
, . - ,,rding to a leading estimating guide, is:

> Clean panel/light sanding
> Mask adjacent panels
> Prime/scuff sand
> Final sand/clean
> Mix paint/load sprayer
> Apply colorcoat
F Remove masking
> Clean equipment

The basic colorcoat application generally does nol
include:

, _:ening molding
: : tl of nameplate

3.4 hours

' - shop's dollar per hour operating rate is $25.00, the
*r :ated labor cost would be $87.50. When the labor
, - Cetermined, they are written on the estimate form.

..e rvhole, flat rate operations comprise all work in
-,,:nponents must be removed and replaced. Esti-
,., rrk is work done to straighten and/or repair body

::s. However, it is not always that simple. Sometimes
:-: combinations. A good example of this is when
- 

=mbers must first be straightened before cutting
. :o make sure the new member will line up prior

- ..g, This operation, even though it is a flat rate R&R,
' :', e some additional estimated time added to the
--= ior the procedure.

> Underside of hood or trunk lidsp Covering entire vehicle prior to refinishing if necessary
F Protective coatings
> Additionaltime to produce custom, non-OEM finishes

Painting times given in most estimates are for one color
on new replacement parts'outer surfaces oniy. Additions to
paint times are usually made for the following operations:

Cost of paints or materials
Matching and/or tinting color
Grinding, filling, and smoothing welded seams
Blending into adjacent panels
Removal of protective coatings
Spatter paint
Custom painting
Undercoating
Anticorrosion materials
Sound-deadening materials
Edging panel

> Underside of hood
> Underside of trunk lid
> Edging new part

l. First panel
2. Each additional

F Anticorrosion coating
ts Two-tone operations

(unless othenruise specified in text)
l. First panel
2. Each adjacent

F Stone chip (protective material)
l. First panei
2. Each additional

> Overlap (adjacent parts)
l. First major panel
2. Each additional (except extensions)
3. Extensions

> Overlap (nonadjacent parts)
1. First major panel
2. Each additional

3.0 hours
0 2 hours
0.2 hours

l

I

I

Add 0.6
Add 0.6

Add 0.5

Add 0.3

Add 0.3

Add 0.6

Add 0.4

Add 0.5

Add 0.3

if

-.m."
:@r
rls. m,

str
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irh,
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' flmulii,
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: J REFINISHING TIME
, '- a correct estimate of the amount of labor time
, ': r to refinish panels, doors, hoods, and so on is a

::: of an estimator's job function. Although the wide
i . ' materials and conditions sometimes makes it dif-

, arrive at a precise refinishing cost, there are a
- 
=r of generally approved concepts that will help you

- -r: a fair judgment of the amount of materials that
r = reeded for the job.

::'' rate manuals published by vehicle manufacturers
:lor time plus a materials allowance (in dollars) for

. ..:ude of individual paint operations. However, inde-
,- .tly published estimating guides and collision dam-

,,1 .:ruals list paint labor times but not the dollar value
- raterials required.

. tme estimating guides, the time required for paint-
. :f own in the parentheses adjacent to the part name.

-sic colorcoat application generally includes:

F Clearcoat (basecoat/clearcoat) after deduction for
overlap
l. First major panel
2. Each additional

Reductions to paint times can be considered for the
following:

Add 50%

Add 25%

Fulltime
Deduct 0.4
Deduct 0.2

Fulltime
Deduct 0.2
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Use this column for paint color
with included materials when
no clearcoat is required.

Use this column for paint base,
pearl, clear, and included materials
when three stage is used.

Use this column for paint color
with included materials when
clearcoat is required.

Estimated paint hours
in half-hour increments

Cost (Dollars)

1.6-2.0
2.',1-2.5

20.1-20.5
20.6-21.0
21.1-21.5
21.6-22.0

Three
Stage

$ 681.31
698.9s
714.34
729.

.29
1244.69
1260.08
1275.48

ADDITIONAL MATERIAL COSTS FOR BLENDING ADJACENT PANEL
Add according to procedure on page P4

Hours
5.6-6.0
6.1-6.5
6.6-7.0
7.1-7.5
7.6-8.0

Cost

$ 97.67
105.28
112.81
123.80
131.19

NOTE: Additional material required for special circumstances.

FIGUFIE't0*9 Thischartletsyouaddcorrectcostsfordifferenttypesof refrnrshnrarerrals.Three-stagerefinishmaterialscostmore:-:
single-stage paint. (Couftesy of Mitchell 1)

The labor allowance given in a collision estimating
guide does not include any material costs. These must be
estimated using a locally compiled refinishing materials
list or one that is accepted on a national or regional basis.

The use of a guide permits shop owners and estimators
to place a fair evaluation on the refinish materials actually
used. Figure 10-9 shows a table for tabulating repair times
for single-stage, two-stage, and three-stage paints.

.ICI.5 ESTIIVIAT'E TOTAI*

Once all cost information is entered (parts, labor, and
materials), the amounts can be added together for a subto-
tal. To this figure, the estimator adds any extra charges,

such as wrecker and towing charges, storage fees. .- :
state/local taxes. These figures, added to the subtotal. : . r:"

pose the grand total estimate of the repair (Figure 1G--

While more and more larger body shops are c- tLrili

repair jobs such as wheel alignment, rustproofing, an - t
replacement. smaller shops still "farm out" or "sublet :- 

':i*,
jobs to others. When this is done, the specialty shop -

the body shop for the work. Shops that farm out work -'-*
ally have a column-Sublet-where the retail labor c -,r ,trr

marked. This sublet figure is added to others to obtai-. ,r,"

grand total of the estimate.
If the owner wants to have "extra" work perfor - i;

(damage that occurred prior to the collision), this sh, - i

be noted as "customer requested (C/R)" repairs. Insura. . "

38.1-38.5
38.6-39.0
39.1-39.5

983.12
995.05
1006.99

669.41
677.19
684.97

19.1-19.5
19.6-20.0

Hours Cost
0.0-1.0 $ 15.73
1.1-1.5 20.99
1.6-2.0 28.86
2.1-2.5 36.24
2.6-3.0 47.94

3.1-3.5 $ 55.09
3.6-4.0 63.04
4.1-4.5 7A.92
4.6-s.0 t 82.25
s.1-s.5 / go.oo

Use this chart when calculating
blending materials according to
explanation on P-4.
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companies will not pay for customer requested repairs not
a result of the wreck. A separate estimate for these extra
repairs must be made for the customer.

From the estimate. a work order can be written for the
technician who is going to repair the damaged vehicle.

When working with any estimating system, either man-
ual or computer, those working with the damage report
must understand:

ts Where vehicle options are listed, so these can be dou-
ble-checked for accuracy

F Which labor rates are shown for a given operation and
how to identify them

r Which times and amounts are judgment items and
how these were generated

F" Which times and amounts have been overridden
s' Which times are included and which are not

Only by understanding all of these can a judgment be
made on whether the damage report is accurate. Each sys-

tem will produce a unique look.

fS.6 GOIVIF,UTER EST!MAT'I'q{}

Computer-based estimating systems using a personal
computer (PC) provide more accurate and consistent
damage reports. The use of computers makes dealing with
thousands of parts on hundreds of vehicles more manage-
able. Computer estimating is easier than writing an esti-
mate manually (Figure 10-11).

Estimating programs provide comprehensive parts data
and labor times for the collision repair industry Most body
shop repair programs are Microsoft Windows@-based and
are used on lBM-compatible PG. Estimating programs are
organized just like collision estimating guides and are based
on a comprehensive database of parts and labor information.

Estimating software can also help save time on search-
ing for parts. Estimating software automatically narrows

FdGUmH 1O*1t Most collision reparr shops are no\r/ compuler
based to streamline and speed the estimatilrg llrocess. (Caurtes)t of
l,,titcheM )

the qualified parts selection range to the specific vehic .
displayed. Comprehensive VIN decoding (right down '

the drivetrain information) helps the estimator select t. :
right parts for the right car.

Estimating software makes it easy to prepare estima::\
while interacting with on-screen parts graphics.You sim::
"point and click" on the description or graphic of the p,.-
that needs repair or replacement, the database is autoir-..
ically accessed for the part, and then it is calculated i--
your estimate.

The part lister displays the information contair=,
within the collision estimating software, including imp
tant part and labor information notes, in the same fronl- -

rear sequence as the guide. Part price and new veh.: -
updates are provided regularly by software publishers.

Estimating software takes care of important details, s, - :

as refinishing parts and accounting for additional labor I

optional equipment. Estimating software guides ,.

through the estimating process to help present your L-,-
tomer with a clean, professional estimate in just minutes

Estimating software handles complex calculations a "

procedures, which means fewer supplements and a,: -

tions. It virtually eliminates the math and logic er -

sometimes found in handwritten estimates.
Computer-based estimating systems store the coliis.. r

estimating guide information in a computer. This el,-r
nates a lot of time in looking up parts and labor times "- I

manually entering and totaling them on a form. The c -
puter prepares a damage report while still allowing -- -

possibility of a manual override when necessary
Computerized estimating and shop management :- -

tems are being used by an ever increasing number of b ,:,

shops. Regardless of size, body shops face concerns . ,,.

demand increased efficiency and speed. A dran..
increase in the number of vehicle makes and models ,,,.

led to a tremendous increase in essential repair infor- ,"

tion. Part numbers, part prices, and repair times are c I

stantly updated and changed. Calculating the nee_.
costs for repairs is now more complicated than ever: D,r"
age report writing, accounting, job costing, time .
inventory control, and business analysis can all be :,, ,

formed more quickly and easily using a computer.

Gffi [V5 $* L$ry"ffi FA GG nffi p6 n$ ffi FSTS
Ahxm .$Affifficls{

A computer is an electronic device for storing and ma- r-

ulating information. The computer is simply a mac:, '-
that helps people use large databases of information.

Like an automobile, the computer is made up of '..r'

ous systems and components.Computer input deDices 
',,"

items such as the keyboard or bar code reader that a., ,,

you to put information into the computer.Output det
are items such as cathode ray tubes (CRTs) or mon. 'r,

and printers that allow you to read information inside ' .
computer.

An awareness of computer jargon is essential to un.-l
standing the computer. The following is a list of definit. . rn
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. -aint the damage report writer with computer ter-

3r, increase an understanding of the computer, and
- a reference guide.

trocessing unit (CPLI) The portion of the computer
- ..i directs the sequence of operations by electrical

- ..rals and governs the actions of the units that make
.: the computer. The CPU is the "computer brain"

-:re calculations take place.
.rd An instruction to the computer to perform a

=defined operation.lt can be given by typing on the
."Doard or installing data from another device.
.: disc (CD) A disc that stores optical data instead

' ragnetic data. It can hold several times the infor-

'":ion of a floppy A CD is a "read-only"disc.You can-
. erase or alter data on a CD.

r movable, blinking marker or pointer on the mon-' r'screen that shows where the next point of entry
. :hange will be made.
-. device that holds a disk, cassette tape, or CD so

- ... the computer can read data from and write data
- cit.
. r remove information or data from memory or' n disc storage.
:rsft A thin magnetic disk (in protective paper or

.-stic jacket) that stores data or programs. It is erasa-

= and reusable and comes in several sizes. They are
' 

=n used to back up data in case the information is
:. on the main hard drive.

. -rft A device, usually inside the computer, to store
:r.ie ornourts of data magneticalliz Unlike a floppy
- 'r, it is rigid and not readily interchangeable but
:.r store and retrieve data faster than a floppy
.,e The physical parts of a computer, such as

- 
= keyboard, mouse, screen, disk drives, printer, and

" tn.
- -omputer A small portable computer with a flat dis-

:.\' screen for working in remote locations (Figure
-12). Also called a notebook computer.

' .ne compuler A powerful computer capable of stor-
- and processing extremely large amounts of data.

-. .o called the "host" computer in some systems.
-. Computer chips that hold information electroni-
,, lr, This information is lost when the computer is

- ,t off, unless the information is "saved" to make it
-lmanent.
r displayed list of options from which the user

-:.€ctS an action to be performed.
- -\ device for sending computer data over phone

,es for use by another computer at a remote location.
,r The computer screen for viewing information.

. -erals Hardware that can be added to a basic com-
lter, such as a printer, disk drive, CD drive, or

:odem.
. .n Disc information that loads into memory to allow

' .e computer to do a specific task.
.c write data from memorv to disc for permanent

- traqe.

FlGL.!RE 1O-"12 Thrs advanced estimating systern uses a
special laptop computer with a touch screen to inpllt daia about
vehicle clamage . (Courtesy of lv4itcheil 1)

Software Instructions written in a computer language that
tell the computer what the user wants to do. Smaller
programs come on floppy disks. Larger, more com-
plex programs come on a CD. Also known as pro-
grams.

System softuare Disc information that allows the com-
puter to start up and operate.

f*OfE For filr:re infontration oft cofit!)uter' .5-l,sfcfil.s
used in a bodv shrtp, refer bac:k {o Cltupter ,? on Seruice
htforrrrutktn.

TYPES (f,F CSMPI.ITESA
HST! !MAT! htG SVSITH;VtS

Computers are revolutionizing the art of estimating by
making enormous amounts of data readily accessible and
user-friendly There are basically two types of computer
estimating systems: dial-up systems and resident, or in-
-l-^^ ^.,^r^*^JrluP, Jy5r-cll15.

The dial-up estimating system relies on data stored in a
mainframe computer at a remote location. The data in the
mainframe is usually accessed over the Internet via a
modem. The shop may be charged a fee whenever data
from the mainframe is accessed.

An in-shop estimoting system has all of the data needed
at the shop office, usually on CDs. The system does not
lequire a fee for each estimate. However, the shop must
purchase current CDs or subscribe and pay an annual fee
to get updated CDs. Modern computer estimating systems
store an electronic database containing upto-date part
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rdern service software will help select the lowest

- arts available from the selected suppliers. The sup-
. and parts information prints at or near the bottom of
-.imate, detailing the supplier's address, phone num-

d part number and price.
Loge parts soltuore provides easy access to a user
rized database of recycled parts and suppliers in
.\merica. This type of computer program often sup-

'.n on-line accessible parts database from a growing
:i of thousands of recyclers. Salvage parts software

' .,'ou to quickly search and find quality recycled parts.
:: then include them on the electronic estimate.- : salvage parts database is often supplied by the
rtive Recyclers Services Corporation. With some
.:. these recyclers update their inventory of replace-
:arts into the shops Internet server. Salvage parts
:r: con be set to automatically download on a pre-

.ned schedule, every day if desired. The shops
, er hard drive will then have an information data-
.- recycled parts. Having the most current recycled

entory available ensures you will quickly find the
- rvant at the price listed.

' r] FstAYE# {3V9ffi LAp mffi ffi *.rffiTgGft$

--mating programs automatically deduct for over-
: Drogroffi notes operations as included if they are
.. larger operation. The program may also identify

:.,t tlmes.
r' time information for a given operation is taken

: iame sources as in the collision estimating guides.

:1 €STHffiffidLTgNdG SffiQT$EgUGffi

.: ;mating any type of damage to a vehicle, whether
r major, a logical sequence must be followed. For

- rte to clearly establish a true cost of repairs, a
--. damage analysis must be performed on the

'.'ehicle.
'= making a written estimate, the estimator should
..sual inspection of the entire vehicle, paying spe-

-'.:ion to damaged subassemblies and parts that
, ied to (or part of) a damaged component. The

nust consider basically the same points as the
..r does before making any decision on the repair- 
.-. is. most estimators start from the outside of the
', rrk inward, listing everything-by car section-
-rd bent, broken, crushed, or missinq.

FSffiUiRg t@**rB, Wnen analyzirg damage to a vehicle, look for
ureven gaps around doors and paneis. They inciicate major movement
of body parts from coilision impact that woi_ric_l add to repair cosis.

TYpffiS ffitr L?Am#&ffiffi

When writing an estimate, the foilowing are some of the
conditions to look for:

p" Direct outer body damage starting at point(s) of
impact

ia" Improper fit of doors and movable panels (Figure
10*14), which shows major movement of body panels

F Hidden structural damage under outer body panels
F Cracked sealer and undercoating, which indicate

structural damage
F Indirect damage from shock waves traveling through

body parts
F Mechanical damage to engine parts, steering and sus-

pension parts, and the drivetrain
tr Damage to interior of vehicle, air bag deployment or

dash damage, for example
B* Bent wheels and damaged tires
p Broken glass and mirrors

As an example, if the front grille and some of the
related parts are damaged, the repairs or replacements
needed would be listed as follows:

Front Grille
Front Crille
Opening Panel .

Deflector (orValance Panel) . . . .

Headlamp Door .

Grille Opening Panel

Replace
Refinish
Replace
Replace
Replace
Refinish

Notice that the parts to be repaired, straightened,
replaced, or refinished are listed in a definite sequence
according to factory disassembly operations or exploded
views as provided in shop manuals or crash estimatinq
guides.

You must find all damage, no matter how minor (Fig-
ure 10-15). After noting obvious exterior damage, look for
hidden damage. Doors out of alignment and cracked sta-
tionaryr glass are often a solid clue to hidden damage to
the frame or underbody structure. If applicable, open the
hood and check in the engine compartment for damage
fFiqure 10-16).

The estimator should develop a basic
pattern or system for analyzing dam-
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Look for cracked sealer or undercoating, which indi-
cates the metal panels have been pushed out of alignment
(Figure 10*17).

FIGURE 1O-'15 Frontal impact has forced the rear of the hood
into the windshield. Also, note the chipped paint on the froni fender.

All three of these parts would have to be replaced or repaired and
included on the estimate.

FIGUFIE 1O-16 Damage to hidden or partially hidden inner
panels can be more difficull to find and reparr than outer body panels
Keep this in mind when doing estimates, (Courtesy of Tech-Cor)

FIGURE 1A-17 Cracked sealer and undercoat;ng is an
indicator of serious damage. Measurements would be needed to

evaluate the extent of damaqe to be included on the estimate.
(Courtesy of Tech-Cor)

FIND INDIRECT DAMAGE
The estimator must be on constant guard against acc.l
tally missing related damage. Damage that happens .

vehicle during the moment of impact or immediatelr' .
impact is referred to as related or indirect damage.

Often, in the case of unibody cars, related dama;.
not near the area of impact but some distance awal: E -
les in large panels like the roof and quarter paneis
often indirect damage. Always look for indirect da:.
when writing an estimate (Figure 10-18).

Hidden or secondary damage, as stressed man\' :--
in this book, can occur almost an),r,vhere or to any pr-
comDonent on a car that has been involved in a coll.s .

For example, the snout of an engine crankshaft can .-
from frontal impact forces. Badly damaged fan blade-.
pulleys can clue you in to a damaged engine water p-
Check for coolant, oil, and other fluid leakage. This r', -

indicate ruptured hoses, lines, or physical damage to '
reservoirs (Figure 10-19).

Tiansmission cooler lines running from the e,-:
radiator to the automatic transmission case might .

become crushed or pinched. Steering linkage might i
become bent and yet, because of its unusual conf.=
tion, misalignment can be difficult to detect at first gl1-

Radiators are commonly damaged in front collis,
Always check for smashed radiator fins or a leaking r.
tor when estimating damage to the front of a vehicle ;l
ure 10-20).

Front motor mounts can be sheared even thoug.
engine resettles back into position, hiding this h:=
damage. Castings of the engine, transmission, or bell :,:
ing may crack, leaving only a hairline fracture that is -
cult to detect even on close examination.

Leaf springs can crack and be hard to spot, or the :
ing pawl, located inside the automatic transmission. ,
have snapped in two if the car was hit with the shift le-, ="
the oark oosition.

FIGURE lO-1€l Indirecl ciamage is common wilh today's
unibody v+f c es lroact force can travel through the body stru: .

and buck e parre s at the olher end of a vehicle. Large panels. s-
as roo'a-d :-:':e'parels. often suf{er indirect damage. Note: .

small buckle n ihis roof panel that resulted from a head-on co :
l^ +ho f r^nr /f-nt trtacrt nf Tanh-Car\



Estimating Repair Costs

'l{llt

,tul

liiLq

"W,
t:til.

lltl*'

,!w

-rlffls

r' illlllr

rrilll',i,

;lf,ml"

,ilqfllf

,/uru'

;ffi
.t i@;
rlfl&,

rullillffie

dlW

iJfltlfi1

:u[fi;

rt[lMll

;lilillui

r J RE lO-19 Engine parts, such as pulleys, motor mounts,
, ' 'rlds, are often damaged with a hard hit.Trace any fluid

. rs source: radiator. hoses. power steerinq. brake lines,
. - lvhen inspecting under a vehicle, also check the steering
. : rsion for damage. This rack-and-pinion assembly was
- - -ng a wreck and would require expensive replacement.

.. )fTech-Cor)

-< 1A-2O Oil coolers and radiators are commonly

"ont collisions. Note how the fins have been bent on this
: i'adiator core is not ruptured, you can straighten the
:he radiator. Time would have to be added for repairino
.:ch parts.

.] , J JNG FRAME DAMAGE
-ator must look for buckles in frame members.' 1 bolts, flat washers, or other types of fasteners
: moV€d or shifted out of position, leaving

: -. bare, or shiny metal showing. Also look for dis-

-racked, or fractured undercoating underneath
. )tructure. Check crush zones on the frame rails
. :s and signs of major frame rail damage, which
: r - considerable cost to the reoairs.

lllLrri :: i: ECT ON LIFT
: damage, it is best to raise the vehicle on a lift so

-spect under the vehicle. This will let you check
: cross members, and other underbody compo-
:: closely

Ff GURE 'lO-21 Inspect wheels and tires closely for damage.
Aluminum wheels are very susceptible to damage. Check the inside
and outside of the wheel llps and tire sidewalls. lf a wheel is badly
damaged, the tire probably has cut and damaged internal cords and
chnr rl.l ho ronlanor'j

Always inspect the inside and outside lips of wheels for
cracks and damage. New wheels should be added to the
estimate if needed. Tires should also be closely inspec-
tioned on both the outside and inside of the sidewall.lf the
estimator finds extensive or deep cuts, the tire is unsafe. A
new tire must be listed in the estimate. Rotate any suspect
wheels to make sure that they are not bent (Figure 10*2i).

Sometimes, wheel damage occurs and yet the tire
looks undamaged. Keep in mind that an impact that dam-
aged a wheel will oftbn cut cords inside the tire. This will
cause tire runout and vibration when returned to service.
In such instances, have someone dismount the tire and
make an inspection of the inner surfaces.

Figure 10*22 shows some of the chassis parts that are
often damaged in major collisions.

During your inspection of vehicle damage, also look at
and include damaged wiring harnesses in your estimate.
Wires are often cut and smashed during a major collision
(Figure 10-23).

PASSENGER COMPARTMENT
DAMAGE
The interior of the vehicle must also be checked closely
for damage to be repaired. In modern vehicles, air bags
commonly deploy from the steering wheel, dash, seats, or
door panels. Air bag deployment can damage parts such
as the windshield or trim pieces (Figure 10-24).

DAMAGE EXAMPLES
Figure 10-25 shows a car damaged from a rear end hit.
\ote which parts could have to be replaced.

In a car that suffered a side hit, the side glass, quarter
panel trim pieces, and other parts would have to be
included for replacement on an estimate.

Broken

l;r dented;:'rri
fiffie*"or rins be,
raqhtened?,',
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Steering rack
oamage

Bent sway bar
or mounts

Bent wheels,
wheel runoul

Bent and
damaged members

Suspension
damage

sysrem

Damaged brake
lines

FTGURH 'lO-?2 Note the types of damage that often happen to suspension, brake, and steering sysiems. (Courtesy of Anterican

lvlotor Co.. lnc.)

FIGUFtE 'lO-23 With major struclural damage to a vehicie, wiring
harnesses are often damaged. The cost of purchasing and installing
new wiring harnesses would have to be added to the estimate.

FtGUFIE 1Ct-24 The vehicle's interior or passenge!'compart-
ment is another area that can be costly to fix afier a bad accident. Air
h-^. rh^ i^.h ^.a^l .^-t. ^l^^.. ^^^ ^- n^'^ ^4- ^ll ha.lrm2^o.iU4!r>. lliC UdSl I i-,dl lYl. >trd15. Urdi5. dl rU Lt l-rul) Ldr drl uE \rdllrrqcu

by {lying bodies and air bag deployment.

Wheelalignment
affected

FtG!-rsBF {0-AS A rear hitcaused maloi'damage to a qL,.' .

panei and bunlper. What olher parts might lrave to be repaired :
replaced'?

AdX ffiASAJffi ! n#G mAn#EAG H
mLJ F& [ hSG gSTi lVlATl nSG

As mentioned, severe collisions from any direction c -.';
cause the frame or unitized body to distort. With toc. ,

auto construction, the "eyeballing" technieue is - r

enough to detect frame misalignment. It is far better tc -."
measuring equipment (Figure 10-26) to check for :'..
alignment. However, unless the estimator is thoroug-
skilled in this area of estimating, it is wise to consult u'i: '
frame/body technician for an appraisal to determine --.,

labor time necessary to get the frame back into prc:"
aiignment.

To evaluate major damage. you might need to prinr
vehicle dimension specifications. This would let you ,."'

Steering wheel
spokes not straight

Tirecuts, cord
oamage
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: 'O-P6 lnsjleciicns of rnajcr cjamage are ojten done
. _ ' ,'vfl'cn can ncip you moi€l easrly measure c.lantate

- ::. the vehicle. (Courtesy of Car-A-LJner Conpany)

: .reasuring equipment to precisely determine
: the structural damage. Look at Figure 10-27.

::. rering all of the damage information, you can
ruter estimating system to print out the dam-- . igure 10-28).

34942,0003600
R. GLEASON

- 
Centerline

F5€3{.JF{E "l&-*7 lVilh niajor slruciljrai damage. a tacnrricjar iuii
olteir rneijsi..tre vehrcie darnaqe to hilip ihe estimator caii..l.tiaie repiiir
coEits. fil;th a cc,irpulerized estimatinq s_VStei:t. ycr_t c€rir q,;;ckiri tLiii up
lrehrcie dirnensions so they can b€r lteasi,lrefl i:i.i,l r:tiripared 1o
spccs. Ti':is lels -vou krr,;w ji f rame sti.aiqhienincj aosis mrjst be acided
to the eslimaie. (Cctirtesl, of Milci'tell i .)
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f830 us 41
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(219) 365-9600

MISC. ITEMS
E - COAT PER PNE!
TIM COLOR
BLEM SJACEM PNEiS
TAPE PIN STR]PES
tlQUrD @S( FOR OWRSPUY
BZMOUS WASTE DISPOS4
Towing Charges

SStotals

HIDDEN DMGE: OPtr...Rpc,

31
32+
33*
34*
35*
36*

38*

1 0.00 o_o
1 0.00 o. o
1 0.00 o.o
1 0.00 o.o
1 0.00 o.o
1 0,00 o
1 0.00 o

34942-0003600
R. CTRSON

0.0 T 14,00

0.0 x 30.00
0.0 T_ _ji:!!
0.0 x 2.50
0.0 x 50.00

;; .; ;;i ;;

Powex steering

crui6e control
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Ait conditioning
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Paiat/Materials

;;;;;
Tax on S 98s.

s35. OO

536.00
$18.00
s50 ,00
$57 _ 0O

745.4t
453 ,60
427.2A
210.6a
125 ,00
79. 80

101.50
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;;;;&;;;;;
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33.75
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0.00 0 .5
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0,0

0.0
0.0

$ 250.00
F 1946.36

0.00 5.0 3
0.00 0.0 -0
0.00 o_0 1
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0.00 0.0 -0.4
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0.6 1.0

0.0 M
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Some estimates do include a so-called "hidden damage
clause" that permits added charges to the original esti-
mate. When hidden damages are discovered after exterior
panels or parts are removed for repairs, this is called an
estimate supplement.

f;IWA{5$f{(i SOFTWARE
Advanced computer estimating systems now enable pho-
tos of wrecked vehicles to be downloaded to a shop's
compulers.

A digital comera can be used to take photos of a vehi-
cle's damage and store them as digital data. The camera
can be connected to the computer to download these dlg-
ital images (pictures stored as computer data) into mem-
ory or onto the computer's internal hard drive.

The estimator can look at these photos on the com-
puter screen or monitor while finalizing the estimate. The
electronic images can also be sent to the insurance
adjuster so he or she can evaluate the vehicle s damage.

Imoging software allows you utilize digital pictures of
vehicle damage or of a specific part with your computer
estimating system (Figure 10-29).

Imaging software allows shop personnel to capture

Fl{il,.rFEE 1O*29 Digital pictures of the damage wiii help sr=-
approva of repairs from an insurance company. Diqiial camera
images can be downloaded into the shops computer. (Courtesy -

Mitchell 1)

and retrieve data and images using the most flexible, t.- -
saving, and reliable communications available..Plus, ir. ,,-,

ing software normally works with compatible estima. - 
,

software to give your shop a complete, easy-to-use solu. i

for handling repair and estimating information.

" ,:. -,.-.

'l i.

ilrte 3x!i r"y. -Lj!lr;;-
:(dr. lilif,it*!er .Iir1rq

- . | ,l
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F!G[-r;tE "!O-3O Withtoday'sshopsoftware,youcane-mail anestimatewithpictures:i.hevehrcledamagetotheinsurancecompan.
adjuster. The insurance company nnay then approve f epairs without actualiy physically rnsLie.: ^g the wrecked vehicle. (Courtesy of I\,/litchell



- al imaging frees the shop from the ongoing costs of
' ti photography development.lt eliminates the cost' ::ocessing, and print fees, as well as associated costs

- .iis software provides instant access to any photo
: :r-ed into the computer system. Most softwarc

:,s photos into "job folders" right along with the esti-
, - other seryice information. Look at Figure 10-30.
, -:ter can be used to make a hard copy (printed'' r paper) for the customer, insurance adjusters,

- personnel.You can quickly print vehicle dimen_
, .. ,.,'ings, part views, or the actual estimate.- :omputer-based estimating, printouts or Internet' :ictures of the damaged vehicle can be sent out')-rance adjuster for approval.

: 3 VEFIICLE T€ITAL LOSS

, )-s occurs when the cost of the repairs exceeds
-- ol the vehicle. The insurance company or cus-

,, normally nor want the vehicle repaired in that
' : :?d, the insurance company will write a check to

: cost of a replacement vehicle. An equivalent
- ::.:. ?td model vehicle can then be purchased by
.:- ]].}el
: r.SUrdrce company usually determines if a vehi_
, -,:al loss. The company will evaluate the estimate
. .-:t prices for comparable vehicles when making

- >.on. Older vehicles are written up as a total loss
' 
', . late model vehicles. This is because of their low

: -.:nt CoSt.

. -rst critical decision that the estimator must make'.: .rrability of the vehicle. If the car was involved in-. 
- tllision, there is a strong possibility that the total
sts will exceed its market value. For example,

- ::: not practical for a car with a market value of
il undamaged) and a repair estimate that totals

' \'lore than likely the insurance cornpany
-' ".,;ll agree with such a decision and would author-
, .-g'the vehicle.

{t _-= BooK
.- .rdustry "blue book" (Figure 10-31) lists the mar_, -:S ior used vehicles in various conditions. Refer torr : ,I publication when decisions to.repair orscrap,,

.,:aged vehicles must be made.
, ,rse, cars that have been wrapped around trees,
. - almost flat, or sliced in half by extreme collision
", 
-. obvious examples of cars to be totaled (Figure

- - totaled vehicles have a soluage ua1ue, which is
r ,: a junkyard will pay for the totaled vehicle. parts

: -'led car or truck, such as the engine, transmission,, :^tt. and other body parts, might be usable and
, = The totaled vehicle will usually be auctioned or

. salvage yard or recycler. The recycler will then
---:ie the vehicle and sell its parts for a profit (Fig_
*:l r

Dollar amount typically
given by dealer for used
vehicle on new car.

80DY ModetfndeJn TYPE llo.

Dollar amount bank will
give on used vehicle.

PLYMOUIH-AT.AG
E0il.4 cll..two
8775 Sedan 4D........... ..... 546
9375 Sedan 4D 1X............ 5,46

55O Add Power Sunr@i.......
125 Add CD Plaver............
175 ldd Cruise Conlrc.......

Dollar amount used
vehicle sells for on
used car lot.

300 Add po*e, suiilIl]. 300
100 Add 3.41 VO Enorne. ...... 100
150 Add Leather (Std Conv) . 150

EIGITIY EIGM NOYATT.V6.FITD
5250 Sedan 4D ..............HNs 4725
5650 Sedan 4D LS .........Nys S.lO0

200 add Learnerleliil.. 2oo
425 Add tSS Pko........... ..... 425
325 Add Superch;fged V6.... 32S

7900
8450

550
725

_175

Dollar amount added
for specific options.

FIGURE 1O-31 A partial page f rom the ,,blue 
book', or dealers'

used car guide lists what specific vehicles are worth in dollars. Note
the different values of a used car: trade in, wholesale, and retail.
Retail is the highest dollar value and is what the vehicle might sell for
on a used car lot. Trade-in and loan values are lower. A blue book is
used to determine if a vehicle is a total loss. lf the cost of repairs is
higher than the value of a vehicle, the insurance company would not
approve repairs but would give the customer a check to purchase
another vehicle. (Used with permission from the N.A.D.A. lJsed Car
Guide(r Company)

FIGURE 1O-gZ At first glance, this totaled vehicle may seem
repairable at reasonable cost. but hidden and indirect damage makes
repairs too costly for the vajue of the vehicle. (Courtesy af Tech-Co|

FIGURE 1O-33 Salvage yards are a good source of automobile
:a,:s Recycled parts may save repair time and improve repair quality
aeca:rse they have factory corrosion protection. New parts might'::- .e more time to clean. treat, and refinish. (Courtesy of Tech_Cor)

4725 Sedan 4D S1..........WS IZZS'
4725 Coupe 2D SL ..........WHl 4275
7825 Convedrbte 2D ... ..... V\'I3 7050
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TOTAL LOSS SOFTWARE

Total loss software helps organize vehicle damage data

into easily understood reports that offer all the knowledge

and support insurance claims adlusters need to reach fair

and equitable settlements.
Total loss software often allows claims adiusters to find

truly comparable vehicles that closely match the total Ioss

vehicle, which helps to increase customer acceptance

satisfaction. Claims adiusters simply go on-line to finc

real-time comparable vehicles for sale in the current ma:

The software guides the user through the system to

accurate, actual cash valuation repofts from the Nat

Automobile Dealers Association (NADA)' the National

ket Reports (NMR) Blue Book, and Red Book Canada.

*.

5.

6.

I

,

J.

An estimate, also called a damage report or an

appraisal, calculates the cost of parts, materials, and

labor for repairing a collision-damaged vehicle.

An estimate is a firm bid for a given period of time-
usually 30 days.

Computerized estimating systems using a personal

computer (PC) provide more accurate and consis-

tent damage rePorts.

KEY TERMS

The dial-up estimating system relies on data stor*:
a mainframe computer at a remote location.

An in-shop estimating system has all of the i
needed at the shop office, usually on CDs.

A total loss occurs when the cost of the

exceeds the value of the vehicle.

The flat rate is a preset amount of time and

charged for a specific repair operation.

remove and replace (R&R)

salvage parts

stress cracks

work order

Which of the following abbreviations found in collisiot-

mating guides means that the item in question shout:

removed as an assembly, set aside, and later re

A. R&R

B. R&I

c. o&H

D. O/H

Many insurance policies contain a 
- 

clause,

means that the owner is responsible {or a given

of the estimate (usually the first $100 to $1 ,000).

A. Premium

B. Deductible

C, Review

D. Final

on a separate sheet of paper, complete the following learning activities for this chapter.write definitions

for the key terms and answer the ASE-style review questions, essay questions, critical thinking prob'

lems, and math problems.You can atso do the outside activities, possibly for extra credit.

ACCESS TI]TIC

computer-based estimating

computer database

deductible clause

estimating program

flat rate

front clip assembly

included operations
job overlap

overhaul (O/H)
procedure pages

remove and install (R&l)

ASE.STYLE REVIEW GIUESTIONS

1. Technician A uses the flat rate labor times reported in

collision damage manuals only as a guide for estimating'

Technician B uses them as exact times in estimates Who

is correct?

A. Technician A

B. Technician B

C. Both A and B

D. Neither A nor B

2. How long does an estimate usually remain a firm bid?

A. 1 year

B. 6 months

C. 90 days

D. 30 days

4.
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il r

1,"

,','rich of the following conditions is a good sign of minor
::dy distortion?
: Stress cracking

3 Front clip

J Side clip

I All of the above

-ris is used to take photos of a vehicle,s damage and
s:cre them in a computer estimating system.
: Scanner

3 Digital camera

I Film camera

I Bar code reader

,', rat is the name given to jobs that can be performed
-: vidually but are also part of another operation?

R&R

Overlapping procedures

lncluded operations

Flat rate

, -at is the smallest typical increment in which labor
-3s are listed in crash estimating guides?

nours

Half-hours

Quarter hours

Tenths of an hour

=:lnician A says estimates are used in place of work.rers in most shops. Technician B says estimates are
.:C to help write work orders. Who is correct?

Technician A

Technician B

BothAandB 14'

Neither A nor B

3 AY QUESTIONS

'10. Technician A says a totaled vehicle has no salvage value.
Technician B says that a totaled vehicle often has sal-
vage value. Who is correct?

A. Technician A

B. Technician B

C. Both A and B

D. Neither A nor B

11. Which of the following is not included in the refinishing
times for painting a new panel?

A. Removing moldings

B. Featheredging body putty

C. Masking handles

D. All of the above
'12. Which of the following operations is included in the refin_

ishing times listed in the damage manuals?

A. Scuff sanding the repair area

B. Masking the complete vehicle to prevent overspray
oamage

C. Tinting the colorcoat

D. All of the above

Printed estimating guides produced from the same data-
base as the computer program serve as a_.
A. Verification check for data used to generate tne com-

puter estimate

B. Backup system in the event of breakdown or power
IOSS

C. Portable reference guide and a source of additional
useful information

D. All of the above

Computer programs or instructions written in a compurer
language that tell a computer what to do are also known
as _.
A. Hardware

B. Jargon

C. Software

D. Menus

t
ns
{Er*

13.

- .: :he advantages of a resident data system.

-=n writing an estimate, what are some of the prob-
: - s to look for?

: .ICAL THIr{KING QUESTIOI\IS

Doors that are out of alignment and cracked stationarv
glass are often solid clues to what?

What does salvage value mean?

3.

4.

.:,r make your estimate too low or too high, how could
:'ect the shop operation?

2. A car was driven over a cement median curb at high
speed by a drunken driver. you find cracked sealer
around the front frame rails. What does this tell vou about
the vehicle's damage?


