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Available, Timely dimensional data.

Accurate data (publishing as many dimensions as possible and practicable, defining appropriate

tolerances, and providing a means of resolving discrepancies between published and measured
dimensions).
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Simple-to-use dimensional data.

Dimensions compatible with the equipment most commonly used in the shops.

(covered with tape and undercoating).

Reasonable access to measuring points on the vehicles, including identifying “hidden” reference points”

“Critical” dimensions are defined as follows: This includes selecting reference points that will remain

consistent during the life of the vehicle, identifying locations and tolerances for front and rear subframes,
identifying locations of bolt-on components (steering, suspension, etc.) to front or rear subframes, and the
locations of these subframes to the body, identifying what reference points can be used when components
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dless of the information source, any illustrations used should be readable-by
Cian, reproducible and representative of the vehicle design.

dless of the information source, the vehicle about which the information is
tly identified through model, version and model year information,

“No-Adjust-Build,” Mill and Drill, Form and Pierce, .and’ Hydropiercing. The
ne use of front and rear engine and suspensions subframes and one-piece b
ies require control features (holes, slots, etc.) thatanay appear similar to those
vhich now perform different functions for production. manufacturing, inspection, a
e new body structure designs is described in Appendix A.1.

the average repair

provided should be

ture Design and Manufacturing Systems—Relatively new body structure desigp and manufacturing

re have also been
pdy side stampings.
traditionally used by
nd assembly. A brief

c. New Collision Measuring Systems—Collision measuring systems have become more sophisticated and accurate in
recent years. Mgasuring equipment includes computerized measuring systems, mechanical meaguring systems, laser
measuring syst¢ms and dedicated measuring systems. A brief summary of some typical systems is described in
Appendix A.2.
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1. SCOPE

This SAE Recomme
the types of vehicle
properly perform hig
cars and light trucks
1.1 Purpose

The purpose of this

collision information
accurate diagnosis 3

2. REFERENCES

nded Practice defines, for vehicle(tanufacturers and collision information and ¢

h-quality repairs to damaged-vehicles. Both bodyframe and unitized vehicles,
are addressed.

document is tovprovide a standardized format for presentation of vehicle dimen
and equiprmient providers and collision repair technicians. This dimensional datg
nd repair(ofcollision-damaged passenger cars and light trucks.

quipment providers,

dimensional data needed by.the collision repair industry and aftermarket eqyipment modifiers to

ncluding passenger

bion data, for use by
is to be used in the

2.1 Applicable Pu

lications

The following publications form a part of this specification to the extent specified herein. Unless otherwise indicated, the
latest issue of SAE publications shall apply.

211 SAE Publica

tions

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside
USA and Canada) or 724-776-4970 (outside USA), www.sae.org.

SAE J182

SAE J1100

Motor Vehicle Fiducial Marks and Three-dimensional Reference System

Motor Vehicle Dimensions
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SAE J1555 Recommended Practice for Optimizing Automobile Damageability
SAE J2184 Vehicle Lift Points for Service Garage Lifting

3. DEFINITIONS
3.1 Dimensions

3.1.1  OEM Dimen

sions

Those dimensions which are generally supplied by vehicle manufacturers to the information and equipment providers

(typically body-in-w
the datum planes to
3.1.2  Universal Di

Those dimensions W
repair industry. They
3.1.3 Dedicated D

Those dimensions

Hta dimanciaone) Thaov ara aanarallv avnrecscad-intha vahicla maniifactiirar’'s canr
te-GHREeRSIORS)— ey He-geRerary-expt Hte-YerHere-Hariaetatre 5660t

define the coordinate axes.
mensions

hich are generally supplied by collision information and equipmentiproviders, fo
should relate mathematically to the OEM Dimensions supplied by the vehicle mg

imensions

which are generally supplied by, and are dedicated for use with, a specific

equipment. They should relate mathematically to the OEM Dimensions_supplied by the vehicle manuf

3.1.4 Reference [
Those dimensions,
for measurement p
Universal Dimensior
3.1.5 Datum Plan
Three mutually orthg
a. A vertical plane

b. A vertical transv
upon the practic

c. A horizontal plar

imensions

wvhich are not controlled during final production vehicle assembly, but which ma
irposes during repair of the vehicle, Fhey may have different tolerances tha
s or Dedicated Dimensions, and may\not necessarily relate to the datum planes.
13

gonal planes (Figure 1). These planes are generally defined as:

passing through the-tongitudinal centerline of the vehicle.

brse plane, located either ahead of the vehicle or through a specific section of th
b of the particular vehicle manufacturer

e located*at or below the floorpan.

LONGITUDINAL PLANE

dinate system, using

use by the collision
nufacturers.

piece of measuring
hcturers.

otherwise be used
OEM Dimensions,

b vehicle, depending

TRANSVERSE PLANE‘7
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FIGURE 1 - DATUM PLANES
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3.1.6 Tolerances

a. OEM Build—Tolerances developed by the OEM manufacturers, for the manufacture and assembly of the vehicles.

b. Field Repair—Tolerances, derived from and compatible with the OEM Build tolerances, that can be used to restore a
damaged vehicle to pre-accident condition. These tolerances may or may not be the same as the OEM Build
tolerances.

3.2

Light Truck

The classification of a self-propelled vehicle which is designed primarily to transport property or special purpose

equipment, and has
specified by the veh

4. TECHNICAL RE

4.1

Regardless of the in

4.2 Dimensional O

4.2.1

a. From OEM veh
should be clearl

1.

2.

5.
6.
b. From informatiof and,equipment providers to repair technicians, as follows:

1.

Datum Planes

Views

The views s

Plan View o
Full Side Vig
Front View (|
Rear View (
Engine Com

Plan view of

- maximum. gross vehicle. \Alnighf ral’ing ((‘\/\I\ID) of 4536 Izg (1(\ Q00 |h) orless
cle manufacturer as the loaded weight of a single vehicle.

QUIREMENTS

‘ormation source, three datum planes are recommended.

ata Format

cle manufacturer to information and equipment.providers and repair technician
defined. The following views are recommended:

the underbody and chassis (looking up; Figure 2)
w (Figure 3)

Figure 4)

Figure 5)

partment View (Figure 6)

the retractable roof panel storage area (looking down)

nown are at the discretion of the information and equipment providers.

2. Symbols should be provided to clarify the direction of views and format (Figures 7 and 8).

3. Measuring points should be clearly defined.

GVRW is the value

s, measuring points
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FIGURE 8 - SYMBOLS DEFINING DIRECTION OF VIEW MEASURING
POINT SYMBOLS; IN-PLANE DIMENSIONS

4.2.2 Symbols
a. Measuring point|symbols are preferred to printedtext (Figure 8).
4.3 Types of Measuring Points

a. From OEM vehi¢le manufacturer to information and equipment providers and repair technicians, gs follows:

1. Identify the points that are controlled, repeatable, and not likely to be changed during the groduction run of the
vehicle.

2. Identify the master control holes used for inspection of the final body assembly, not of subassgmbilies.

3. Provide dimgnsional data for both the upper and under body structure, as well as the chassi$ of body-over-frame
vehicles.

4. Provide dimension locations that are readily accessible for aftermarket measuring equipment that will allow
measurements of: the body to itself, the chassis to itself, and the body to the chassis.

b. From information and equipment providers to repair technicians, as follows:

1. At the discretion of the provider, define three levels of confidence associated with the location tolerances of the
measuring reference points. For example:

a. Class A—The OEM final assembly master control holes and slots.
b. Class B—Points supplied by the OEM vehicle manufacturer, other than OEM Master Control holes or slots.

c. Class C—Reference dimensions not supplied by the OEM manufacturer.
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2. Consider defining symbols for the three Classes of confidence intervals, to be shown on published data sheets or
on computer database displays.

44 Measurement

a.

1.

Point Locations (Center of Hole versus Edge of Hole)

Centerlines of holes or slots are recommended.

2. Hole and slot sizes should be identified.

b. From informatior

and eauinment nrovidersto-ranairtachniciane—ac-followse:
ot egutp HPHoVIaEeHSoTe pati—te R eI RS, aSTonoOwWsS:

From OEM vehicle manufacturer to information and equipment providers and repair technicians, as follows:

1. The optimun
2. Hole and slg

4.5 Type of Meas

Diagonal)
a. From OEM vehi
1. XYZ dimens

2. Point-to-poir

b. From informatiof and equipment providers to repair technicians, as follows:

1. The optimun
2. Separate vig
3. Symbols m3

e e

n location is measuring-equipment specific.
t sizes may be shown at the discretion of the provider.

urement (In-Plane versus Point-to-Point versus XYZ Coordinates,yNormal to D

tle manufacturer to information and equipment providers/and repair technicians, 4
ons are recommended.

t dimensions are not recommended (these are derived by the information and eq

n type of measurement is equipment-specific.
ws are recommended for in-plaine and point-to-point dimensions (Figures 8 and 4

y be a useful way to identify/the different types of measurements.

atum Planes versus

s follows:

uipment providers.)

~

g

1208

FIGURE 9 - POINT-TO-POINT DIMENSIONS
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4.6 Cross-Car versus Measurements from Centerline

a.

1. Dimensions

From OEM vehicle manufacturer to information and equipment providers, as follows:

should be measured from the datum planes.

2. Critical dimensions (such as top of strut tower) should be measured from the vehicle centerline.

b. From OEM vehicle manufacturer to repair technicians. Both cross-car and centerline dimensions should be provided.

From information and equipment providers to repair technicians, as follows:

shauld bha compatiblewith tha nartictlar aaiinmant thav ara ticad with
HEOtHEPEe-6oHpatore-WhH—tHe-partactai—egupheRitey—are Wt

c.
1. Dimensions
2. Separate vie
4.7 Description of

Regardless of the i
utilize a minimum an

4.8 Symmetrical O
Regardless of the in
a. If dimensions ar
b. If dimensions ar
4.9 Tolerances

a. Regardless of th

b. From OEM veh

repair techniciari:

1. Multiple tole

2. Both longitu

Tolerances are orvmeasurements from the datum planes to any other hole or feature on the

ws should be developed for each type of dimension scheme.
Measurement Point Locations

formation source, descriptions should be simple, easy to use,readily accessib
nount of text (rely on symbols, pictorials, and or illustrations) and.include the hole

imensions
ormation source:
b symmetrical, it is necessary to dimension only ene side.

b not symmetrical, dimension both sides.

e information source, measurements must be controlled and repeatable.

cle manufacturer to information and equipment suppliers, and from OEM veh

rances should be(defined for different areas of the vehicle (Figure 10).

dinal and lateral dimensions should have tolerances defined.

le to the technician,

or slot dimensions.

cle manufacturer to

ehicle.

thoulld be classified into two levels, as follows:

the OEM in the final assembly of the body structure.

Class A—Tolerances (typically £3.0 mm or less), to be determined by the OEM vehicle manufacturer, that are

b. Class B—Tolerances, that may be greater than Class A, which can be used to facilitate collision repair.

3.
4. Tolerances
a.
used by
5.
6.
7.

The OEM vehicle manufacturer should define the master control holes and slots.

The OEM vehicle manufacturer should define unique tolerances for different models.

The OEM vehicle manufacturer should establish communication channels to keep the information and equipment

providers and repair technicians continually appraised of changes in measurement-point location tolerances.
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FIGURE 10 - MULTIPLE TOLERANCES

c. From Information and equipment providers to repair technicians, as follows:
1. Tolerances should be classified into three levels, as follows:

a. Class A—Tolerances (typically +3.0 mm or less) to be determined by the OEM manufacturer, that are used by
the OEM in the final assembly of the body structure.

b. Class B—Tolerances, to be determined by the OEM manufacturer, that may be greater than Class A, which
can be used to facilitate collision repair.

c. Class C—Tolerances, that are not provided by the OEM vehicle manufacturer, which can be used to facilitate
collision repair.
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4.10 Suspension Locating Points

Both the OEM vehicle manufacturer and the information and equipment suppliers should provide the following:
a. XYZ Dimensions for the mounting points of the suspension to the body or chassis.

b. Ball joint locations should be used for diagnosis and checking only.

4.11 Steering Gear Locating Points

Both the OEM vehicle manufacturer and the information and equipment suppliers should provide XYZ dimensions for the
mounting points of the-steering-gearassembly-te-the-body-orchassis:

4.12 Engine/Drivetdain Locating Points

Both the OEM vehicle manufacturer and the information and equipment suppliers should provide XY¥ dimensions for the
mounting points of the engine and drivetrain to the body or chassis.

4.13 Body-to-Chassis Locating Points
Both the OEM vehicle manufacturer and the information and equipment suppliers should provide the following:
a. XYZ dimensiong for the mounting points of the body to the chassis ordront or rear subframes.
b. Dimensions for gubframes should be used for diagnosis or checking only.

4.14 The vehicle nmpanufacturer and the information and equipment suppliers should provide XYZ4 dimensions for the
mountings points of the door hinges and the door lock:to the body.

4.15 Scale
Regardless of the information source, all body dimensions should be in metric scale only.
5. DESIGN GUIDHELINES

5.1 Master Contrgl Locators

Master control locatprs should,<where feasible, be accessible for use by collision repair technicians| Welded-on panels,
bolt-on components [and sealérs should not restrict access for measuring equipment.

5.2 Body Center Narks

From OEM vehicle manufacturer to both information and equipment suppliers and collision repair technicians. Stamped or
molded features at the centerline of the following areas of the vehicle structure will facilitate diagnosis and repair
(Figure 11):

a. Lower radiator support core

b. Upper radiator support core

c. Cowl top

d. Front roof

e. Front of floorpan
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f. Center of floorpan

g. Rear of floorpan

h. Rear roof

i. Lower back panel or crossmember
6. COMMUNICATIONS

6.1 Recommended Information

OEM vehicle manuf
engineering release
dimension data to cq
6.1.1  Pre-Product
Pre-production data
allow publication and

6.1.2 Post-Produdg

Post-production data of typical production dimensions and tolerance Classes, after the manufacturir

by the OEM vehicle

acturers should communicate, on a timely basis to information and equipmen
drawings and illustrations that identify master control locators, for use incthe g
llision repair technicians. The following data should be communicated:
on Data

of design-intent nominal dimensions and tolerance classes, identified as “prelim
distribution by vehicle introduction date.

tion Data

manufacturer to have achieved stability.

t suppliers, relevant
ublication of vehicle

nary” information, to

g process is judged
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6.1.3 Engineering changes affecting pre-production or post-production dimensional data.

Portion E

Portion D

Portion C

Portion B

DRSN
RS

Portion F

Hortion A Portion C

* Lower radiator core support/hood lock * Center'upper radiator core support * Cowl top
stay
Hortion D Portion E Portion F

* Frontroof * Rear roof » Upper rear crossmember

FIGURE 11 - BODY CENTER MARKS
6.2 Translation of OEM Computer-Aided Design Files
Provisions should be established, for translating OEM vehicle manufacturer electronic Computer-Aided Design files of the
engineering release drawings and illustrations, into formats capable of being utilized by the information and equipment
suppliers.
6.3 Feedback Communications Channels
OEM vehicle manufacturers should establish feedback communication channels that provide information and equipment

suppliers the means of resolving discrepancies that may arise between the dimensional data provided by the OEM
vehicle manufacturers and production vehicles measured in the field.
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7. NOTES
7.1 Marginal Indicia

A change bar (l) located in the left margin is for the convenience of the user in locating areas where technical revisions,
not editorial changes, have been made to the previous issue of this document. An (R) symbol to the left of the document
title indicates a complete revision of the document, including technical revisions. Change bars and (R) are not used in
original publications, nor in documents that contain editorial changes only.

PREPARED BY THE SAE UNIFORM REFERENCE AND DIMENSIONAL GUIDELINES WORKING GROUP
OF THE SAE SERVICE DEVELOPMENT TECHNICAL-COMMITTEE
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APPENDIX A

NEW BODY STRUCTURE DESIGN AND MANUFACTURING SYSTEMS

No-Adjust-Build

No-Adjust-Build is a design and manufacturing concept that relies on the use of specific master control holes, slots,
and surfaces on components that exactly position the part in X-Y-Z space (Figure A1). These features are identified
on new designs at the earliest phases of vehicle development, and are used consistently throughout the design,
manufacture, inspection, and assembly of the parts.

DAL
W

During the man
used as refere

assembly fixtur

N

FIGURE A1 - NO-ADJUST BUILD

ce points for all subsequent manufacturing operations. During the final asg

Ifacturing process, the features are stamped or molded into the part at the earl
s are also the inspection fixtures for the parts. If the locator features on

subassembly will not fit into the fixture, the part is rejected. The assembly fixtures cannot be shim
for variation in part dimensions.

For assembly of bolt-on cemponents, the No-Adjust-Build features only permit the assembly op
component one |way—the correct way. The concept can be applied to any component, ranging

body stampings

to flexible plastic components.

est phases, and are
embly process, the

the component or
med, to compensate

erators to install the
from rigid structural

These No-Adjue -Build features pm\/idp more reference pninfq for diagnncia and rppnir of r‘InmngF

d vehicles.

2 Form and

Pierce Manufacturing

The Form and Pierce process consists of a series of machines that check, gage, and map each car body to insure
outer body attachment/alignment without shims.

The basic concept sets or “positions” doors, fenders, hood, and decklid or hatchback to the “body-inwhite” structure.
This is accomplished by providing customized mounting positions for each panel. Once these machines establish the
proper location for a panel, each station “forms” a raised surface with a “pierced” hole used later in the assembly
process to locate and secure the body panels (Figures A2a through A2d).

It is this variation of the mounting surface which insures a “customized” fit between each exterior body panel. When
the process is complete, attaching locations (consisting of a “raised surface” and a locating “hole”) can be seen that
represent the proper location for up/down, cross-car, and fore/aft of the panel.
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