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This Gauge standard has been developed by ABC Group to document best practices and
lessons learned and convert them into a standard for the design and building of checking
gauges. The experience from our plants and with various product types was taken into
consideration in the development of this standard.
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INTRODUCTION TO GAUGE STANDARD

This Gauge standard has been developed by ABC Group to document best practices and lessons
learned and onvert them into a standard for the design and building of checking gauges. The
experience from our plants and with various product types was taken into consideration in the
development of this standard.

The design of a good checking gauge that permitseleasy, repeatable and reproducible
verification of product over time is the best way to ensure we do not produce unnecessary non
conforming product and our customers continue to receive verified good product from ABC.

This Gauge Standard is designed asguide for thedesign, manufacture and approvabf

checking gauges suitable for our produciThis guideline is to be considered as a minimum
OANOEOAI AT 08 111717 ¢c xEOE 100 AgPbAOEAT AAO xA E
requirements and their canmonly held standard practices for gauge building. The intent of this
document is not to include all possible requirements and therefore consultation of specific

customer standards or requirements with each new project is a must.

This documentmust be provided to gaugesuppliers to describe and clarify! " #8 O OANOE OA
for checking gauge designs and builds, and the approval requirements to justify final payment
for any gauges.

Customer expectations and requirements can change from program to program, hact to
product, customer to customer, and evolve over time. Therefore, this standard is intended to
meet all ABC customer requirements for checking fixtures; should any conflict be found
between the customer written requirements and this standard, the cstomer requirements will
always prevail. Unless otherwise directed in writing from the customer, all requirements of
AIAG Core Tools manuals and IATF16949:2016 must be met.

Any questions regarding this standard, or suggestions for improvement / clarifetion, should
be addressed to the document owners:

Don Newman Peter Wu
Director of Quality Corporate Metrologistz Dimensional Engineer
Don.newman@abcgrp.com Peter.wu@abcgrp.com

ABC Group Inc.

2 Norelco Drive
Toronto, Ontario
MIL 2X6. Canada
416-246-1782
www.abcgroupinc.com



http://www.abcgroupinc.com/
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DEFINITION OF TERMS
The following terms are defined to clarify this Gauge Standard.

a) Checking Fixture refers to a piece of equipment used to hold a part in a fixedsition for
CMM Check or other. It is sometimes refered to as CMM Fixture.

b) Checking Gauge refers to a piece of equipment used as an inspection tool which would
help make decision of the quality status of a product.

c) Modification is defined as any changes made to the CheckiGgugé Fixture or its
documents due to ABC Group or OEM directed change, repair or correction.
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1-1 Checking Gauge

ABCgroup THE CONTENTS OF THIS PRESENTATION ARE THE PROPRIETARY INFORMATION OF ABC GROUP INC.

1-2 Checking Fixture

ABCgroup THE CONTENTS OF THIS PRESENTATION ARE THE PROPRIETARY INFORMATION OF ABC GROUP INC.
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SAFETY AND ERGONOMIC REQUIREMENTS

SAFETY:

The Gauge Supplier must take all necessary steps to avoid safety incidents on the Fixture or and
Checking Gage. The following safety requirement is the minimum safety expectation of ABC
Fixture or Checking Gauge Suppliers. If there is any deviation from this minimum safety
requirement it is the responsibility of the Supplier to consult ABC Representative for wten
approval.

1. The entire gauge must be free of sharp edges / burrs.

2. No pinch points allowed. Use Clamps with no pinch points.

3. Toggle Clamps and hinged drops must have mechanisms installed that prevent free
falling onto the operator. Examples of such meemisms are handle stops, toggle clamp
lockout and hinge drop lockout.

4. The Supplier must make an effort to ensure that any removable detail does not exceed
40 Ibs. In the case where the weight exceeds 40 Ibs, assist devices such as counter
balances must baised.

PLEASE NOTE THE FOLLOWING WEIGHT RESTRICTIONS OF ABC GROUP
CHECKING FIXTURES AND GAUGES:
A Weight less than 40 pounds must have two (2) handles installed.
A Weight greater than 40 pounds but less than 65 pounds must have four (4) handles
installed.
A Weight greater than 65 pounds but less than 300 pounds must have a dedicated cart or
table with casters.

A Weight greater than 300 pounds must havesyebolts or forklift sleeves installed.

ERGONOMIC:

Gauge Suppliers are required to design and build good ergonarsiinto the gauge. ABC is a
"1 TAAT #1T 1 PATU ATA EO EO OEA 30PpPI EAOSO OAODI
following for the final Operator of the Gauge.

A Arm reach

Work Envelope

Arm elevation

Work forces of the final destination of the Checkig Gauge.

Motion, including bending and twisting

Right hand \ersus left hand

The gauge must be usefriendly to the Operator to prevent or minimize unnecessary motion

and bad posturing.

> > > > P
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QUOTATION REQUIREMENTS
1. All gauge quotations from outside or internd suppliers to ABOmust contain the
following information:

A ABC Program Name
A Part description (Name, Customer Part Number, ABC Part Number if applicable)
A Part Engineeing Leveland Revision Date
A Detailed descrption of the gauge requirements
A All deviations from this standard must be specified.
A Itemized cost
A Design
A Build

A Quotation total costand payment terms, including final holdback until the Gauge Isa
passed all ABC approvals (minimum 10% of total cost)
A Detail timeline that meets ABC APQProgram Timeline.

2. 4EA 30PDPI EAO6O NOI OA 1 6060 OA&EI AAO 1 AGAOEAI
specify when any recycld material is to be used.

3. Selection of Build Materials
When selecting build materials for Gauges, checking surfaces, the Supplier should
consider:

A Cost

Durability requirements based on fixture use and conditions

Construction methods

Shape and area of checking surface onftiixes

Environmental conditions

Weight limitations and restrictions (Please refer to weight restrictions of ABC

checking gauges and fixtures).

> > > > > >

Checking Gauges and Fixtures need to be robust enough to maintain Dimensional
Integrity during the life cycle of the program.

Use steel or aluminum for risers, support members and brackets of N/C machined
fixtures and checking details, this decision should in part, be based on the following
factors: vehicle volumes, material cost, structural requirements, weightaity to
machine and corrosion resistance.
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4. Any assumptions and /or exceptions that affect cost and timing must be clearly
identified on the quotation.

5. The Checking Fixture or Gauge design information is the property of ABC Group or their
Customer. It isrequired for the Gauge Supplier to send th8D and 2D CAD data in native
format of the Checking Fixture or Gauge or both to ABC Group Inc. using the following
address.

designer@abcgrp.com
For File transfer please use ABC Group webftp:
https://webftp.abcgroup.ca/

If the Supplier needs any help to send the data please consult the ABC representative for
the Project.



https://webftp.abcgroup.ca/
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CHECKING FIXTURE/GAUGE DESIGN REQUIREMENTS

A-DESIGN CONCEPT

4EA $AOGECT #11 AADWQAI QOOADOB®IB® QO BA O@Hiud lodating® A £l A A
scheme, customer requirements, and any special requirements reviewed during the quotation

stage. The design concept shall consist of a minim of a sketch and a written description of

the gauge with sufficient detail in order that the gauge design concept could be better

communicated. The design concept should not be as detailed as a complete design, but it should
include the following information:

1. The part position in relationship to the gauge base. Body position (The positioning of the
part in the gage in the identical orientation the part will have in the final vehicle
assembly.) is preferred; however, other orientations may be appropriatéo maximize
part/gage usage (e.g. firstuse position). 90 degree Increments should be used when
deviating from body position. Please note that any deviation from orientating the part in
body position must be approved by ABC Project Representative and or &)ty Engineer.

2. Location of datums should be shown. A datum scheme consistent with the specified
Geometic Dimensioning and Tolerancemay require multiple attaching schemes.

3. Approximate base size and detailed devices for supporting the part.

4. Location and orientation of clamps, and proposed clamping techniques (e.g., standard
clamping and / or using fasteners)

5. Details and devices for inspection of features such as:

KPCs (Key Product Characteristic), PQCs (Product Quality Characteristic),
Feature lines

Functional holes

Historic areas of high process variability

v v >

6. Acceptable construction materials based on gauge usage and environment to ensure
functionality, repeatability, and reproducibility throughout the length of the part
program. The concept review ad approval DOES NOTgive the authority to order gauge
materials. Approval of the gage design authorizes the ordering of materials and
components. If gaige materials have been ordered prior to final design approval, and
changes are made to the gaye desig that affect these materials, the material costs for

the unusable stock will be absorbed by the Supplier.
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7. Mating or adjacent part representations or features, where applicable.

8. The X, Y, Z location(s) on product features where SPC data will be colledtedonitor
KPCs and PQCs shall be reviewed and approved by the ABC representative.

9. The Gauge Supplier must receive a written note from ABC Quality or Project Engineer
indicating whether concept approval by Customer is required or not. If Concept
Approval is required by customer or ABC representative, the part supplier shall obtain
Concept Approval prior to initiating the gauge design process. Any change which may
occur during the gauge procurement process that has significant impact on the original
concept should be reviewed with the customer or ABC representative.
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3. Gauge Design Concept

ca® 00 D

A THE CONTENTS OF THIS PRESENTATION ARE THE
ABCaroup PROPRIETARY INFORMATION OF ABC GROUP INC.




(4
June 15, 2018 [CHECKING FIXTURE/GAUGE STANDARD]

B - GAUGE DESIGN

The checking gauges used to check the fit, form, and function of the part to the vehicle will be
designed in a cooperative effort between the Supplier, customer, and ABfpresentative.

Based on commodity differences and plant location differences, any specific requirement could

be requested by the customer and ABC Representative. The Design source shall refer to the

design concept and the written description provided irthe Statement of Requirements (SOR)

or in the Technical Review as the controlling expression of the design. If this information was

TT0 O0O0pPI EAA ET OEA 3/2 10 AO OEA 4AAET EAAI 2
obtaining it from the ABC representative in order to support the program deliverables.

1. The gauge design is intended to be an accurate representation of thewgge. It should
reflect how the gaige will be constructed and must include the basic information such
as, base size and type, paorientation, location, size and orientation of all stanchions,
details and clamps, size and location of datums, location of flush rails / feeler rails, and
location of SPC ports. It must have all necessary section cuts to show detail and any
requiredbll x OB OAAOQET T 08 !1 Ol h AloftaEENT AAORAI PUT I
need to be drawn and dimensioned on the design.

2. The environment in which the gaige is to be used should be considered when choosing
the material, slides, pins, clamps, etc. to sare that they remain functional throughout
OEA POI AOAO DPOIT COAiI jET Al OAET ¢ OAOOEAA OAN
responsibility to inquire the usage location of the gauge and the program life span.

3. All drawings should be fultsize, and accuratly represent the dimensions shown. In
addition:

A Details shall be completed in all views and must be dimensioned to machined
surfaces and/or body and/or work lines.

A All designs must have an isometric view of the gage on the design. All section views
shall be referenced by section and sheet number corresponding to the callit on the
gage design drawing. (i.e., SECCCor 100.0; Sheet 1).

A Drawings should include a representation of the part (phantom) shown in its gaging
position. The stock list shall includeall stock sizes, and must identify standard items
by supplier name and full catalog number.

A Gauge design details should be drawn separately from the gauge assembly only
when needed for build clarification.

A All dimensions should be in metric however, thetsck list may contain items in
Standard English dimensions.
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A Stock items (i.e., angle brackets, risers, hinge drops, slides, screws, dowels, etc.)
should consist of standard commercially available materials whenever possible.

A Gauge designs must be generatedilizing customer approved software (if it is
applicable).

4. Gauge Design

/&)
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4. The datum scheme(s) shall be applied to the gauge design. The general concept is to
1T AAOA OEA PAOO ET OEOAA AEI AT OEIT O Au OOA
OOA BIOUA 6 ODIEA OD G BakirAsGatia® ®cated on or near parting lines,
gates, ejector pins, welds or any similar features must be brought to the attention of the
responsible Design Engineeif the datum cannot be relocated, clearance shall be
provided on the gauge detail to facilitate gage R & R.

5. Datum Hole Locator(s):

A Gauge pins that are not used as datum locators shall not restrict part movement in
any direction not specified as a datum. This situation may be addressed by utilizing a
sliding or movable detil allowing movement in the nondatum direction. The slide,
however, should be a precision slide in that it must not affect the specified location
tolerance for the datum locator.

A For attribute gaging to take full advantage of allowable tolerances, the gashould be
checked in the gage with datum locators made at Maximum Material Condition
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(MMC). This locating feature may be attached to a slide or movable detail to allow
free movement in the nonrdatum direction.

A For variable gaging all datum locators ar&®egardless of Feature Size (RF&)d shall
be used to positively locate the part in the datum direction specified. This locating
feature may be attached to a slide or movable detail to allow free movement in the
non-datum direction.

6. All datum surfaces aul locators must be labeled on the design with the respective GDT
datum callout.

7. All designs must list all parts (assemblies, subassemblies or versions) that can be
verified on the gage. Part numbers that are referenced must be the less finish part
number(s) without color designation.

8. To ensure consistent dimensional checking from construction to certification, the
design should include documented start points for base alignment on a coordinate
measuring device. These points can be tooling balls, pinspbks, or some other clearly
identified zones on the base.

9. The design must reflect the coordinate system of X, Y, Z system.

10.If the part is to be positioned in a different coordinate system than the CAD model (tool
die draw or work line versus body positon), the design must be labeled in a distinct
manner with the appropriate rotation points and angles to reflect the original position.

11.Consideration for maximum CMM access must be given when designing the clamp type
and location. Horizontal handle obayonet type clampsshould be used when CMM
access is a priority.

12.All Pins and Blocks used for part inspection (i.e. go/ngo pin, plug gage, virtual
condition pin) must be labeled on the design with their respective size as well as the
calculation(s) used toobtain that size.

13.The design must show the storage locations for removable details or interchangeable
details, and loose components (SPC Indicator, GO pins, and Plug gages). Also,
when loose details or components are needed, a general note for teting of the details
is required to be on the design.
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14.The design must reflect the proper clearance for dimensional layout inspection.

15.The ABC representative and the Plant APQP Team must meet and approve the initial
gage design and subsequent design ahges. It is recommended that two reviews take
placez one at or about 50% completion and one at 100% completion. The design does
not have to be signed at the 50% review, but must be for the 100% review. The ABC
representative and the Supplier must sign théinal design. Other signatures may be
required, as dictated by the customer design standards and/or the ABC representative.
)y O EO OEA 30PPi EAO6O OAODPI T OEAEI EOU O1 11
the design for ABC to state whas required to sign the final design.

16.Design approval gives the authority for the Supplier to order Checking Gauge / Fixture
materials. If materials have been ordered prior to final design approval and changes are

made to the gage design that affect these materiakhe material costs for the unusable
stock will be absorbed by the Supplier.

17.All design changes must be recorded in a standard change column on the design.

18. All gage details must be confined within the boundaries of the base, including details
that move (toggle clamps, hinge drops, etc.)
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5a. Gauge Design Shows Details Outside of the Base

ABCgroup THE CONTENTS OF THIS PRESENTATION ARE THE PROPRIETARY INFORMATION OF ABC GROUP INC.

5b. Gauge Detail Outside the Base

Clamp Outside the Base

NOT ACCEPTABLE
-

ABCgroup THE CONTENTS OF THIS PRESENTATION ARE THE PROPRIETARY INFORMATION OF ABC GROUP INC.

19. Operator instructions and/or a sequence of operations on the use of the gauge shall be
shown on the completed design. The use of multilingual operator instructions must be
considered where applicable.
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GAUGE BUILD REQUIREMENTS

A-BASES

1. All fixture details including fixture bases, datums, and inspectiodetails shall be
manufactured using he recommended specificationsDeviation need to be approved by
ABC Representative.

It is the responsibility of all ABC Grousuppliers to ensure that the base of a checking
gauge meet the flatess, parallelism and the profile of a surfac®lerances as specified
below.

The datum Scheme for these base measurements is defined as the base bottom as it
sits in the horizontal position.

6. Recommended Specifications

|&|D.ID|J\|FEH 300 mm Eucrﬂ

[22]0.20]A[NOT TO EXCEED OVER ENTIRE BASE]

'/ 10.10|A|BETWEEN TOP AND BOTTOM SURFACE
£7]0.15] ALL MACHINE

Note: All dimensions should be in metric however, the stock list magontain items in
Standard English dimensions.

2. All edges must be machined square and beveled.

3. The base must haveéhe JCorneridentified.

4. All Tooling plate bases smaller than 200 inches square require four (4) jig feet, at each
corner. Bases between 200 inches square and 400 inches square require five (5) jig feet,
one at each corner and one in the center. Bases larger than 400 inches square a cast

aluminum base is required. A welded steel base may be used with the approval of the
ABC Group representative.

5. 41T T1 ET ¢ Pl AOGA AAOGAOG 1 6606 AA A T ETEIOI 1£&
6. Cast aluminum, welded aluminum or steel bases must be stress relieved.
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7. All bases must be of uniformtE AET AOO8 ) O EO OEA 30bPI EAOGO
base for uniformity before construction. If the gage is constructed and the base is found
to be varying in thickness, the base will have to be replaced and reconstructed at the
expense of the Supiger.

GENERAL GUIDELINES ARE AS FOLLOWS:
A. All datums used to positionthe part in the gage are to béocated in the gage within+/ -
0.05mm.

B. All fixture details such as beck pins and bushings, detailsased for electronic measuring
devices, etc. whictcheck partfeatures are to be located within +/0.10 mm.

C. Surface contour features foiin-line/feeler checks are to bewithin +/-0.10 mm.
D. Trim line features for in-line/feeler checks are to be within+/- 0.10 mm.

E. Templates are to be within+/- 0.20 mm.

F. Sightchecks are to be withint/-0.4 mm.

G. When certain part featuresdrive deviations from the abovespecifications, the 1/10th
rule can be utilized for fixture tolerance (Ten percent of the tolerance specification
indicated on the part)

H. Drawing for the particular part feature can be used for buildolerances.

I. A metal identification tag shall be affixed to each fixture with the followingnformation
at a minimum and updated as required:

A Part name(s)

Less finish part number(s)

Engineering changedvel

Part Math Data Level

Product line, year, and usage

Build source name

O 0 GeityEdf xxxxxxxxx(ABC Customen

Customer specific requirements for identification tag

> > D> D> > D> >
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If the fixture is utilized to inspect additional parts or assemblies, a separat&g containing the

drawing numbers, engineering levels, and dates may wequired. All tagging must be
multilingual, if required

IDENTIFICATIONOF TOLERANCE PLATES
All tolerance plates should identify the corresponding part number.
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B - TOOLING BALLSFOOLING HOLS

1. Three (3) Tooling balls or Tooling holes must be located and identified with the start
coordinates on the base of the gage. These features will be used to establish the origin of
the fixture for certification and part layout.

2. Tooling ball size will be0.500 inches Tooling hole size will be a minimum of 10
millimeters.

3. Each Tooling ball must have a protective cover. The cover must not interfere with the
start coordinate labels.

7. Tooling Balls

«@ Wl Tooling Ball (3 Places)
B "
) lersb
| ﬁﬁ ﬂ:?:@
= s |y
L] | ™

.W..m- <onl

ABCgroup THE CONTENTS OF THIS PRESENTATION ARE THE PROPRIETARY INFORMATION OF ABC GROUP INC.
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C- RISERRANDSTANCHIONS

1. The risers andstanchionsmust be attachedto the base securely with a minimum of two
(2) dowels and two (2) cap screws unless specified in the design as a removable detail.

8. Fastening Removable Details

ABCgroup THE CONTENTS OF THIS PRESENTATION ARE THE PROPRIETARY INFORMATION OF ABC GROUP INC.

2. Risers and stanchions may be relieved or cut away in certain areas to gain access to the
part for dimensional inspectidd 8 ) O EO OEA 30PPI EAO6O OAODIT
that are removed do not affect the integrity or stability of the gage.
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D - DETAILS
1.

All details must be attached to the base securely with dowels and cap screws. It is the
30DPDPI EAOJidy taeAsO® ihdt theecArrect quantities of dowel and cap screws
are used. If the quantity is substandard, the Supplier must fix or replace the detail
without costs to ABC Group.

All datums, inspection details, clamps, and interchangeable details shiaé identified on
the fixture in a visible location as shown on the design.

The use of shims or shim stock is not an acceptable practice in tbenstruction of ABC
IO 1'"#60 #0001 i AOO AEAAEEI ¢ ZAE@OOOAOS

Details used as net surfaces must be made of steBteel plates located on aluminum
details may be used.

Flush rails, feeler rails and sheet metal representations must be constructed of
aluminum or fixture plank. Fixture plank must be sectioned into details no larger than
400 mm in length each.

A 6 mm gap distancds to be used, unless otherwise specified by the ABC representative
customer gage build standards.

All net details that net around the area of a hole or cutout in the part must haveMM
probe clearances cut into the detail. These clearancemust be a minimum of five (5)
mm deep and two (2) mm bigger than the part feature.

All loose and interchangeable details such as hand knobs, Plug gages, and check pins
shall be permanently attached to the fixture using Catane cable, plastic coil or
retractable spring-loaded cases with cable lockouts depending on the quantity and
location of attachments. 8lf-storing (restrained) devices or recoil type cables are
preferred. Chains are not recommended.
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9. All noncircular plug gages must be keyed for a@ntation.

10.Unless otherwise specified by the customer, a plug gage located in a bushing and
clamped on top will be the method to represent acrew or fastener pin .

11.When a single point datum target is required, a tooling ball must be used. The assocdihte
clamp must be adjusted to not deform the part.

12.Each feeler rail must have an associated go/mgo feeler pin that reflects the proper
tolerance.






























































































