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© All contents are protected by copyright. The copyright for any
material (in any form) created by ABC Group Inc. is reserved.

Any duplication or use of content othe than for the purposes
prescribed in this Manual or in any electronic or printed publications is
not permitted without the written cons ent of ABC Group Inc.

This electronic edition of the Manual superseeds all other forms of the
Manual.
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The information in this Manual is subject to change without notice,
revision levels and history is available fordentificatin of latest version.

Revision Revision .
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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 convert them into a standard for the design and building of checking gauges. The
experience from our plants and with various product types wasaken into consideration in the
development of this standard.

The design of a good checking gauge that permits the easy, 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 as a guide for the design and building of checking gauges

suitable for our product, this guideline is to be considered as a minimum requiremeniAlong

xEOE 1 00 A@bAOEAT AAO xA EAOA OAEAT ET O1 ATl OE
commonly held standard practices for gauge building. The intent of this document is not to

include all possible requirements and therefore consultation of spafic customer standards or
requirements with each new project is a must.

4AEEO AT AOI AT O AAT AA DpPOI OEAAA OI CAOCA OObBDPIE
for checking gauge designs and builds.

The ABC Quality Department has taken on this ingtive and as with all our standards we will
OAOGEAx OEEO AT AOGIi AT O 11 AT A1T1T OAl AAOGEO OF AI
from their own lessons learned and best practices are welcome.

| want to thank the team, including some of the BU, Digs Engineering, Industrial Design,

Plants and other support groups for their dedication, time, knowhow, talent and skill that went
into developing this document.

Hilda Ellard Sam Tweneboah
Director of Quality Project Leader- Senior Quality Engineer
Hilda.Ellard@abcgrp.com Sam.Tweneboah@abcgrp.com

ABC Group Inc.
2 Norelco Drive
Toronto, Ontario
MIL 2X6. Canada
416-246-1782
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 fixed positon for
CMM Checks or other. It is sometimes refezd to as CMM Fixture.

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

¢) Modification is defined as any changes made to the Checking Galggture or its
documents due to ABC Group or OEM directed changepair 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 Gauge. The following safety requirement is the minimum safety expectatiohABC
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 written
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 mechanisms 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 be used.

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 deated cart or
table with casters.
A Weight greater than 300 pounds must have an eyebolts or forklift sleeves installed.

ERGONOMIC:

Gauge Suppliers are required to design and build good ergonomics into the gauge. ABC is a
Global Company and it is the SupfiOd © OAODPT 1T OEAEI EOU O1 AOEI A
following for the final Operator of the Gauge.

A Arm reach

Work Envelope

Arm elevation

Work forces of the final destination of the Checking 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

> > > > P

and bad posturing.
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QUOTATION REQUIREMENTS
1. Each gage quotation must contain the following information:
A ABC Program Name
Part description
Part EngineerLevel
Detailed description of the gauge requirements.
All deviations from the quotation must be specified.
Itemized cost
A Design
A Build
A Third Party Certification (if applicable)
A Gage R&R
A Quotation total cost
A Detail timeline that meets ABC APQBauge Timeline.

> > > > > >

2. 4EA 30PpDPI EAO8O NOI OA 1 6060 OA&EI AAO 1 AGAOEAI
specify when any recycle material is to be used.

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

A Cost

Durability requirements based on fixture use and conditions

Construction methods

Shape and area of checking surface on fixtures

Environmental conditions

Weight limitations and restrictions (Please refer to weight restrictons 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, weight, ability to
machine and corrosion resistance.

Control # 80-STD-D-01 -
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4. Any assumptions and /or exceptions that affectost 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 is required for the Gauge Supplier to send the 3D and 2D CAD data in native
format (i.e. SolidWorks, Mechanical Desktop Prd Catia V5, NX) 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.abcagroup.ca/

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

Control # 80-STD-D-01 -
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CHECKING FIXTURE/GAUGE DESIGN REQUIREMENTS

A-DESIGN CONCEPT

4EA $AOECT #1171 AAPO 1000 OETI x OEA O0' AcA )1 OA1T O

requirements, and any special requirements reviewed during the quotation stage. The design
concept shall consist of a minimum of a sketch and a written descriptiarf 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 shouldude 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 appropriate to maximize
part/gage usage (e.qg. firsuse 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 Quality Engineer.

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

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

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

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

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

Functional holes

Historic areas of hidn process variability

> > > >

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 and approvaDOES NOTgive the authority to order gage
materials. Approval of the gage design authorizes the ordering of materials and
components. If gage materials have been ordered prior to final design approval, and
changes are made to the gage design that affect these materials, the matertats 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 collected to monitor
KPCs and PQCs shall be reviewadd 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 representatie, 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 BC representative.

Control # 80-STD-D-01 -
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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.
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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 ABC representative.

Based on commoditydifferences 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 in the Statement of Requirements (SOR)

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

1170 O00OpPI EAA EI OEA 3/2 10 AO OEA 4AAET EAAI 2
obtaining it from the ABC representative in order to support the prgram deliverables.

1. The gage design is intended to be an accurate representation of the gage. It should
reflect how the gage will be constructed and must include the basic information such as,
base size and type, part orientation, location, size and ori@tion 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

s~ A o~ N

need to be drawn and dimensioned on the design.

2. The environment in which the gage is to be used should be considered when choosing
the material, slides, pins, clamps, etc. to ensure that they remain functional througito
OEA POT AOAO DPOIT COAI jETAI OAET ¢ OAOOGEAA OAN
responsibility to inquire the usage location of the gauge and the program life span.

3. All drawings should be fultsize, and accurately 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 numbebrresponding to the caltout on the
gage design drawing. (i.e., SECCor 100.0; Sheet 1).

A Drawings should include a representation of the part (phantom) shown in its gaging
position. The stock list shall include all stock sizes, and must identify staad 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, the stock list may contain items in

Standard English dimensions.
Control #: 80-STD-D-01 -
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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 generated utilizing customer approved softwareififs
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
1TAAOA OEA PAOO ET OEOAA AEI AT OEIT O AU OOA
OOAATT AAOUhSd AT A OOAOOEAOUGONArk&iphrtng liness8 $AO
gates, ejector pins, welds or any similar features must be brought to the attention of the
responsible Design Engineer. If the datum cannot be+ecated, clearance shall be

provided on the gauge detail to facilitate gage R & R.

5. Datum Hole Locator(s):

A Gage 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 detail allowing movement in the nordatum 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 part should be
checked in the gage with daum locators made at Maximum Material Condition

Control #: 80-STD-D-01 -



November
ABCgroup 05, 2014 [CHECKING FIXTURE/GAUGE STANDARD]

(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 are Regardless of Feature Size (RFS), amd sh
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 and 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 $efinish 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 bedbng balls, pins, blocks, 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 position), 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. Horzontal handle or bayonet type clamps should 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 to obtain 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,general note for tethering of the details

is required to be on the design.
Control #: 80-STD-D-01 -
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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 andubsequent design changes. 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 Sipplier must sign the final design. Other signatures may be
required, as dictated by the customer design standards and/or the ABC representative.
) O EO OEA 30pPI EAO6O OAODI T OEAEI EOU Ol
the design for ABC testate whois 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 thatfiect these materials, the 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, incing details
that move (toggle clamps, hinge drops, etc.)

Control #: 80-STD-D-01 -
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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
-

L —

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 whereapplicable.

Control #: 80-STD-D-01 -
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GAUGE BUILD REQUIREMENTS

A-BASES

1. Allfixture 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 Group Suppliers to ensure that the base of a checking
gauge meet the flatess, parallelism and the profile of a surfacelerances as specified
below.

Thedatum Scheme for these base measurements is defined as the base bottom ai¢
sits in the horizontal position.

6. Recommended Specifications

|Q|O.10|A|PER 300 mm guare|
[&2]0.20]A[NOT_TO EXCEED OVER ENTIRE BASE]

[/]0.10]A[BETWEEN TOP AND BOTTOM SURFACE]
[Z770.1S[A[ALL MACHINE EDGES]

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 have the-Gorner identified.

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 squaoast

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

5. 4TT1 ET¢C Dl AOA AAOGAO 1 660 AA A T ETEIOI T £&

6. Cast aluminum, welded aluminum or steel bases must be stress relieved.

Control #: 80-STD-D-01 -
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7. Allbasesn0OO0 AA T £ O1 EAI Of OEEAET AGOG8 )OO EO
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 Supplier.

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

B. All fixture details such as beck pins and bushings, detailssed for electronic measuring
devices, etc. which check pafeatures are to be located within +£0.10 mm.

C. Surface contour features foiin-line/feeler checks are to bewithin +/ - 0.15 mm.
D. Trim line features for in-line/feeler checks are to be within+/- 0.15 mm.

E. Templates are to e within +/-0.25 mm.

F. Sight checks are to be within +/0.50 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 thepart.

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 change level.
Part Math Data Level
Product line, year, and usage.
Build source name.
0001 PAOOU 1T £ 0000000 d; ! "# #0001 1 A0Qs8so

Control #: 80-STD-D-01 -
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If the fixture is utilized to inspect additional parts or assemblies, a separati&g containing the
drawing numbers, engineering levels, and dates may bequired. All tagging must be
multilingual, if required

IDENTIFICATION OF TOLERANCE PLATES
All tolerance plates should identify the corresponding part number.

Control #: 80-STD-D-01 -
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B - TOOLING BALLSFOOLING HOLES

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 be 0.500 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

a@» I  Tooling Ball (3 Places)

’\_/m 8
) lersb
= ﬂ'“i"'g
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ABCgroup THE CONTENTS OF THIS PRESENTATION ARE THE PROPRIETARY INFORMATION OF ABC GROUP INC.
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C- RISERRANDSTANCHIONS

1. The risers and sanchions must be attached to 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 £/ O AEI AT OEI 1T Al ET OPAAOEI T8 )OO EO OEA 30
that are removed do not affect the integrity or stability of the gage.

Control #: 80-STD-D-01 -
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D - DETAILS

1. All details must be attached to the base securely with dowels and cap screws. It is the
30PDDPI EAOGO OAODPI T OEAEI EOU O1 Al OOOA OEAO
are used. If the quantity is substandard, the Supplier must fix or replace thetil
without costs to ABC Group.

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

3. The use of shims or shim stock is not an acceptable practice in thenstruction of ABC
TO 1"#80 #0001 1 A0OO AEAAEETI ¢ AE@OOOAOS

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

5. 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.

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

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

8. We recommend that all loose and interchangeable details suels hand knobs, Plug
gages, and check pins shall be permanently attached to the fixture using Cane cable,
plastic coil or retractable springloaded cases with cable lockouts depending on the
guantity and location of attachments. The use of settoring (restrained) devices or
recoil type cables are recommended. Chains are not recommended.

Control #: 80-STD-D-01 -
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9. All noncircular plug gages must be keyed for orientation.

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

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

12.Each feeler rail must have an associated go/nogo feeler pin thagflects the proper
tolerance.

Control #: 80-STD-D-01 -




















































































