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Introduction

The intent of this standard is to specify AZ Automotive Corp.’s requirements for the design, build,
certification and approval of gauges/check fixtures. This is not an all inclusive listing. OEM-customer
standards will also apply to gauges / check fixtures for end item parts. In the event of a conflict between
OEM-customer standards and this standard, the OEM-customer standard will apply for end item parts.

Gauges/check fixtures are a vital element of our quality management system. They are used to confirm
dimensional conformance of parts and assemblies and to facilitate effective process control. Every
consideration must be given to assure they meet the following fundamental requirements:

e Accessible features which allow the user to readily check all specified part features in a reasonable
amount of time, without undue effort.

e Accurate and durable locating points (datum surfaces/pins) and part holding features to attain minimum
repeatability and reproducibility error.

e Workmanship and construction to a standard that ensures durability and stability for continued use in a
plant environment for the life of the part.

This AZ Automotive Standard shall be adhered to for all gauges/check fixtures.

Deviation from this standard requires written authorization from the Vice President of Quality Assurance.

Design approval shall not constitute a waiver or guarantee of responsibility for any gauge purchased by AZ
Automotive Corp. An approved gauge design does not constitute a certified or an approved gauge.

It is the sole responsibility of the gauge/check fixture construction source to assure that the revision of
specification information provided (part drawings, math data, CAD etc.) matches the part number and
revision level indicated by the AZ Automotive Corp. Purchase Order. AZ Automotive Corp’s Purchasing
Department will be immediately informed of any differences. Gauges/check fixtures shall not be built or
modified to a level beyond which a written Purchase Order exists and defines.
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DESIGN

1.  Gauge and Fixture design approval is required by AZ Manufacturing Engineering and Quality prior to
build. This approval will be in the form of signatures on the Fixture Design Sign Off Sheet QP-3.

2. All designs are the property of AZ Automotive Corp. A copy of the design will be provided
following design approval. (Preferred format: CAD file on disk)

3. When clamps and/or swing templates are used, the base must protect and contain them in the open position.

4.  Gauge/Fixture base construction type: Cast aluminum shall be UNS A 07130 (or ANSI 713.0) sand or
permanent mold type of casting or equivalent for parts over one pound and larger then 1 foot square. Smaller
bases may use 1" aluminum plate with supporting feet or legs. Fabricated bases may be approved on an
individual basis.

o

Datum scheme must reflect product design specification.

6.  All net surfaces and datums are to be made from hardened steel, (material — 06 Rockwell C 5 8-60 no
decarburization allowed) and mounted to a separate base whenever possible. All nets and datums must be
identified.

7. Flush checks are to be machined at maximum and minimum.
8.  Go/No-Go size pins to be put on the opposite end of location pins whenever possible.
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DESIGN

9.  Hardened and ground pins for hole location checks are to be sized to 100% GD&T. This is to be stated
on the design drawing. Pins are to be identified at 100% of tolerance.

10. Spring loaded coned pins shall be used for two-way and four-way datum holes and slots.
11. Pin locators are to be recessed such that pins do not interfere with part orientation/location.

12. In the event that OEM gauging standards require two-way and four-way locaters to be designed at "MMC",
the two-way and four-way locators shall be designed using bushings and stab pins. The stab pins shall be
double ended. One end of the stab pin shall be constructed at MMC, the opposite end shall be constructed
at RFS.

A = =Cin=

Spring Loaded Pin Stab Pin

13. All feeler checks are to be nominally 3.0mm. Go/No-Go feeler pins are to be provided for each tolerance
range applicable. They will be marked with size, identified, and referenced to the sequence of operation.
When more than (1) feeler is applied to a fixture, feelers will be identified with a color. The color will be
recessed into the side of the holder to prevent removal of the 1.D. color. The corresponding color must be
also identified on the block and recessed. Feeler check clearance for shape should be 3.0mm in between part
and fixture with clearance and tolerances stamped on base and hand gauge. Specified Sharpie® colors are to
coordinate form tolerances. (Colors are available as medium point, oil-based, opaque paint markers from
officeworld.com. Specified ordering numbers are given below).

2.5 - 3.5 = Blue, SAN34903 2.3-3.7 = Yellow, SAN34903 2.8 — 3.8 = Green, SAN34904

Lime Green, SAN34913
2.0 — 4.0 = Orange, SAN34906 5.5 - 6.5= White, SAN34915 2.0 — 3.8 = Brown, SAN34907
1.5-4.5=Magenta, SAN34911 2.2- 3.2= Red, SAN34902 5.0 — 7.0 = Pink, SAN34909

14. Unless otherwise specified, all gauges/fixtures are to be made of steel and aluminum construction.
Aluminum details may be used on fixtures for parts weighing less than one pound. If aluminum is used
for fixtures larger than stated, these gauges must be black anodized hard coating to prevent fixture wear.
RenShape® 473 Fixture Board may be used under certain circumstances. This requires the approval of
the VP of Quality Assurance.

15. All details shall be doweled into position.
16. All dimensions needed for construction which are not available from math or CAD data are to be detailed on
the design drawing.

17. Base is to be flat within 0.05mm per square foot of area and maximum of 0.10mm total length and micro
finished within 80.0 microns.

18. Master set block length for a variable data collection is 31mm. If this is not practical, 60mm or 90mm may
be used.
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DESIGN

18. Variable data collection points will utilize T-head press fit bushing of the following size:

18.1 Internal diameter 9.52mm (0.375”)
18.2 Outside diameter 15.90mm (0.675”)
18.3 Length under head to suit

18.4 ANSI part number H-40-xx

19. Variable data collection points shall be permanently identified.
20. Clamp pivot points shall be in line with pinch points.
21. 25.00mm sight check holes shall be considered on swing units to confirm seating of hinges.

BUILD

A certification tag or label permanently attached to the gauge containing the following information: 1.1
Gauge Source Identification
1.2 AZ Job Number

=

1.3 Customer Part Number

1.4 Engineering Change Level & Date

1.5 Check Fixture must be identified “Property of” customer, e.g. DaimlerChrysler, General Motors
etc.

PROPERTY OF - ®

GENERAL MOTORS o

Certification Tag “Property of” Tag

2. Gauges/Fixtures over 50 Ibs. must have eye bolt accessibility or handling hooks. For
safety reasons, handles should be considered for gauges less than 50 Ibs.
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BUILD

3. Unless otherwise approved, in writing, gauge/fixture will be built “in car position” with X (BL), Y (TL),
and Z (WL) start points stamped into base.

4.  Designation points for CMM probe locations will be defined as ¥2” or 12mm diameter circles stamped into
the base and clearly identified for X (BL), Y (TL), and Z (WL) coordinates.

5. 12.7mm bushings should be used for 3/2/1 alignment and the base start corner machined %" by 45°
chamfer and painted yellow. Tooling balls may be used under certain circumstances; this requires
approval of the VP of Quality Assurance.

6.  Fixture body is to be painted AZ blue (SLF17D30P-4NB).

7. Hardened and ground Go/No-Go pins are required for all holes and slots, except clearance and access
holes. They are to be stamped with Go/No-Go and size. Temper for Go/No-Go and all location pins shall
be T5 Brinnel hardness 500kg 60-90 (ASTM B 108 similar specification)
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BUILD

8. Scribed or painted lines are not acceptable for trim or hole sight checks. Grooves and embosses will be used.
For sight check (clearance) type holes, a dowel pin will be added to the fixture/gauge to check hole-presence
whenever possible. Trim sight check is 3.0mm deep; width is GD&T Profile Tolerance.
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BUILD

9. All pins and loose details may be attached to the fixture base and provided with a means of retention for
storage. A storage box or container may be used providing it is attached to the base and has a lid to prevent
loss of individual details. All loose pins and details must be stamped with the AZ job number.

10. The feeler material must be harder than the material that is checked (hardened pins). Unless otherwise
specified, all clamps will be positive locking and set to five pounds of pressure using nominal material
thickness.

11. Clamps are to be numbered, indicating locking sequence. A robust means is to be used for identifying the
numbering sequence.

12. The standard indicator for variable data collection is the Mitutoyo 543-683 or equivalent.

13. Any Fixture that utilizes an indicator must have a storage box attached to prevent loss or damage.

14. Any steel non-check details susceptible to oxidation should be coated in such a manner as to provide long
term protection based on usage, environment, etc. Wipe on solutions that are removed by normal handling are
not allowed.
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APPROVAL

1.

At 100% design sign-off, QP-3 form (see page 8) must be filled out and signed by the following:

1.1 AZ Manufacturing Engineer
1.2 AZ Quality Engineer
1.3 Fixture Source

The completed Gauge/Fixture is to be certified by source. This will include a detailed report and road map of
all measurements points taken. A second-party (not the author of the CMM check program) shall perform the
verification. This can be done internally by the gauge manufacturer or by a qualified outside third-party
source.

Final acceptance will be based on the successful completion of a Gauge R&R study. The type of Gauge
R&R will be established prior to, or at time of kick off (e.g. 10x3x3). Occasionally, parts are not available to
facilitate completion of an R&R study. If parts are not available, a Gauge R study is to be performed with
error less than 10% being acceptable.

Attribute GR&R will be a minimum of 20 parts, two operators, and two trials.

An AZ Check Fixture Build Approval Check-Off Sheet QP-2 (see page 9) list is to be completed and signed
by a responsible gauge source representative before review by AZ.

An AZ Quality Engineer will be present at the source upon completion of certification or immediately after
for validation and approval. No gauge/fixture is to be shipped from the build source until either and AZ
“CERTIFIED” sticker (QC-91), or “NOT CALIBRATED” sticker (QC-71) has been affixed to it by the AZ
Quality Engineer.
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