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1. Introduction
Herein the design and development of checking fixture for checking the standardization of a
grill Chevy C1 (1994-2003) is exemplified, through the implementation of advanced
manufacturing techniques which involved dimensions and tolerances according to standard
Y14. 2009, consequently making a Cpk defining the value characterizing the relationship
between the process mean and its distance to the specification. Similarly through a CATIA
3D model in the fastening points will be flattened in the measurement performed an operator
related to the quality standards required of a feasible way and in less time are denoted. In the
automotive industry is essential to determine the dimensioning, shape and position of all
elements to be assembled otherwise they would violate quality standards and functionality
of the workpieces. Such that the check on the dimensions, size and shape of the workpieces
is key in the automotive industry, for this checking fixtures are used which verify the
workpiece is within an acceptable dimensional range, and shape for proper assembly, optimal
functionality and aesthetics. Mainly gauge control serves at the time of start of production,
consequently evaluates dimensions reviews and then verified at the conclusion of the release,
this in order to control the capacity of the production process and determining acceptance or
rejection, reducing inspection time of it.

2. Background
In recent years assemblers automobile companies like General Motors, focus on meeting
quality standards for manufacturing parts, such as the repetitiveness of the process, product
quality and dimensionality. The company should consider the feasibility of the project with
an analysis of its processes, taking into account the capacity and reach of the plant, equipment
available for assembly of the piece, dimension and volume of parts. It is estimated that the

production will reach 4 million units in 2018 and 5 million in 2020. To continue on this path,
and meet the goal of producing 5 million vehicles by 2022, the formation of human capital
and infrastructure development competitive, it is essential. Mexico is currently the sixth
largest producer of auto parts and it is estimated that, to follow the same growth rate now,
for 2022 reaches the fourth position, for which will have to grow by more than 45% in the

5 de Octubre del 2017

Mexican automotive industry will continue to grow in the future. Forecasts indicate that
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coming years. Although the country's major automakers in the world are already installed
and demand proveeduría grow at the same rate of investment announcements, the challenges
locally must take industry are numerous and effective improvement depends Mexico to climb
the ladder global production at the rate that it has raised. The Mexican automotive industry
is dynamic and is constantly growing, currently generates about USD 52.503 million in
foreign exchange and exports more than 80% of its production. Globally, Mexico is ranked
as the eighth largest producer of light vehicles. Currently, the automotive sector accounts for
6% of GDP and 18% of manufacturing production.

2.1 Justification
Checking fixtures are increasingly used for capacity studies, instead of performing these
studies on the three-dimensional. This way it is possible to reduce costs drastically and threedimensional free hours, which is usually a bottleneck for many companies. It is important to
note the critical dimensions of a piece to develop a useful design of controls to obtain the
numerical values of these levels. This can complicate a little checking fixture, but saves hours
of work and costs when making capability studies. The implement probes with a computer
data acquisition, such probes and statistical calculation (SPC) an increase in the budget for
the dimensional control of the parts, therefore in many cases it is chosen to use positions dial
gauge.

2.2 objective
Develop the design checking fixture for checking the standardization of a grill Chevy C1
(1994-2003) based on parameters General Motors and engineering expertise of team
members, also quality final design to ensure production suitable device, this coupled with the

importance while progress on the project, acquire the essence and involvement with each of
the parts making up silly model, as the test measurements and tolerances thereof cheking
fixture.
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constant improvement of knowledge and skills working on the computer, since it is of utmost
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2.3 Scope and limitations
Develop design tool Control checking fixture for testing a grill standardization Chevy C1
(1994-2003), construct and assemble, and the development of use and maintenance manual.
With the aim of reducing inspection time foglamp bezel. The limitations we can find, is set
requirements check by the company as well as the manufacturing tolerance of the checking,
as control means must be accurate to approximately 3 to 10 times lower than the extent should
control this involves more time and budget tool development control.

3.

Theoretical fundament

The design of a useful control is important in the manufacture thereof. It is necessary from a
3D CAD model to subsequently produce an exploded 2D geometric dimensioning and
tolerancing (GD & T, for short) to define and communicate manufacturing tolerances.

3.1 Manufacturing of Fixture and Gages
The measuring device for design Checking Fixture manual is essential to use this same
aspect, this manual concretized are all characteristics of design, manufacture and storage of

•

Reference documents for different clients.

•

Alignment gauge.

•

Modes piece alignment.

•

Modes of fixing the part.

•

Systems and types of control levels checked.

•

Construction materials.

•

Construction tolerances.

•

general identification of the caliber and its elements.
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both general and subject-specific product range. The main points to pick up the notebook are:
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•

necessary to validate the information prior to making project.

•

dimensional report and R + R.

•

Manual.

•

Packaging and storage of the control elements.

•

Maintenance.

The above data are defined differently depending on the nature of the workpiece and to
control the level of accuracy that this has. An excess or a quality defect can cause a loss of
competitiveness. This means that, as specific standard sheet metal parts, plastic parts injected
or blown parts, for example. To determine when to use a checking can be consulted (MILSTD-105) standard Military Standard 105 which indicates procedures and tables to sample
for proper inspection of production. The technical specifications are provided for making the
control determines what type of control system are requiring for verifying parties as may be
checada in the production line (Checking Fixture) or laboratory Metrology (Holding Fixture)
.

3.2 Gages go / no go
Gages These are manual measuring and are designed and manufactured to control size
dimensions considering the maximum material condition for the No-Go and minimum
material condition for the Go. These belong to the category Gages Gages by attributes, are
very reliable and fast measurement to make quick decisions.

It is a device that controls an element dimensionally, it is manufactured according to customer
requirements and design analysis GD & T workpiece and 3D CAD model to be controlled.
A checking is unique because it is designed and manufactured to dimensionally control a
single piece. Manufacturing tolerances must be dimensionally to control between 3 and 10
percent accuracy tolerance of the part to be inspected. The checking part checks the
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conditions simulating assembly, verifies repetitive parts ensuring the same alignment and the
same position of the workpiece. It is designed to verify a specific part, they are also called
Gauges or Gages.

3.4 Design process
The design objective is the formulation process heuristics, a plan, scheme or iterative method
in which a need is transformed into a machine or device to perform a function. The
methodical process serves as a guide to provoke a style of work in the development of design
projects, identify the style of performing own processes, ensuring that every step attend the
requirements and needs to present the project objective.

3.5 Stages of the design process
The following stages of design methodology that served as the basis and guide for the
development of this project is described.
Project Definition: You need to be defined design, which will function and why you want
to design or redesign. It is important to clear this stage since the project definition facilitates
the start of the design process and follow-up.
Detection of needs: It should identify the needs that the design must cover as well as the
hierarchy of the same, because sometimes some design attributes are sacrificed to highlight
others who are more important by the need for the product.
Analysis of technical and engineering information: In this part of the design must collect
technical and engineering information, this phase requires complement the knowledge we
have acquired with state of the art and research project.

any idea that comes to mind, as long as meets the required specifications. The analysis of the
technical and engineering information will give you a broad vision to develop the design.
This part involves the selection of material, and relevant needs analysis model.
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Design and specifications:The designer should let your imagination run free and develop
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Analysis of manufacturing: It carried out an analysis of the design manufacturing, if
manufacturing is cost effective and feasible.
redesign: Encountering difficulty in manufacturing design, you should be required a
redesign to rule out any difficulty in preparing this.
Design verification testsIn this stage design functionality is checked, if this covers the needs
and meet the specifications and requirements.
Presentation of prototype: The final part of the design process is the presentation of the
results. Communication design is usually given by an oral presentation accompanied with a
paper containing up and models

Four.
4.1

Modeling Grill Chevy C1 (1994-2003)

Location of the part on the vehicle

Grilling is a visible part of the vehicle, its appearance and shape are paramount. Accordingly,
the gauge control such part must be able to ensure dimensional conformity without damage

Figure ¡Error! No hay texto con el estilo especificado en el documento..1. Chevy grill C1 (19942003).

4.2 Functionality of the part.
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or break, thus protecting the finish, in Figure 4-1 is shown as being coupled grill.
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Essentially the grill is opening (real or simulated) in the body of a vehicle with the original
purpose of allowing the air inlet. Most vehicles have a grill on the front of this, which is an
element of style and brand differentiation to practice a necessity.

Figure 4.5. Exemplifying how it goes ensamblade the grill.

Figure ¡Error! No hay texto con el estilo especificado en el documento..6. Scanning Part for

As seen in Figure 4.6 the mark and mesh grill is very broad and does not have consistency,
so it's not supposed to is not convenient to perform a check by attributes for this, it is enough
just to conduct a check-up variables to inspect this matches the dimensions for each coupling.
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distribution points.
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The positions of the engaging holes and clamping are important to fulfill its primary function,
support the mass of the grid, so that the steering angle has is extremely important. It can be
seen that the holes can be inspected by attributes because it has a wide tolerance for
adjustment.

Application of reverse engineering
Reverse engineering is the process of designing a substitute, which replace acceptably to a
product or part. In this case, reverse engineering is a particular case of redesign that is based
on various aspects of the original product and the analysis of a specimen and applies when

Figure ¡Error! No hay texto con el estilo especificado en el documento..7Sequences for
manufacturing engineering products.
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the design process or the original documentation is not available.
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In Figure 4.7 shows the sequence of manufacturing to a final product consequently is an
engineering process, so it conversely results in reverse engineering.

4.3 Part manufacturing process
Retov company is a family business that started operations in 1958 in Argentina. They have
solid experience in the manufacture of plastic auto parts for
automotive. The Retov products are now known in more than 40 countries worldwide,
providing the most prestigious firms in the five continentes.Confirmando quality since 2006
we certified by the international standard ISO 9001: 2008.

Figure ¡Error! No hay texto con el estilo especificado en el documento..8. leading manufacturer

With this observation, the code> PP <found as shown in Figure 4.9, corresponding to
Polypropylene symbol, which is a suitable polymer in the classification within the branch
thermoplastics which have great advantages and mechanical properties and that low melting
which reduces the manufacturing cost. Polypropylene is a semi-flexible thermoplastic
homogeneous at room and its melting temperature is used for coverage bumpers, interior
defenses, grills, radiator caps, battery boxes or interior panels (POLYVANCE reference).
Table 4.1 Table Polypropylene properties, material with which the piece was manufactured
is shown.
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of Parrilla.
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Figure ¡Error! No hay texto con el estilo especificado en el documento..9. leading manufacturer of
Parrilla.

Permanence

SI Metric

specific gravity

0.91

Flow Rate @ 230 ° C Melt / 2.16 kg

4.00 g / 10 min

Molding Shrinkage 3.2 mm section

1.50 - 2.00%

Impact Strength, Izod

53 J / m

tensile Strength

32 MPa

tensile Elongation

> 10.0%

tensile Modulus

1724 MPa

flexural Strength

41 MPa

flexural Modulus

1379 MPa

Deflection Temperature @ 1820 kPa

54 ºC

Ignition Resistance

HB @ 1.5 mm

Injection Pressure

69-103 MPa

Melt Temperature

191-232 ° C

Mold Temperature

32-66 ° C

drying

2 hours @ 79 ° C

Table ¡Error! No hay texto con el estilo especificado en el documento..1. Polypropylene properties in
injection process (RTP reference Imagneering Plastics)

Chevy grill C1 (1994-2003) is a complex piece to model in a coordinate system, but there are more
curves without are very complex to design, result in the projection coordinates. Shining3D Scanner
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4.4 Part modeling in 3D.
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™ V3.2, which is shown in Figure 4.10.

Figure ¡Error! No hay texto con el estilo especificado en el documento..10. Shining3D Scanner
V3.2 ™

Scanning for any part required to perform a specific and unique for each calibration, because
with a good calibration percentage of dimensional error may vary only by 2%; It is why
properly calibrated dimensions is to obtain greater accuracy compared to the physical part.
The calibration process performed for the workpiece, can be seen in Figure 4.11 with the
interface that provides the scanner software.

Besides this measures vernier and digital micrometer were performed to confirm the
measures physically and have parameters we fail to preserve in the scanner, each coupling
considerante tolerances to fit properly in the cheking fixure. Once taken the corresponding
measures each coupling proceeds to a CAD software to design advanced manufacturing
(Solidwork, CATIA and ANSYS).
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Figure ¡Error! No hay texto con el estilo especificado en el documento..14. Scanner calibration.
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Figure ¡Error! No hay texto con el estilo especificado en el documento..16. CAD model in
SolidWorks ™.

Figure 4.17. Cheking first proposal Fixture.

Shows an assembly with devices for measurement of variables, with a total of 10 points to be
measured to check eight zones with different critical level described above according to the studies
of functionality and manufacturing process of the part.
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Verification of measuring points can occur in two ways, either by variables or attributes. The
proposed measurement system will be comprised of two, so check can be made in form and
dimension.
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Figure 4.17. Origin of the coordinate axes, X having the horizontal, and vertical and perpendicular to
the plane XY Z.

4.5 Measuring instruments.
As have already been mentioned the instruments used to perform measurements on the audit
device, now in they are listed in Table 5.1. This list will be used to store these components
and also to replace if required, for them ID generated with the nomenclature shown in
Equation 5.1.
Table 4.5.1. Measurement tools

ID

1

Bar passes
no-go

001-01B

0.5 mm

2

Analog dial
indicator

002-01B

0.01mm

Measuring
range

Resolution,
readability or
minimum
division

Number of
characteristics
to be
measured
2

0.01mm

10
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No.

Name of
measuring
instrument
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3

Fixedly
passes nogo

003-01B

0.5 mm

3

Equation 4.5.1. Naming ID
XXX − XXX
XXX(número de pieza) − XX(número de dispositivo)X(inicial de nombre de dispositivo)

4.6 Material Selection
Generally considered aluminum used to inspect the part is polypropylene and contact
supports are steel high carbon grade, in order to have greater resistance to wear and
maintenance is minimal. In selecting the method and construction process is considered.
To protect the parts of environmental changes, it is recommended to apply hard anodized in
the case of aluminum, for cost only a film of acrylic enamel medium blue as indicated by the
Fixture GM rule shall apply this to surfaces not they have significant contact with the
workpiece.
Parts that are subject to friction and wear that can undergo, for example bushings guide the
dial indicator and caps for CMM calibration.
Accessories are implemented as storing moving parts are plastic, as these have no critical
role. The fastening method is by means of flanges lever, which provide an acceptable subject
to restrict the workpiece.

5. Estimated Cost Analysis Cost VS Real

Category
Design Tools

Concept

Real

Dear

Difference

Adjustment Tools
Vernier digital
digital micrometer
Gage go no go
Computer equipment

$ 499
$ 549
$ 2,765
$ 500
$ 5,699

$ 750
$ 700
$ 3,000
$ 700
$ 7,000

$ 251
$ 151
$ 235
$ 200
$ 1,301
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It then provides a cost analysis of each of the elements to be used for manufacturing the
checking fixture which are divided into the categories of design tools, manufacturing
materials, labor and overhead process.
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Software license

$ 3,339

$ 5,000

$ 1,661

Aluminum
clamp
Tornillería
Plastic fittings

$ 1.250
$ 499
$ 173
$ 127

$ 1,500
$ 750
$ 250
$ 300

$ 250
$ 251
$ 77
$ 173

3D printer
3D Scanner
machined
Assembly
Calibration

$ 980
$ 980
$ 1,960
$ 1.840
$ 1.840

$ 1,500
$ 1,500
$ 3,000
$ 2,000
$ 2,500

$ 520
$ 520
$ 1,040
$ 160
$ 660

Rent building
Total

$ 3,000
$ 26,000

$ 3,500
$ 33,950

$ 500
$ 7,950

Manufacturing
materials

Labor (for hours)

General expenses

The cost of design tools and manufacturing materials was obtained by performing a
comparison of different catalogs while the cost of labor were consulted technical machines
and tools listed at $ 49 MXN per hour of work. So to make our trading relationship with the
actual cost we obtained a reduction of 30.58% of the estimated cost. It is noteworthy that this
cost analysis was performed taking into account the price of measuring instruments,
computer equipment and software design being the most expensive so when you have the
necessary equipment manufacturing cost is further reduced to when starting production.

Regarding the draft performed can be highlighted really significant points, which protrudes
more on the application of reverse engineering, since all the implications are a relationship
to move an end product essentially modeled where involved tolerances and dimensions They
are part of the whole structure of the Cheking fixture. Also we engage with machines, tools
and different software makes us a constant improvement, significantly emphasizing
teamwork, since consolidating a multidisciplinary team you learn significant aspects of each
race, all this in order to apply knowledge that transcend the application of engineering.
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