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When | was first asked to write an editorial on the topic
of automotive fasteners and related quality requirements, |
accepted. Once | started, I quickly found that | had to solicit
some guidance from other experts in the automotive fastener
supply chain. | found there is not a simple recipe or list of
requirements that can be “checked off” in order to supply
fasteners to the automotive industry. In fact there isn’ t even
a defined “measurement system” as is found for aerospace
or commercial fasteners. What | did find were (3] very
important elements that when applied correctly, will result in
a firm’ s ability to supply the automotive industry. These are:

e ISO/TS 16949 Registration
e Zero Defect Policy commitment

e Ability to perform automated sorting/inspection process on
“critical” part features

First and foremost, a supplier has to be registered to
ISO/TS 16949 quality management system based on ISO 9001
but having several additional requirements as it relates to
automotive production components. A quality management
system is the foundation of how orders are accepted,
processed, inspected, and ultimately shipped to the end user.
ISO/TS 16949 has specific requirements outlining a process
known as PPAP (Production Part Approval Process). It is
this process that sets ISO/TS 16949 apart from other ISO
quality managements system with its emphasis on the entire
manufacturing process. There are five levels of PPAP, which
are outlined by AIAG [Automotive Industry Action Group). The
basic elements for a PPAP are as follows:

e Design records e Material performance results

e Engineering change documents e Initial process studies
e Customer engineering approval e Qualified laboratory

« Design FMEA documentation

e Process flow diagrams ° ARR

e Process FMEA * Sample product

e Control plan

e MSA

e Dimensional analysis

e Master sample

e Checking aids

e Records of compliance
e PSW

Requirements for all fastener measurements are the
same. This simply means that length is length, pitch diameter
is pitch diameter, and so forth. The important part is to know
what your customer’s requirements are, which are deeply
ingrained in any ISO quality system defined by contract review.
Automotive plants have to rely on coordinating thousands
of parts coming together at just the right time in order to
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effectively feed the production line. A small portion of that coordination is the
fasteners that hold the vehicles together. I" m sure you can imagine or have
heard horror stories of “line down” and charge backs because of a defective
part. That costs money! One of the ways automobile manufacturers try to
combat this is to demand a “zero defect” policy from their suppliers. That
does not necessarily mean 100% perfection with a PPM =0, but does point back
to contract review and the use of SPC (Statistical Process Control] to try and
meet that demand.

CPK is a Process Capability Index, which is simply a number that represents
the effectiveness of your process in achieving conforming parts. Consider trying
to throw a series of balls through a 16 inch round hoop. The hoop size represents
the product limits, and the sizes of the balls which vary from a 16 inch diameter
playground ball to a 2 inch diameter golf ball, represent your production process. Of
course it will be easier to throw the golf ball through the hoop, but that represents
a very defined process and a higher CPK value. The lower the CPK value, the more
variation you have in your process, and the harder it is to keep it centered as to not
go beyond the product limits. The “tighter” your process becomes, the less
centered on nominal product size you need to be. Automotive customers demand
certain CPK levels. Achieving “Zero Defects” means that you have met your
customers CPK value.

Lastly, to even consider being part of the automotive supply chain, you
must be willing to perform various automated sorting operations. This is
typically done on critical features, where 100% automated sorting is done. For
instance, the head height of a hex bolt might be the critical feature to assure
effective tightening. You’ ve already met your CPK values for all features
(including head height) on the fastener, but you know that a head height is
considered “critical” because if the head height is too high it will interrupt
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production by clogging screw feeding
equipment in final assembly. Based on
your customer’s target CPK value, you
realize there may be a small percentage
of parts present in the production lot
that are out of tolerance on head height.
This will be a feature that you will either
sort for in-house or send out for an
automated sorting/inspection process
before shipping the product. Automated
sorting/inspection can be performed on
a number or more “critical” features at a
time depending on the type of inspection
equipment used.

There is no difference in the
quality requirements for supplying
U.S., European, or Asian automobile
producers. All look at quality in the
same extremely stringent manner, which
is both demanding and unforgiving. Itis
my suggestion to anyone that is trying to
supply the automotive market to follow
the above general guidelines, which
can be broken down further into more
specific details.

e Have a complete understanding of the part
requirements.

e Perform machine capability studies, gage
R&R studies, and make sure you have a
good gage calibration program.

e Have procedures in place to inspect and
optimize your raw material usage.

e Making sure your perishable tooling are
properly designed and as resistant to
wear as possible.

e Have well-defined machine set up
procedures are important because many
non-conforming parts are generated
when tooling is changed.

e Make sure you are monitoring the
production process using well-planned
SPC methods to assure adherence to the
required CPK performance.

¢ Have automatic sorting/inspection
equipment suitable for removing parts
with non-conforming “critical” features
effectively at high production rates.

Supplying the automotive market is
not a task to be taken lightly. It involves
dedication, commitment, and the ability
to adapt to the changing market. It
starts with solid internal operational
discipline, thorough documentation,
unwavering commitment to consistently
high quality standards, and a never-
ending adherence to the process of
continuous improvement throughout the
entire organization. O



