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foundation. FEI takes tremendous pride in manufacturing amazing products for our customers.
In addition, as a Wire Harness Manufacturer , assembling and delivering superior products is
our mission. Actually, we are wire harness geeks so we call it our Crusade. A Wire Harness
Manufacturer is a company or business that provides services to complete the wire harness
assembly process. A wire harness is an assembly of wires, cables and connectors that transmit
electric power or signals. Complete on site services include cutting, stripping, crimping,
soldering, as well as the assembly of wires in a wide range. A wire harness assembly maximizes
efficiency by binding wires together in a safe and secure routing pattern with the use of wire
management products has as tie wraps, PVC, slit loom tubing and a wide range of sleeving. An
IPC Certified Wire Harness Manufacturer trains people in accordance to these standards and
have process controls in place to monitor; soldering , stripping, crimping, securing, etc. Click
Here To Get Started. Submit Drawing. Well, if you are new to the Wire Harness Assembly
process, o ur team created this helpful Wire Harness Manufacturing guide below. Therefore, this
industry standard provides criteria for commonly used wire harness assemblies. Primarily used
in the U. Birdcaging: Wire Strands that have separated from the normal lay of the wire. Braid:
Woven bare metallic or tinned copper wire used as shielding for wires and cables and as
ground wire for batteries or heavy industrial equipment. Also, a woven fibrous protective outer
covering over a conductor or cable. Cable Assembly: A cable with plugs or connectors
attached. Conductor: An uninsulated wire or the conductor of an insulated wire suitable for
carrying electrical current. Conduit: A tube in which insulated wires and cables are passed.
Connector: A device used to physically and electrically join two or more conductors. Contact
â€” The conducting part of a connector that acts with another such part to complete or break a
circuit. Continuity: A continuous path for the flow of current in an electrical circuit. Crimp
Height: The measurement of the overall wire barrel height after crimping the terminal. Current:
Total current is the combination of resistive and capacitive currents. Additionally, the capacitive
current is present only with fluctuations in applied voltage Ex: AC testing. Double Crimp: The
process of two or more mechanical crimping operations on the same location in a single
terminal. Ferrule: A short tube. Used to make solderless connections to shielded or coaxial
cable. Also, a terminal crimped onto the stranded wire to allow insertion into terminal blocks.
Insulation: A material that offers high electrical resistance making it suitable for covering
components, terminals, and wires. This material also helps to prevent the possible future
contact of adjacent conductors and a resulting short circuit. Insulation Crimp: Area of a
terminal, splice or contact formed around the insulation of the wire. Jacket: An outer covering,
usually nonmetallic, mainly used for protection against the environment. Multiple-Conductor
Cable: A combination of two or more conductors cabled together and insulated from one
another and from sheath or armor where used. RF Connector: Connector used for connecting or
terminating coaxial cable. Strain Relief: A technique or item which reduces the transmission of
mechanical stresses to the conductor termination. Terminal: A device designed to terminate a
conductor that is to be affixed to a post, stud, chassis, another conductor, etc. Some types of
terminals also include ring, tongue, spade, flag, hook, blade, quick-connect, offset and flagged.
Tubing: A tube of extruded non-supported plastic or metallic material. Wire: Slender rod or
filament of drawn metal. Also, separates wires from other wires in the harness. Furthermore,
they are useful in holding a wire in a specific direction. A device designed to terminate a
conductor that is to be affixed to a post, stud, chassis, another tongue, etc. Wire Terminals

come in many different shapes and sizes. This is due to the size of the wire and screw. Also,
there are several types of terminals. Wire terminals are available in insulated as well as
non-insulated. Yet, the insulation provides a protective cover. Therefore, serving as a
non-conductor. Furthermore, the type of project that is being done will determine if you need
insulated or non-insulated terminals. The insulation spares the wire from water and moisture as
well. Also, it protects against extreme heat or cold. Non-insulated terminals provide much more
economic value with its low cost. Also, they are commonly used when extra protection is
unnecessary. When purchasing various Types of Wire Terminals, make sure that your purchase
meets industry standards as well as project requirements. A ring terminal is a round-ended
terminal that easily allows a screw or stud to be attached. Ring terminals also called ring
connectors, come in various sizes. It is crucial that the ring terminal is compatible with the wire
gauge and stud size. Ring Terminals are either crimped or soldered to the wire. Available in
insulated or non-insulated. Spade Terminals are also called spade connectors or fork terminals
due to the shape of the terminal. A spade terminal is available in various sizes depending on the
gauge of the wire and stud size. Especially for wire harness projects that are tight on space for
installation. They are also available in insulated or non-insulated. Similar to the Spade Terminal,
Hook Terminals are also convenient to use with an open end imagine a tiny version of Captain
Hook. Likewise, these terminals are produced as insulated or non-insulated. Hook Terminals
offer a simplistic yet durable connection for a variety of projects as well. A quick-disconnect
terminal provides convenient and reliable usage while also offering an easy connect and
disconnect between two wires. They are commonly found in auto, industrial and consumer
products. Products can be insulated or non-insulated. Quick-Disconnect Terminals additionally
deliver a stable and durable connection. Bullet Terminals also called bullet terminals make an
easy, reliable and secure connection. It is simple to disconnect as well. Therefore, the
connection with bullet terminals helps prevent corrosion and other potentially harmful materials
from entering a wire harness. A Butt Terminal connects or terminates single or multiple wires.
Butt Terminals help prevent abrasion and cutting. Additionally, this extra protection helps keep
out moisture, corrosion, and other negative elements. Butt Terminals serve as a simple solution
to extend wires due to the ability to mate and connect wires. Simply install each wire on the
open end of the connector, then crimp both ends of the terminal to secure the connection.
Fastening, joining, sealing, or reinforcing wires to each other. Ferrule Terminals can be used in
many different applications. This is due to the many different types. Flag Terminals also called
flag connectors to offer a convenient and secure connection. Flag terminals work well in tight
spaces as well as when a quick-disconnect is too large. Provides a quick and easy connection
and disconnect. Also available in insulated and non-insulated. Wires can be foundâ€¦ seems
likeâ€¦ everywhere. Any electrical product that demands a current flowing will typically require a
wire or cable. In this instance wires power the device sending a signal. Electricity traveling
through wires bring each of us tremendous joy and pleasure. Actually, can you imagine
surviving a single day without electricity? Well, in the early stages of electricity, currents did not
travel so safely through wires. Thankfully electricity now travels safe and sound through wires
protected with wire insulation. The explosive growth of electrical products well over a century
ago drastically increased the use of wires carrying electricity. Unfortunately, uncovered or
exposed wires were responsible for dangerous situations. Furthermore, exposed wires led to
electrical shocks or fire. However, the addition of a non-conductive cover was a brilliant move
to protect and strengthen wires. The application of Wire Insulation protects wires greatly
reducing potential hazards and threats. Due to increasing demand for electricity in the 19th
century, electrical products needed a solution to protect wires from potential hazards. The
solution needed to be affordable and efficient. Insulation became the viable and effective
answer. Insulation serves as a non-conductor. The Insulation also separates and protects wires
within a wire harness assembly. Especially since it is a nasty world out there with many
detrimental elements that can cause harm to non-insulted wires. To save the day, an insulated
jacket protects each wire from the elements keeping the wire cozy and safe. Like insulated
terminals, wire insulation also protects from moisture and extreme temperatures. Thankfully
wire insulation today is much more efficient. It is also, effective and affordable. For example,
thermoplastic high heat-resistant nylon coated wire THHN wire is low in cost. It is also
lightweight. Due to these factors, it is an extremely popular wire insulation option. Therefore,
the wire harness assembly has become necessary. It is much more efficient in harnessing loose
wires. Especially for electrical consumer goods and the auto industry both of which exploded in
demand during the early 20th century. Check out this cool video on porcelain insulators. Wire
insulation is critical. Especially, in wire harness manufacturing. This is due to the way most
harnesses are made up of wires. These wires are attached to each other. This could cause
damage due to contact. There are five types of wire insulation that are most commonly used for

wire harness manufacturing applications. All of them have similarities. However, they are used
for different types of projects. Therefore, below we have listed each of these insulation types.
Also listed is what they are best used for. PVC is fire and scratch resistant. Therefore, PVC can
resist flames, oils, and sunlight. As well as, ozone pollution. This is a melt-processible
copolymer. It is made of tetrafluoroethylene and hexafluoropropylene. Also, FEP has dielectric
properties in addition to chemical inertness and heat resistance. This is as well as, being
weather resistant. Also, it is tough and flexible. Especially for things involving radio
frequencies, or audio projects. Due to its low dielectric constant, there is a decrease in electrical
loss. Is a very flexible wire insulation. Also, it is usually extruded over softer insulation
compounds. Has the ability to stretch to moderate elongations. Also, it will return to its near
original shape. Therefore, creating a longer life. Furthermore, it has a better physical range than
other materials. Furthermore, it is used to connect one point to another. With over 30 years of
wire harness manufacturing experience, we have accumulated an impressive arsenal of
crimping tools. When crimping wires and cables for our customers it is critical to utilize the
proper tools. These tools allow our team to execute jobs with accuracy and efficiency as well as
in a safe manner. This is especially important due to many projects requiring crimping wires by
hand. Furthermore, when producing wire assemblies for prototypes and small volume runs,
handheld crimping tools sure come inâ€¦wellâ€¦ handy. It is extremely important to look over the
entire assembly when selecting the proper tool. For example, a basic pliers-style crimp tool can
fit various wires, connectors, and terminals. Also, matching the right size tool is imperative
when terminating wires. A fantastic brand with Wire Harness Manufacturing is Molex. They are a
global leader in the manufacturing of high-quality electrical tools. Molex serves as a market
leader in components and other equipment. Our team trusts and relies on Molex tools on a daily
basis. Not interested in crimping wires by hand? Or do you have a large amount to crimp? No
problem. Pneumatic crimping tools are extremely beneficial and efficient. Additionally, a
pneumatic tool allows you to work hands-free due to air power. These tools are also fast and
accurate. All qualities that will drastically increase your production. We recently welcomed a
new addition to our team. The Pneumatic Crimping Press pictured below. Especially ideal for
wires requiring interchangeable crimping dies:. Consequently, this standard shows what is
acceptable along with what is considered defective. We perform testing on cables and wire
harness assemblies for every order. Therefore, quality control strongly impacts the bottom line
with the wire harness assembly process. Also, our well-guided wire harness quality control and
a solid test system prevents unnecessary errors, stress and lost profits. High accuracy during
the assembly process is the key to maintaining competitive pricing and reliability. We take every
step to ensure accuracy at the time of assembling and producing the wires. Instituting a strict
wire harness quality control system during production brings significant benefits to our
customers. Safety First! Wire Harness Testing requires extreme caution. This is due to it
involving live wires. Unfortunately, electric shock and burns can turn a great day into a really
bad day quickly. It is mandatory to use personal protective equipment on the job such as safety
glasses when testing a wire assembly. Most importantly, this standard is a collection of visual
Quality Acceptability Requirements for Cable as well as Wire and Harness Assemblies. Going
old school, we are also big fans of 20th-century management guru Dr. Especially since Dr.
Deming is credited with being the master of quality improvement. We are dedicated to the
Deming philosophy and the belief that working together, with humility, we can make a difference
in the quality of life for everyone. According to Dr. Deming, implementing the 14 points is a
philosophical way of conducting business with an unwavering quest for continual improvement.
In addition, new tactics and behaviors become habits. Furthermore, those habits eventually
form into the core beliefs and culture of a company. In particular, two interesting points from Dr.
Improve constantly and forever the system of production and service , to improve quality and
productivity, and thus constantly decrease costs. When measuring wires for wire harness
manufacturing there are two standards. Both of which need to be considered. Also, there are
many different gauges. There are also, many sizes that are related to each of these two
standards. What are the two standards for measuring wire? Due to the differences between the
two standards we have defined them both. Additionally, we have compiled their differences. We
have also compiled their similarities. AWG is the American Standard for measuring wire in wire
harness manufacturing. This is useful for single wires as well as for wire harnesses. Generally,
when you measure anything the larger the object, the larger the measurement. However, that is
not how wire measurements work. It is also, not how gauges work. The physical size is what
matters most. Also, the larger the physical size of the wire the smaller the wire gauge. This is
according to the AWG measurements. In The United Kingdom legalized a standard for
measuring wire used in wire harness manufacturing. However, what makes this standard
different from the American Wire Gauge? All of the measurements are in metric sizes. Also, The

United Kingdom rounds up their sizes to full numbers. Meanwhile, the American Standard does
not. Due to this, there are issues. These issues are with the accuracy of wire sizes. Furthermore,
wires that come from countries that use this measurement system are not always the correct
sizes. There are some significant differences such as the American standard is calculated in
inches. Meanwhile, the British standard is measured in millimeters. Therefore, below are
examples of measuring plates. Also, there is a calculation chart. Both of these are helpful.
Something that is most noteworthy is, the differences that can be seen in the chart. Due to SWG
sizes being rounded to whole numbers there are obvious differences in the gauge
measurements. As previously stated, the two measurements types in wire harness
manufacturing are different. Also, there is a correlation between the two standards. Therefore,
the numbers that are calculated for the wire sizes are similar. Finally, both standards have
developed similar devices for measuring the size of the wires. There is a mystery of Wire
Harness Manufacturing. It is why wire gauge sizes are expressed in what seems to be a
backward fashion. For example, the largest physical size that is seen on the measuring plates
above is a size zero. Usually, zero is seen as a very small. It is an almost non-existent number.
However, in wire gauges, it is the largest number. Why is this? Wire gauges seem to be
expressed backward, which is due to wire drawing. Wire drawing is a similar practice to taffy
pulling. The only difference being, it is done with wire instead of candy. This is to make it into
the desired size for wire harness manufacturing. As seen in Figure 2 the process of wire
drawing makes a wire longer and thinner. This is by stretching the wire while it is being pulled.
For starters, this process decreases wire gauge which also decreases the current that can move
through the wire. Due to this decrease in current, there is also a decrease in the amount of
amperage that smaller gauge wire can carry. Wire harness manufacturing projects can be
complicated. However, there are helpful tips that ease some of the stress. For instance, as we
previously mentioned wire gauges can affect the projects that you are working on. Furthermore,
below are some helpful questions and tips. First, there are many different types of wire harness
manufacturing projects. Depending on whether you are working on home wiring or building
your own robot, there is a difference between what type of wire is required. For example, some
projects include:. Each of these projects can also require different gauged wiring. Therefore,
depending on the current or amperage required, wire that you have on hand may not be
adequate. Due to the different specifications and needs, some projects may require a smaller
gauge of wire. However, that can lead to other issues. To begin with, different housings will vary
in size. Due to the wire size, the space needed to house them will also vary. For example, if you
think about a light switch. Some have a single switch. Therefore, they only need enough room
for the wires of that one switch. However, there are switches that have multiple switches.
Consequently, in order to do a wire harness manufacturing job properly, you need to be aware
of a few things. For example, how much space do you have to work with? Also, how much
space do you need? Also, if you are working on home wiring that requires a larger current as
opposed to a robot that requires less current. The space needed is different because the wire
size will be different. As a reminder, as wire increases in physical width, the gauge of that wire
will decrease in numerical value. Due to the previously mentioned wire drawing process, the
number of operations to get it to that physical size is the gauge of wire. As a result, gauges are
larger or smaller than the physical size. Also, the gauge specifications will depend on what type
of measuring system was used. There are also many different gauges of wire used for wire
harness manufacturing. Consequently, they have many different uses. Finally, there are
different factors that determine the required amount of amperage for wire harness
manufacturing projects:. In conclusion, the chart below will be helpful in deciding which wire is
appropriate for your specific job. In addition, your assembly may require that wires are attached
by screws or additional hardware. In this case, you need to be sure that you have a proper size
to fit the hardware you are using. As you can see in the figure below, the sizes are very
different. Another important thing to remember is they have to be able to fit your screw or
hardware. Finally, every customer project requires precise Wire Harness Assembly accuracy.
Furthermore, if you are working with a wire harness that is not working properly, there are
several issues that can be causing the problem. Pinpointing the culprit causing the failure is the
first step. Some failures reveal easily and immediately. Meanwhile, others may take some time
to figure out. For example, damaged wires beneath insulation can be difficult to detect.
Furthermore, stress on the wires may cause damage which may occur without actu
96 hyundai excel
water pump 2007 chevy impala
subaru impreza repair manual pdf
ally breaking the insulation. Additionally , there can be no damage or contact deformation.

Therefore, wires that carry electricity cannot withstand a pull beyond weight limitations.
However, wires pulled at an excessive weight will cause breaks in the wires and this may occur
without damaging the insulation. Furthermore, damaged or broken wires underneath a circuit
board can be an extremely frustrating find. Our wire harness assemblies can be found all over
the country, especially in the following places:. Want to know more about converting
measurements? Wire drawing is an interesting process which you can learn more about here.
Also, you can find out more about Wire Gauges and sizes from below:. Tel: info
falconerelectronics. What is a Wire Harness Manufacturer? Figure 1: Metal Measuring Plate.
Figure 3. Falconer NY Tel: info falconerelectronics. Submit drawing Your name:. Your email:.
Phone number:. Upload Drawing. Thank you! Your drawing has been received. We will contact
you soon.

