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Removing Micro Burrs from Small
Diameter, Internal and External Threads

In-house remove of micro burrs on internal and external threads with miniature brushes as small as 0.014 inches can reduce
cycle time and improve part quality and consistency
If you read the online forums, it is immediately clear that identifying the optimum technique for removing the inevitable
burrs created during machining of threaded parts is the subject of much debate.
Internal threads – whether cut, rolled or cold-formed – can have burrs at hole entrances and exits, on thread crests and
on most slot edges. External threads on bolts, screws and spindles have similar issues – particularly at the start of the
thread.
For larger threaded parts, burrs can be removed by re-tracing the cutting path, but this increases the cycle time for each
part. Secondary operations, such as heavy nylon deburring tools or butterfly brushes can also be used.
However, the challenges increase substantially when the diameter of the threaded part or tapped holes measure less
than 0.125”. When this is the case, micro burrs are still created, but are small enough that removal is more a matter of
polishing, than aggressive deburring.
At this point, in the miniature range, the choice of deburring solutions narrows considerably. Mass finishing techniques
can be used, such as tumbling, electrochemical polishing and thermal deburring, but these require the parts to be sent
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out at additional cost and loss of time.
For many machine shops, however, the preferred solution is to keep secondary operations such as deburring in
house. Either automated using CNC machines or using
hand drills or even manual techniques.
Fortunately, there are miniature brushes that – despite
a tiny stem, filaments and overall dimensions – can be
rotated using hand drills and even using adaptors on CNC
equipment. Now available with abrasive nylon, carbon
steel, stainless steel and diamond abrasive filaments,
these tools are available as small as 0.014”, depending on
the type filament.
Given the potential for burrs to affect the form, fit or
function of a product, the stakes are high for products that
have micro threads including items like watches, eyeglasses, cell phones, digital cameras, printed circuit boards,
precision medical devices and aerospace parts.
The risks include misalignment of joined parts, difficulties
in assembly, burrs that can become loose and contaminate hygienic systems and even fastener failure in the
field. As a result, burr removal remains a critical finishing
operation.

Mass Finishing Techniques for Deburring
Mass finishing techniques such as tumbling, thermal deburring and electrochemical polishing can be effective for
removing some light burrs on small parts.
Tumbling, for example, can be used to remove some burrs
but is not generally effective on the ends of threads. Furthermore, care is required to prevent mashing burrs into
thread valleys, which can interfere with assembly.
When burrs are on internal threads, mass finishing techniques must be able to reach deep into internal structures.
Thermal deburring, for example, utilizes heat energy that
approaches several thousand degrees Fahrenheit to attack
burrs from all sides. Because the heat cannot transfer
from the burr to the parent material, the burr is only
burned down to the parent material. As such, thermal
deburring does not affect any dimensions, surface finish
or material properties of the parent part.
Electrochemical polishing is also used for deburring
and works my levelling out any micro-peaks, or burrs.
Although the technique is effective, there is still some
concern it could affect the threads. Still, generally speaking, material removal conforms to the
shape of the part.
Despite the potential issues, the low
cost of mass finishing still makes it an
appealing process for some machine
shops. However, as already noted,
machine shops prefer to keep secondary operations in house if possible.
Miniature Deburring Brushes
For threaded parts and machined
holes less than 0.125”, miniature
metalworking brushes are an affordable tool to remove small burrs and
perform internal polishing.

Call 800-529-6697
Visit www.JescoOnline.com
Jesco Industries, Inc. 950 Anderson Rd PO Box 388 Litchfield, MI 49252-0388
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Miniature brushes come in various
small sizes (including kits), contours
and materials. These tools are best
suited to address tight tolerances,
edge blending, deburring and other
finishing requirements.
“Machine shops come to us for miniature brushes because they do not
want to outsource the parts anymore
and want to do that work in-house,”

says Jonathan Borden, National Sales Manager of Brush
Research Manufacturing. “With a miniature brush, they no
longer have to worry about the lead times and extra coordination to send parts out and bring them right back in.”
As a full line supplier of surface finishing solutions, Brush
Research Manufacturing offers miniature deburring
brushes in a variety of filament types and tip styles. The
company’s smallest diameter brush measures only 0.014
in.

The miniature deburring brushes can be used by hand.
However, because the brush stem wires are very fine and
may bend, the company recommends using a pin-vise.
The company offers a double-end pin vise in kits with up
to 12 brushes in both decimal (0.032” to 0.189”) and metric
hole sizes (1mm to 6.5mm).
The pin vises can also be used to grip the small diameter
brushes to allow them to be rotated under power on a
handheld drill and even on CNC machine.
Miniature brushes can also be used on external threads,
to remove small burrs that can form
at the start of the thread. These
burrs can cause problems and should
be removed, because any displaced
metal can cause critical and potentially hazardous situations in industries
that require exceptional precision and
cleanliness.
To prevent deflection of the twisted
wire stem of the brush, CNC equipment can be programmed to apply
the precise pressure and rotational
speed.
“These kinds of deburring operations
– even with very small diameter miniature brushes – can be automated,”
says Borden. “You can use the tools
on CNC machines using the pin vise or
by making an adapter.”
There are several types of miniature
brushes available today that vary not
just in size, but also filament type.
Carbon steel, stainless steel, brass,
nylon and abrasive filled nylon are
commonly used. Abrasive filled nylon
can contain silicon carbide, aluminum
oxide or diamond abrasive.
According to Borden, abrasive nylon
is particularly effective for removing
burrs and polishing thread peaks
and flank angles in tapped aluminum
holes.
“If you cut a single-point thread in aluminum or the part was threaded using
diamond tooling, there will be a lot of
‘fuzz’ and rough thread flank angles
that need to be polished,” explains
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Borden.
Miniature stainless-steel brushes are popular for more
aggressive deburring of materials like cast iron or steel
to remove chips or clear break-through burrs. Although
abrasive nylon miniature brushes are available as small
as .032, due to the nature of the stainless steel, Brush
Research was able to recently add three smaller brush
sizes: 0.014”, 0.018”, and 0.020”.
Brush Research also supplies miniature deburring
brushes with diamond abrasive filaments for harder
materials such as hardened steel, ceramic, glass, and
aerospace alloys.
“The choice of filament depends on the surface finish
specifications, or if there is a need for a little more aggressive deburring power,” says Borden.
Borden says other factors apply to miniature brushes
used in automated applications include RPM of the machine tool, feed rates, and optimum wear-life.
Although deburring of internal and external micro
threads can be challenging, using the most suitable
tools for a given application can simplify the task and
assure all burrs are consistently removed on every
part. In addition, by avoiding outsourcing of secondary
deburring operations, machine shops can reduce turnaround time and price per part.
For more information, contact Brush Research Manufacturing, Brush Research Mfg. Co., Inc., 4642 Floral Drive,
Los Angeles, CA 90022; Phone: (323) 261-2193; Fax:
(323) 268-6587; email: info@brushresearch.com or visit
the web site:

www.brushresearch.com
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Tips for Keeping
Warehouses and
Distribution Centers
Safe, Compliant, and
Productive
As regulations change and warehouse requirements become more complex, partnering with
an expert can help to ensure durable, cost
effective, compliant storage rack
While it was once common for the majority of
warehouse managers to purchase standard
storage racks that could be “quick-shipped”
from rack manufacturers’ stocked inventory,
this is occurring less often as racking becomes
more specialized and regulations stricter.
Today, storage rack systems are generally
considered a building-like element, so are often
subject to a variety of federal, state, and local
regulations. These ordinances are continuing
to evolve – perhaps none more so than seismic
standards – and can become a pitfall for warehouse managers unfamiliar with them.
As a consequence, warehouse managers
should seek expert guidance from a qualified
design professional whenever the racking,
foundation, or warehouse infrastructure must
accommodate unusual stress, loading, function,
or other non-standard factors.
“Ordering quick-ship pallet racks is convenient,
but should be limited to use with non-flammable, non-hazardous product stored inside
buildings in low-risk seismic regions,” says Arlin
Keck, an engineer at Steel King Industries, a designer and manufacturer of warehouse storage

racks, pallet racks and material handling/safety

tions about racking will help warehouse managers

products since 1970.

to keep their facilities cost effectively safe, compliant, and productive.

“Usually, with quick-ship racks, there is a maximum pallet load limit that the racking can handle

Among the key distinctions to understand are

and a maximum bay load limit that the racking

seismic standards and environmental concerns

and the existing warehouse floor can handle.

for rack-supported buildings. Engineered systems

There is also usually a six-to-one height-to-depth

such as pick modules, elevated platforms, and

ratio placed on the racking,” adds Keck. “Any rack

automated storage and retrieval systems (AS/RS)

outside of these parameters typically requires a

also have their own engineering issues like travel

qualified design professional’s review.”

distance, means-of-egress and means-of-access
requirements, as well as safety protection and

Even when the quick-ship rack is appropriate for a

guarding.

warehouse, there may be a need for
expert input if there are special circumstances –

Seismic and Environmental Issues

for example, if rack installation occurs on a slop-

Because storage racks are considered build-

ing floor.

ing-like structures according to the International
Building Code, and are represented as such in

Despite greater warehouse complexity and evolv-

the Rack Manufacturer’s Institute (RMI) Standard,

ing regulations, understanding a few key distinc-

racks need to be designed to the local seismic
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requirements just like a building.
Since the RMI is the recognized U.S. specification
for the design, testing and utilization of industrial
steel storage racks, responsible warehouse managers will want their racks to meet this recognized
standard for seismic design.
RMI created the R-Mark Certification Program as a
way for storage rack users to clearly identify those
rack manufacturers whose components and design are in accordance with the RMI Specifications.
Steel King is one of a select number of rack manufacturers that holds an active R-Mark License,
and is a licensed fabricator in Los Angeles County,
which has some of the strictest seismic codes in
the nation.
While all U.S. states have some potential for earthquakes, 42 of the 50 states have a reasonable
chance of experiencing damaging ground shaking
from an earthquake in 50 years, which is generally
considered the lifetime of a building.
Another reason for warehouse managers to seek
a design professional’s input is the fact that seismic zone designations are changing. The United
States Geological Survey (USGS) uses ground
acceleration values, referred to as Seismic Design
Categories (SDC) from A to F.
With seismic requirements increasing in many
parts of the country and with a better understanding of structural performance during an earthquake event, these standards will continue to

required. An independent inspector will watch
the installation and verify proper bolt tightening,
especially the anchor bolt, along with checking for
rack damage and missing or poor welds.”
Outdoor racking as well as rack-supported structures must also be designed to account for wind,
rain, and snow loads.
In hurricane prone regions, for example, outdoor
rack and rack-supported structures must be designed to withstand the force of high-speed winds

evolve, placing more demand on the rack design.

in addition to standard product and dead loads.

“Seismic separation is another requirement for

When heavy snowfall is prevalent, the outdoor

racks placed within an existing warehouse,” says
Keck. “This means the rack needs to be a certain
distance away from the building columns so they
will not collide during an earthquake. In high
seismic regions, special inspection is typically
18
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rack and rack-supported structures must accommodate the accumulated weight of both snow
and snow drifts, which occur when wind pushes
snow up against taller structures or towers.

would require certain accommodations to assure
adequate fire detection, containment, and suppression.
Some of the most highly engineered systems
actually involve pick modules, elevated platforms,
and work platforms. In such engineered systems,
a number of key factors must also be addressed
to ensure safety, compliance, and permitting,
according to Keck.
“To comply with the fire code, you need to address the means-of-egress (the path to exit a
building), travel distance, and head clearance/exit
width,” says Keck. “This is based on the number
of people who have to evacuate the racking system.”
In order to provide safe access and fall protection, the placement of suitable stairs, ladders and
guarding should also be implemented throughout
the engineered system.
In all such unusual environmental conditions, of
course, it is essential to consult with a professional about incorporating necessary safety factors
into the rack design.
Engineered Systems including Pick Modules and
AS/RS Structures
By definition, an engineered system is any
non-standard storage rack that requires special
design considerations. This can include a variety of rack types and safety equipment that is
semi-customized or actually custom-designed
specifically to the warehouse application.
Safety
In terms of safety, racking of course must be designed for any unusual stresses, loads, or functions placed upon it. It must also meet applicable fire codes and insurance requirements. For
instance, racking loaded with flammable products

Because dropping off pallets or equipment at
elevated levels may be needed as well in such engineered systems, providing for safe drop zones,
through an opening in the side railing to allow
easy receipt, should be properly planned too.
Serviceability
Ensuring that the engineered system functions
as designed and that the employees working on
an engineered rack structure feel comfortable is
another consideration. Generally, this is referred
to as serviceability. The term refers to how certain structural elements like elevated walkways
must provide the desired support and stiffness
for walking or cart use without unacceptable flex
(bounce) or sway.
While such engineered systems require substantial input from a design professional, AS/RS
structures – which can be over 100 feet tall and

bear loads greater than 100,000 lbs.
per storage bay – require even more
planning and integration.
In today’s warehouse environment,
AS/RS systems are increasingly
popular in big box store distribution
centers and large freezer companies
for their ability to provide very high
volume, high turnaround storage
with minimal labor.
“With AS/RS systems, there is a
lot more interfacing between the
equipment and the racking,” says
Keck. “Because these systems use automated
cranes and usually map each location on a coordinate plane via computer, the tolerances are a lot

each opening has to be at the exact location,”
adds Keck. “So, the racking must be very stiff and
the rack must be straight and plumb.”

tighter.”

Quick-ship or Engineered Rack?

“Since the machines stop at precise locations,

ship racking is convenient for many standard

While there is no denying that purchasing quickapplications, the truth is that many larger, more
complex warehouse applications today require
expert input from a design professional. This is
almost always the case when it is necessary to
coordinate with integrators as well as various
safety and trade professionals under deadline.
Troubles often occur when someone decides
that it is quicker and cheaper to buy quick-ship
racking when the application really calls for an
engineered system.
So, when optimal storage, material flow, safety
and compliance is required in a warehouse,
proactive managers will get the help they need
up front to avoid costly surprises, delays, or
retrofits.
For more info on optimizing warehouse storage
and production, contact Steel King Industries,
2700 Chamber St., Stevens Point, WI 54481; call
800-826-0203; email: lfraser@steelking.com or
visit www.steelking.com
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HYDRAULICALLY
CONTROLLED HOPPERS
These units are ideal where
control of the quantity of material dumped or the rate of discharge is critical. They operate off the hydraulic system
of your forklift and come
complete with male quickdisconnect hoses for easy
attachment to the forklift.

DIAMOND WIRE MESH
ENCLOSURES
Time tested diamond mesh partitions have been preengineered
for easy installation, give an
unrestricted view into the cage,
total air circulation, low initial
cost and maintenance. Send us
the footprint of your project and
allow our engineers to assist you
on your next project!

CONVERT YOUR FORKLIFT
INTO A WORK PLATFORM!
Base and 4 inch side curbs are
formed from one piece of
heavy gauge sheet for extra
strength. Slip resistant floor.
Hinge gate with safety lock.
Safety pins behind each fork.
Safety chains on back to attach to forklift carriage. Meets
or exceeds OSHA safety
guidelines. Several accessories to choose from. Available
in 40", 72", 96", and 120"
lengths.

PROTECTIVE GUARD RAILING
These versatile guards act as both a visual and physical barrier to
help protect people and property such as aisles, docks, conveyors
and other equipment.
Designed and tested to stop a 10,000 lbs load impacting at 4 mph
from breaking through. All hardware is included.

Jesco Industries, Inc.
Ph: 517-542-2903 Fax: 517-542-2501
PO Box 388
Litchfield, MI 49252-0388

TIPS COMPANY PROFILE

Established in 1932 in Detroit, Michigan, by the grandfather of the c
Jesco Industries Inc. has grown to become one of the leading manufac
al handling equipment. We serve our customers very well by offering
of products which may be used from the processing department throu
ping department. A Woman Owned Small Business is WBE Ce
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current owner,
ctures of materig a wide variety
ugh to the shipertified.

JESCOHUSKYDUMPERS® available in over 60 different sizes and maintain stock of standard
sizes over 800 standard units of self dumping hoppers (2000#, 4000# and 6000# capacities).
We offer several large volume self dumping hoppers in 6 cubic, 8 cubic and 10 cubic yard
6,000-10,000 capacity. Special applications deserve a specially designed unit. After many
customers inquiring about a controlled dump or hydraulic unit, we decided to engineer and
add several different hydraulic units to the product line.
JESCOHYDRATILT™ Dumpers which are available in 4000# capacity in .50, .75, 1, 1.5, and 2
cubic yard. The units are operator controlled with the hydraulic system of your forklift and
used while seated on the lift. These new units are ideal when controlling the speed of discharging material is critical. The quick-disconnect lines are included on each of the units and
a safety retaining chain. To fill out the line even more we have included ten different sizes of
our Filter Press Hopper. Then along came the 90 degree Side Pivot Hopper and Low Profile
Portable Hoppers with casters already installed.
Wire Mesh Partitions: 2”x1” rectangular mesh 10 gauge wire welded into an angle frame system is easy to use and easy to install. Ideal for around your automation enclosures, prevent
your valuable tools from walking away from the tool crib, and quality control on non-conforming material, computer rooms, high security storage and so many more uses. JescoPalletGards® are wire containment backs for the pallet racks with stand-off clips (1.25, 4, 6 or 8
inch) design to fit most standard drilled pallet racks spaced two inch on center. Double hinge
doors or double slide doors is an excellent way to secure high value products on the shelves.
1-1/2” Diamond mesh 10 gauge wire partition system are engineered for easy installation
allowing unrestricted visibility and total air circulation. Inventory of standard height panels
of 7, 8 or 10 high are available; but don’t stop there because many industries require partitions to reach the trusses or building joists and that certainly can be accomplished. If you are
installing partition on a raised platform (mezzanine) remember this requires zero or “no”
sweep to keep everyone safe walking below. This is to prevent tools from dropping from the
edge of the platform. (OSHA 1910.23(e)(4) Either partition system will work well but the
more project information you are able to supply, the more knowledgeable we all become and
it is truly amazing how that works!
The JESCOGARD® industrial guard rail 3-rib corrugation system will act as both a visual and
physical barrier around your facility. The Economy Rail System is a 2-rib system and has been
tested to withstand an impact of 10,000# traveling 4-mph. Should the need arise you can
count on its strength without compromising quality at a price you can afford. Each system
has available a self-closing single hinge gate with a sound dampening gasket on the gate.
Industrial shelf carts, platform trucks die storage racks and material handling trucks are built
tough to move raw stock, cartons or finished materials in your plant for many years to come.
Special carts are no issue just let us know what you need.
JESCOHUSKYDUMPERS®, wire partition systems, industrial guard rail systems, wire tenant
storage lockers, industrial shelf carts, LP cylinder cabinets, machine guarding just to name
a small portion of the products we offer to our customers. Our products are built to be the
best in the industry and it is the reason customers keep coming back. Your satisfaction for a
project well done is what really counts when the day comes to a close. We look forward for an
opportunity to be able to assist your next industrial guarding or material handling requirements. Check out the full product line shown on the website at www.jescoOnline.com

“From the simplest to the complex, Jesco does it best!”
Jesco Industries Inc. • 950 Anderson Rd • PO Box 388 • Litchfield, MI 49252-0388
Email: Jesco@jescoOnline.com • Toll Free: 800-529-6691 • Direct: 517-542-2903 • Fax: 517-542-2501
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