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High torque retention knobs help
reign in tooling budget
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A few years ago, Boeing (Seattle,

WA) contacted one of their tooling
manufacturers, Briney Tooling Systems
(Bad Axe, M), a supplier of CNC tool
holders and shrink fit tooling systems
in North America, reporting that they
had performed testing that revealed

a flaw in the V-flange tooling they
were using. Requesting a solution,
Briney reached out to JM Performance
Products, Inc. (JMPP: Fairport Harbor, OH
| formerly J§M Machine) to help them
handle the problem. In turn, within the
following week, JMPP began an intrinsic
investigation and designed a gage

that mirrors the interior grind of a CNC
spindle. This gage measures movement
or growth of the toolholder taper down
to 7.5 millionths inch in diameter.

The JMPP team identified that the
flaw as toolholder expansion. Using their
gage to perform extensive testing, the
team proved that toolholder expansion is

caused by the installation of a standard
retention knob into a V-Flange holder.

Briney had reported expansion of
their holders with as little as 13 ft./Ibs. of
torque during retention knob installation.
This expansion creates a bulge in the
holder at the small end, causing the
holder to make contact with the small
end instead of the large end. This reverses
the way the toolholder is designed to
fit the spindle, allowing the holder to
move randomly within the spindle. This
movement results in a loss of contact
between the spindle and the toolholder
and causes a laundry list of issues:
vibration and chatter, excessive run-out,
poor finishes, shortened tool life, high
power consumption, excessive spindle
wear, need to slow down, and the need to
reduce the depth of cuts.

Using the taper shank test fixture,
the JMPP team redesigned the knobs,
finally reaching a design that
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Schuster Mechanical Profile

eliminated toolholder expansion. Their
high torque retention knobs are designe
to thread deeper into the bore of the
holder where there is a thicker cross-
section of material to resist deformation
Boeing's primary complaint was
associated with the vibration and chatte
— it was causing tolerance and finish
issues on costly parts. The introduction
of the high torque knobs eliminated
the chatter issues. Once the knobs were
made available to the general milling
population, the JMPP team began to get
feedback from customers that served to
emphasize how rampant and detriment
a problem toolholder expansion
represented to the manufacturing
community.

Nearly every component

manufactured for use in the automotive

industry has CNC manufacturing involved
in its production. Perhaps it's time for
automotive manufacturers to take a giant
step backward and get down to the basics
of manufacturing issues that exist on
the production floor, which cost the
industry billions of dollars per year
and go largely unrecognized.

www.designworldonline.com

Schuster Mechanical,
LLC (Detroit, Ml), a CNC job
shop focused on auto test equipment,
was investigating new CNC machine
investments which included TRAK 2op
and TRAK LMP. The TRAK 20p is the
first portable (2.5 x 4-ft footprint) VMC
to focus on Second Operations Work,
featuring an 8-station tool changer, and
10,000 RPM spindle. The TRAK LMP VMC
is a low volume/high mix production
system that incorporates technologies to
markedly reduce the changeover times
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gue high-mix, low-volume shops.
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Owner Robert Schuster wanted to
proactively ensure that his spindle
cartridge would last as long as possible
to maximize the dependability and
productivity of the new machining
centers. Schuster engaged with JMPP's
sales engineering personnel at an
industry trade show, who showed him
how their knob’s threads ran deeper into
the holder—causing less distortion at
the small end of the taper. Schuster was
immediately impressed that his holders
were not damaged by the expansion
caused by the standard knobs and could
still be used in production with the High
Torque knobs—with no spindle damage
occurring.

Initially, Schuster was considering
implementing an HSK toolholder system,
but found that it was an expensive

Sandvik Profile

system that had too many limitations
to justify conversion from V-Flange.
The HSK design features a cup-shaped
holder that doesn't provide a long reach,
the socket is shallow, and the walls are
thin. The High Torque knobs maintain
spindle/taper contact, with the benefit
of the more affordable V-Flange CAT/BT
holder system. Subsequently, Schuster
determined BT30 knobs (JM31109HT)
would be a more cost-effective solution
to extend the life of the new VMC
machines.

Using the taper shank test fixture,
the JMPP team redesigned the knobs,
finally reaching a design that eliminated
toolholder expansion. Their high torque
retention knobs are designed to thread
deeper into the bore of the holder where
there is a thicker cross-section of material
to resist deformation.

June 2019

Increasingly, the automotive industry is using more carbide

tools primarily because they can cut both aluminum and hard materials
such as titanium, carbon, and exotic alloys at high speeds. Carbide
tooling is expensive and also fragile, so it's imperative to watch for
microfractures which yield poor surface finishes. If a microfracture occurs,
the whole tip may disappear and the inserts can be rendered useless.
www.designworidonline com DESIGN WORLD
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High torque retention knobs fi
g q ion knobs fix -
toolholder deformation
o ¥, . » . ®
The easiest Way to achieve the highest level of per- demonstration gn the benefits of how the e i
formance from CNC mills and tooling is to eliminate toolholder High-Torque retention knobs would work with able ed fo ay cable
expansion. Toolholder expansion occurs when a standard re- their 50 taper V-flange toolholders. The High- Y LGS IS
tention knob is installed into a toolholder. Pressure exerted by Torque retention knob design features a knob

thread engagement, coupled with the elastic properties of the that is longer and reaches deeper into the

steel used to manufacture the toolholders, creates a bulge at
the small end of the holder. Once expansion occurs, the holder
will not pull all the way into the spindle, and the toolholder

can't make contact with upwards of 70% of the spindle surface.

Because this bulge stops the toolholder from making
full contact with the taper of the spindle, a wide range of CNC
milling issues surface: vibration and chatter, poor tolerances,
non-repeatability and others

Hansen Engineering Company selected JM Performance
Products’ High Torque knobs to overcome these issues. HEC
engineering personnel initially met with JMPP’s technical team
at a WESTEC show in Los Angeles, where they were given a

holder’s threaded bore. As a result, all thread
engagement occurs in a region of the tool-
holder where there is a thicker cross-section
of material to resist deformation.

HEC initially bought 25 High Torque
knobs and properly installed them, follow-
ing calculated torque specs and using a
retention knob socket and torque wrench.
Immediately, they noticed a 5% spindle load
decrease using a 3.0-in. hi-feed insert mill
running titanium. HEC also installed them on
an aluminum forging job they were running

that had consistently produced chatter
oroblems. Among the tools tested for
this job were a 1-1/4 in. diameter knuckle
rougher and 2.0-in. diameter finisher.

Key design elements include:

Longer than traditional retention knobs,
with a precision pilot to increase rigidity, a
relief below the flange forces threads into a
deeper cross section of the toolholder. The

«nobs are hard turned to ensure precision
fit and are balanced by design with threads

cut to start and finish 180° from each other.
The High Torque knobs will work in existing
toolholders. @

JM Performance Products |
jmperformanceproducts.com

HELUKAE

The Worry-Free Cable Expe

www.helukabel.com | cables@helu
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BROTHER INDUSTRIES LTD.

i

JM Performance Products modified Brother’s spec for its BT .
retention knobs and incorporated all of Brother’s dimensional
and radius requirements along with JMPP’s patented High Toi
design features and higher tensile strength material for high-.
machining. (All images provided by JM Performance Products

High-Torque Knob Secures High-Speed Milling

igh-speed, small footprint milling machines have

challenged traditional spindle retention knob

technology to achieve the design safety required

in today’s advanced shops. “As the trajectory of
today’s new milling technology trends toward machines producing
extremely high speeds/high rpms within a smaller overall footprint,
potential safety issues can’t be ignored,” said John Stoneback, JM
Performance Products Inc. (JMPP), Fairport Harbor, Ohio.

“The bottom line is, everyone is looking to get more pro-
duction per square inch and increase efficiency via heavy-duty,
multi-axis machines doing precision milling using less space,”
said Stoneback. “The daunting obligation and responsibility for
both industry and machine builders is to keep machine operation
as safe as possible, while achieving the consensus goal of
optimizing milling productivity,” he said.

Stoneback noted that the retention knob is the main interface
between the machine and the spindle and, when exposed to
severe conditions, failure of a standard retention knob can result

in a tool breaking loose during a cutting operation. A tool, ho
or knob breaking loose from the spindle at such high speeds
rpms produces a projectile that can damage the spindle, too
holder, workpiece, workholding device and personnel. “Loos
tools moving fast could present the potential for a lot of dam
to the machine and workpiece. Indirect costs and liability car
run the gamut, from damaged facilities or equipment to serio
injuries to personnel,” he said.

Recognizing the potential for machine spindle interface fz
that these small-footprint/high-rpm machines represent, JM
Performance Products, a developer of CNC mill spindle optir
tion products, created its patented High Torque retention knc

“In addition to solving the critical ‘loose tool’ factor and
preventing toolholder deformation, the design delivers inhere
safety benefits that are vital to addressing the velocity-driven
safety dilemma,” said Stoneback. “The fact is that most stan
retention knobs are still being designed and manufactured to
standards put in place over 40 years ago while the evolution

SHOP SOLUTIONS

the tooling and the mills has been progressive. Even though it is
a vital component in milling using V-flange tooling, the retention
knob has been largely overlooked in this evolution—including
safety factors,” he said.

According to JMPP, its testing has proven that standard design
retention knobs often expand the toolholder, leading to excessive
vibration, chatter and mill harmonics. The company stated that
in addition to affecting finishes, tolerances and tooling life, this
vibration and chatter, caused by a lack of concentricity, can be
damaging to the spindle and the draw bar of the mill.

“With the advent of today’s very fast, very powerful small-foot-
print machines, this damage can directly result in the high-risk,
red-flag safety dangers associated with a tool breaking loose
during a cutting operation,” said Stoneback. “In essence, it’s a
disaster waiting to happen.”

Brother Industries Ltd., Nagoya, Japan, a leading multinational
manufacturer of CNC drilling and tapping centers for automotive,
aerospace and medical applications, identified the need to modify
the standard used to manufacture its retention knobs, including
the material tensile strength to make them stronger to meet the
machine’s manufacturing demands.

Material strength of knobs is a key factor in retention knob
failure. To ensure their durability and strength, JMPP proactively
migrated its 30-taper and 40-taper retention knobs from the
traditional B8620H material to 9310H material. The 9310H
material offers 40 percent higher tensile strength than the 8620H

JMPP’s High Torque
longer and reaches
the cross section of
threaded bore. As a
thread engagement
region of the toolhol,
the cross-section is
order to resist defor:
increasing rigidity ar

or for micro parts, is going to face these tooling safety is:
Brother’s modified spec for its BT 30 retention knobs, JV
responded by introducing a knob with a coolant hole anc
without a coolant hole. These knobs incorporated all of B
dimensional and radius requirements along with JMPP’s
design features and higher tensile strength material.

In addition, JMPP laser marks its parts, providing d
each knob. The laser marked “date-in-service” feature
a unique serial number for traceability of how long the |
been in service.

“This ensures safety of retention knobs, which are a |
consumable part,” said Stoneback. “A typical retention |
good for one to three years on a machine, depending on
long the machine runs per day. The operator can simply
unique identifier serial number to show how long a knob

Tl
NOPILOT " H_QQ.OT

e |

in service and when a tool change should be

Standard Retention Knob Stoandard Retention Knob w/pliot M Inspection of retention knobs during tool char
IM11144-P . ey .
ANSUASHE Lt Jemam reveal signs of diminished draw bar force. Wi

replacements costing $20,000 to $80,000, m:
is critical,” said Stoneback.

Currently, JMPP has provided more than
the modified High Torque retention knobs to
for demanding high-rpm machines, in additic
more than 10,000 standard JMPP High Torqt
already in use.

All JMPP retention knobs are manufactui

A high-torque retention knob (right) is longer than a traditional retention knob,

but shares the same head dimensions.

material. In reviewing the cross-sectional strength of the knobs,
JMPP also identified a design flaw. To correct this flaw, JIMPP
is modifying the size of the coolant holes in many of its 30- and
40-taper knobs to increase this cross-sectional strength.

In reality, any industry that depends on high-speed precision
milling, whether for roughing exotic materials to complex geometries

40 Manufacturing Engineering | June 2019

material sourced in the U.S. and made from
8620H or Grade 9310H fine grain steel. H13
is also available. Knobs are shot peened to relieve stres
turned for superior fit and finish, and balanced by desic
meet all five world standards: ANSI, JMTBA, 1SO or DI}
according to the company. <

For more information from JM Performance Products
go to www.jmperformanceproducts.com, or phone 440-;
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Productive Times

A HIGH-TORQUE CONVERSION

liminating toolholder expansion

provides an easy and cost-ef-
fective way to achieve high levels of
performance from CNC machines
and cutting tools. Expansion can
occur when a standard retention
knob is installed in a toolholder.
Pressure exerted by thread engage-
ment, coupled with the elastic prop-
erties of the steel used to make the
toolholder, creates a bulge at the
small end of the holder.

Once expansion occurs, the
holder will not pull entirely into the
machine spindle. As a result, the
holder can't make contact with as
much as 70 percent of the spindle
surface. This lack of complete con-

Hansen Engmeermg Co.

(310) 534-3870
www.hansenengineering.com

SOLUTION PROVIDER

JM Performance Products Inc.

(800) 322-7750
www.jmperformanceproducts.com

[ o RS E S Increase productivity and decrease machine downtime.

SOLUTIQN - | Install high-torque retention knobs in toolholders.

tact can lead to vibration and chat-
ter, nonrepeatability, shorter tool
life, excessive spindle wear, tool
runout and out-of-tolerance parts.
Hansen Engineering Co. is well
aware of these problems. The Har-
bor City, Calif., job shop produces
multiple-axis parts and major struc-

tural assemblies for the aerospace
industry in two buildings on its
43,000-sq.-ft. campus. The major-
ity of HEC's CNC machines have
10,000-rom to 15,000-rpm spindles.

Over time, heavy-duty machining
jobs began to present issues. Tool-
holders were getting stuck in the

“ EXPERT Series Tooling

EXPERT Composite | EXPERT Aluminum | EXPERT Titanium

- PCD Tipped Carbide Tooling for Composite and Non-Ferrous Metals
- Optimized Geometry to Dramatically Lower Costs Through Efficiency
- Fewer Burrs, Better Finish Quality
- Swiss-made Precision; Tight Cutting Diameter Tolerances
- LASER Grinding Capabilities for Custom Forms
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spindle because of deformation, evidenced by wear
marks at the top and bottom of the holders. Fretting
appeared on contact surfaces and increasingly long
cycle times developed. These problems led to more
production shutdowns to allow the machines to cool

THREAD MILLING
OUR EXPERTISE!

'

Customer - Driven Supplier of the finest quality
Thread Milling / Form Milling / Specialty Milling
Systems and Solutions, for the machining,
metalworking, and manufacturing industry,
for the next millennium

advent-threadmill.com
800.847.3234 | 100% Made in the USA

94 ,uLy 2017

Far Left: With a standard retention knob,
taper deformation on the toolholder
prevents it from properly mating with a
CNC machine tool's spindle. Left: The high-
torque retention knob from JM Performance
Products enables a toolholder to have close
to 100 percent contact with the spindle.

off for significant periods of time. In
addition, chatter and the resulting
poor surfaces were recurring when
roughing titanium, stainless steel
and aluminum.

Seeking a solution, HEC engi-
neering personnel attended a trade
show where they saw JM Performance Products, Fair-
port Harbor, Ohio, demonstrate the benefits of JMPP’s
high-torque retention knobs. These knobs are longer
and reach deeper into the holder’s threaded bore than
a standard knob, JMPP reports. Relief located below

Hansen Engineering
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the flange forces threads—which are cut to start and
finish 180° from each other—into a deeper cross-sec-
tion of the toolholder. As a result, all thread engage-
ment occurs in a region of the toolholder where there is
a thicker cross-section of material to resist deformation.

Intrigued by their potential, HEC initially purchased
25 high-torque retention knobs. They properly installed
the knobs in some of their existing toolholders by fol-
lowing calculated torque specifications and using a
retention-knob socket and torque wrench. The parts
manufacturer immediately saw a 5 percent decrease
in the spindle load when cutting titanium with a 3"
(76.2mm) high-feed, indexable-insert milling tool.

HEC also used the retention knobs for an alumi-
num forging job that had chatter problems. Among
the tools tested for the job were a 1%"-dia. (31.75mm)
knuckle rougher and a 2"-dia. (50.8mm) finisher.

"The results were positive, as the chatter was elimi-
nated and it produced the best finish we have ever
seen on these parts,” szid Curtis Sampson, shop lead
man at HEC. "After that, we bought 50 more knobs
and immediately noticed improvements. We've been
increasing their use over time ever since.”

Since installing the high-torque knobs on the tool-
holders used on 14 CNC nachines, requiring about 120
knobs per machine, HEC has realized roughly a 15 per-
centincrease in productivity and a decrease in machine
downtime.

In addition, the retention knobs reduced the deci-
bel level in HEC's shop. “Our machines used to make
a loud noise when changing tools, and JMPP’s high-
torque retention knobs solved that problem,” said Jose

Campos, toolcrib buyer for HEC. “They also eliminated |

fretting of the toolholder shank.”

Because the high-torque retention knobs lower the |

spindle load, machines experience less wear and te
HEC's power meter indicates a significant reducti
in power consumption, and tool life improved wkh
roughing titanium and stainless steel with tooling

semblies that have the knobs. In addition, HEC n
realizes savings by being able both to increase t
speeds and feeds and to shorten cycle times.

FIVES’ CUSTOM ENGINEERED
CITCOTOOLS & GARDNER ABRASIVES
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toolholding

OVERCOMING

How JM Performance Products’ high-torque retention knobs helped
Hansen Engineering Co. increase productivity. sy o stoneback

ansen Engineering Co. (HEC) is a Harbor City, California,
aerospace engineering shop, with most of its modern, high-
speed enclosed CNC machines operating from 10,000rpm to
15,000rpm — cutting large blocks of titanium, stainless steel,
and aluminum. Toolholders were getting stuck in the spindle due to
deformation, fretting on contact surfaces, and increasing cycles. Per-

-00°1=30S
e !

sistent problems lead to shutdowns to allow the machines time to cool
4 _ off. Additionally, poor finish and chatter problems were recurring when
297 b~ d E roughing aluminum, titanium, and stainless steel.
Eliminating toolholder expansion — a condition that occurs when
a standard retention knob is installed into a toolholder — can boost
performance in CNC milling. Pressure exerted by thread engagement,
coupled with elastic properties of toolholder steel, creates a bulge at the
small end of the holder. Once expansion occurs, the holder will not
pull all the way into the spindle, will fail to contact more than 70%
of the spindle surface. The bulge stops the toolholder
from making full contact with the spindle taper,
causing vibration, chatter, poor tolerances,
non-repeatability, poor finish, short-
ened tool life, excessive spindle wear,
run-out, and shallow depths of cuts.
Eliminating the bulge redsees down-
time, extends tool life, and increases
speed and feed rates.
JM Performance Products
Inc. (JMPP) of Fairport Harbor,
Ohio, a manufacturer of CNC
mill spindle optimization products
since 2009, recognized a bulge-related

After-use images of standard vs. high-torque retention knobs.
The first image shows taper deformation which prevents a
toolholder from properly mating with the CNC machine’s
spindle. The second image reflects high-torque retention knobs'
design elements that improve taper contact close to 100%.
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S v ‘ S [l - HEC engineering personnel met w MPP’s technical
Y ol : 4 “=2m for a demonstration on how the high-torque r

M Per.formance Products’high-torque ; P onll - g 0bs would benefit their 50 taper V-flange toolholder
rgtentlon knf)bs cli Ionggr than tradi- - ] \PP’s high-torque retention knobs are longer and reach
tional retention knobs with a preci- - - , sided bore: ﬂm;d SHEATEMERT
Slerepiiatto Ircnsseigidiyralioh ser into the holder’s threaded bore gageme
below the flange forces threads into a
deeper cross section of the toolholder.
The knobs are shot-peened to relieve
stress, hard turned to ensure precision
fit, and balanced with threads cut to
start and finish 180° from each other. i -
The high-torque knobs meet ANSI, \ y torque wrench. Immediately, HEC machinists noticed a 5%
JMTBA, ISO or DIN, and JIS standards, ‘. spindle load decrease using a 3.0" hi-feed insert mill running
and will work in existing toolholders. . i ! titanium. HEC also installed them on an aluminum forging
They are manufactured from hot w b they were running that had consistently produced
rolled, 8620H or 9310H fine grain steel sl i St chatter problems. Among the tools tested for this job were a
sourced in the United States. H13 tool : 5 1-1/4" diameter knuckle rougher and 2.0" diameter finisher.

steel is also available.
- EXPERT Series Tooling

EXPERT Composite | EXPERT Aluminum | EXPERT Titanium

in a thicker cross-section of the toolholder where
al is better able to resist deformation. Eliminating
ge tooling flaws allowed HEC to increase machine
speeds, offering savings of 10% to 15%.

HEC installed 25 high-torque knobs, abiding by calcu-
ated torque specs and using a retention knob socket and
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Hansen Engineering Co. About the author: John Stoneback, JMPP's

www.hansenengineering.com president, can be reached at 440.357.1234 or
stoneback@jmppinc.com.

JM Performance Products Inc.

www.jmperformanceproducts.com

~ Shop Lead Man Curtis Sampson
The chatter was eliminated, and it
“uced the best finish we have ever seen on
arts. After that, we bought 50 more
1 immediately noticed improve-
all around the table — we've been
~zasing their use over time ever since.”
5y converting 14 CNC machines with
oroximately 120 JMPP high-torque
on knobs per machine, HEC
creased productivity 15% and decreased
‘ntime.
HEC Buyer - Tool Crib Jose Cam-
says, “Productivity has continued to
ncrease by approximately 15%. The same
.22 applies for downtime as there is less
:nge-out of tool cutters across the board.”
ampos notes that in 2015 a HEC ma-
ne with spindle running at 10,000rpm
50ipm feed on aluminum parts used

3
"0 high-torque retention knobs. In 2016 ;
“7e company used 300 high-torque knobs. P
It essive conversion to JMPP’s high- - . Make a qual'ty
torque retention knobs allowed HEC to o
rercome long-standing productivity issues 4 5 connectlon.
“or its entire fleet of high-speed CNC mills. \ \ :
Campos says improvements on HEC’s
k 5-axis CNC machining center, fea-

curing 160" length with dual shuttle tables i y vt
o = 33 We have superior capabilities and unmatched

:nd a tool-changer designed to run one table o\ = o il Wit Swer St penes s riant,
: 50 you can count on connectors of the ghes!
quality. Call us to make the connection.

Or visit us online at

wull of parts while the other is being loaded.
Our Mazak machines used to make a loud
noise when changing tools, and JMPP’s
torque retention knobs solved that
lem,” Campos says. “The machines are
much quieter now when roughing titanium
and stainless steel. They also eliminated
tretting of the toolholder shank.”
The retention knobs have shown
lower spindle loads, which is better for the
machine, and when roughing titanium and
stainless steel with the knobs, HEC used

less power while improving tool life. A
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BENCHMA expands, it cannot
Business Str make full contact with a
Machining Te ; g "
Shopfloor Pr machine tool’s spindle,
Workforce Di causing vibration, chatter,

poor tolerances, non-

repeatability, poor fin-

ishes, shortened tool life,

excessive spindle wear

and tear, runout, and shal-

low depths of cut, among

other problems. Hansen

Engineering Co. (Harbor

City, California) remedied

its production issues by

converting to high-torque

retention knobs from JM

Performance Products Inc. (Fairport Harbor,
Ohio). This reportedly increased the aerospace
engineering shop's productivity by 15 percent
and decreased downtime.

HANSEN ENGINEERING CO.

Toolholder expansion reduced
spindle contact causing a variety of
production issues
High-torque retention knobs Established in 1962, HEC is an approved Air
from JM Performance Products Inc. Transport Association supplier of precision-
Increased productivity, reduced machined multi-axis parts and major structura
Aowntime semblies. The shop specializes in complex MD
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job that had consistently produced chatter prob-
lems. Among the tools tested for this job were a
1.25-inch-diameter knuckle rougher and 2-inch-
diameter finisher.

“Again, the results were positive, as the chat-
ter was eliminated, and it produced the best
finish we have ever seen on these parts,” says
Curtis Sampson, shop leadman. “After that, we
bought 50 more pieces and immediately noticed
improvements all around the table. We've been
increasing their use over time ever since.”

According to JMPP President John Stoneback,
“By significantly increasing the speed of machines
via eliminating the problems that were designed
into V-flange tooling, conservative estimate sav-
ings of 10 to 15 percent can be achieved. The
high-torque knobs transform V-flange tooling
into the most cost effective, reliable and precise
tooling system available.”

Since these initial tests, HEC has progressively
converted to high-torque retention knobs in its
14 CNC machines, requiring approximately

20 per machine. Jose Campos, tool crib buyer,
szys the 15 percent increase in productivity has
=2 10 the same rate of decreased downtime

ss change-out of tool cutters across

¥

mmsonline.com August MMS 97

of material to resist deformation.

HEC engineering personnel met with JMF
a manufacturer of CNC mill spindle-optimizat
products, to learn how its high-torque retenti
knobs could work with the shop’s 50-tar
V-flange toolholders. Intrigued by their potent
HEC initially bought 25 knobs and prope
installed them following calculated torque spe
ifications using a retention-knob socket a
torque wrench. Immediately, the shop notice
5 percent spindle-load decrease using a 3-in
high-feed insert mill running titanium. The co
pany also installed them on an aluminum forgi

gauge enables you to rapidly verify part

urtace form accuracy of finished surface form accuracy on a variety of

.. ullin the machine, no longer ground or turned parts with a minimum
r2guires multiple-touch, long cycle time of downtime. Plus, you can use the same
routines using a touch probe. Working in device to perform touch functions for
:snjluncn?.rlw vyith the machine to scan the determining part location and alignment.
part's profile in one continuous motion,

the new Marposs G25 gauge accurately I(;rez;;ramrmore oS ARPOSS
measures surface form to within 0,4 um e
repeatability at speeds up to 1500 mm/min.
The compact, shop-floor hardened G25
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DISCS/BELTS/PADS/WHEELS

Versatile quick-
change disc system

The CombiClick disc system has

a cooling and quick-mounting
system backing pad to deliver
lower workpiece temperatures, im-
prove surface contact and provide
longer disc life. The discs in the
CombiClick kit provide solutions
for rough grinding, fine grinding,
surface conditioning, pre-polish
and polishing to a mirror finish.

Pferd Inc., Milwaukee,
262/255-3200, www.pferdusa.com.

WELDING

Capable, durable
turntable

The Aircrafter T250 turntable has

a detachable clutch to rotate the
turntable freely, a closed-frame de-
sign, a simple push knob to adjust
table angle and an illuminated
control panel with a digital display.
It can be easily bolted to any flat
surface, and its gas fitting accepts
common hoses.

MK Products Inc., Irvine,
California, 949/863-1234,
www.mkproducts.com.

CIBO ABRASIVES

SIX FIXES

Cibo's Time Saving Kits offer technical
solutions for fine finishing of critical
end products.

[ continued on page 4 ]

ELECTRIC POWER

Convenient
' charging on
' the job site

The M18 and M12 vehicle

chargers plug into 12-volt

DC outlets and accept

all M18 and M12 battery

packs. The chargers feature

Milwaukee’s Redlink Intel-

ligence, communicating directly with the battery packs to monitor cell
voltage, temperature and charge status to optimize the performance and
overall life of the packs.

| Milwaukee Electric Tool Corp, Brookfield, Wisconsin, 800/729-3878,
www.milwaukeetool.com.

HAND TOOLS/PORTABLE TOOLS

Flexible hose added
to cordless grease gun

| The Flexzilla 20-volt cordless

grease gun kit features a 42-in.
Flexzilla grease hose made of a
hybrid material that stays flexible
in temperatures from subzero to
140 degrees Fahrenheit. Flexzilla
grease guns also have a RapidRe-
load to change cartridges quickly.
The kit includes two heavy-duty
20-volt MAX lithium-ion batteries
and a one-hour quick charger.

Legacy Manufacturing Co.,
Marion, lowa, 800/645-8258,
www.legacymfg.com.

ABRASIVES

Wheels are ideal for
metal and stainless

| steel

Pearl Abrasive Co. unveiled its new
SlimCut Plus Cut & Grind Combo
wheels. The aluminum oxide thin
cut-off wheels are designed for
metal and stainless steel and ideal
for cutting, notching, deburring
and light grinding. SlimCut

Combo wheels are also contamina-
tion-free.

Pearl Abrasive Co., Norcross,

| Georgia, 800/969-5561,

www.pearlabrasive.com.




FACE TIME

TIGHTEN UP

Preventing toolholder deformation can
increase productivity, says JP Performance
Products President John Stoneback

Q: WHAT IS TOOLHOLDER
DEFORMATION?

A workhorse in
today’s high-speed CNC machining
centers, the retention knob and its
relationship with V-flange toolholders
can cause critical productivity issues
for manufacturers due to toolhold-
er expansion. Once expansion occurs,
the holder will not pull all the way into
the spindle and the toolholder typical-
ly cannot make contact with more than
70 percent of the spindle surface.

Insufficient holding by toolholders
is far more typical in machining cen-
ter processes than most shops real-
ize—whether you are running one
mill or hundreds. Loose tools present
myriad issues industrywide in terms
of production, time and tooling. Key
productivity variables include chat-
ter and vibration, excessive runout,
lengthy finishing and polishing times,
long setup times, rigidity issues, poor
tolerances, lack of repeatability, short-
ened tool life, slow speeds and feeds,
and shallow depth of cuts.

At the core of this quandary is what
happens to the toolholders when they
are tightened. Overtightening the
retention knob can produce a bulge
in the narrow end of the holder. This
often results in the toolholder los-
ing the shape that matches the cone
of the spindle—rendering it free and
seating insecurely in the machine.
Tight tolerances are essential in high-
speed machining, and if the toolhold-
er doesn't fit the spindle precisely,
decreased productivity and reduced
tool life are inevitable.

Q: HOW CAN HIGH-TORQUE
TOLERANCE SOLVE THIS
PROBLEM?

Whereas the reten-
tion knob is an unmistakably critical

2 CONSUMABLES JULY/AUGUST 2017

component of the machining process,
conventional retention knobs, when
installed in a toolholder, may deform
the precision taper because of the elas-
tic nature of a toolholder’s thin walls.
This taper deformation prevents a
toolholder from properly mating with
the spindle of a CNC machine.

JM Performance Products Inc., a
manufacturer of CNC mill spindle
optimization products since 1966, has
been spearheading the charge to over-
come this manufacturing bind with
its high-torque or lower-deformation
retention knobs. An essential element
of the patented design is a knob that
is longer and reaches deeper into the
holder’s threaded bore. As a result, all
thread engagement occurs in a region
of the toolholder where the diameter is
large and where there is more material
to resist deformation.

Q: WHAT ARE THE KEY

DESIGN ELEMENTS OF A

HIGH-TORQUE KNOB?

Essential design ele-

ments of JMPP’s patented high-torque

retention knob include the following:

« Longer than traditional retention
knobs

« Precision pilot increases rigidity

« Relief below the flange forces
threads into a deeper cross section

of the toolholder

« Hard turned to ensure precision
fit and balance for high-speed
operations

- Head dimensions that match exist-
ing toolholders.

When properly installed with a reten-
tion knob socket and torque wrench,
this design prevents toolholder defor-
mation. The accumulated synergistic
effect of these design elements elimi-
nates the expansion or distortion of the
small end of the tool holder, allowing
CNC routers to run faster.

Q: HOW CAN SWITCHING
KNOBS STIMULATE RESHOR-
ING IN THE UNITED STATES?

Over 750,000 CNC mills
have been put into service in the past
15 yearsin the United States. The fact s,
many toolholders will expand when a
traditional retention knob is installed.
As more end users begin to understand
the retention knobss critical role as the
interface between the toolholder and
machine spindle, they will progressive-
ly move toward converting to the high-
torque retention knob.

Typical CNC milling centers are
running 20 percent to 40 percent slow-
er than they should. If you are able to
significantly increase the speed of
machines by eliminating the deficien-
cies of conventional retention knobs,
conservative estimate savings of 10
percent to 15 percent can be achieved.

Many larger manufacturing enti-
ties and market applications—auto-
motive, aerospace, medical, etc.—have
been implementing JMPP’s @atented
high-torque retention knobs and have
seen tremendous productivity results.
Many machine operators are not aware
they can achieve significant increases in
tool life, production rates and revenue
by simply minimizing the expansion/
deformation that happens at the small
end of the taper when it is over-torqued.
These are goals that are easily in reach
and present U.S. machine tool die/mill-
ing manufacturers with a unique oppor-
tunity to promote reshoring. &

JM Performance Products Inc., Fairport
Harbor, Ohio, 440/357-1234, www.jmper-
formanceproducts.com.
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High Torque retention knobs provide a
myriad of safety benefits between machine
and spindle for High RPM Mills. (Courtesy:
JM Performance Products)

High torque retention knobs are a vital anchor for safety
between machine and spindle for high-RPM mills.

By JOHN STONEBACK

afety in design is critical to CNC milling opera-

tions end products as well as to the machine’s

profitability. As the trajectory of today’s new

milling technology trends toward machines
producing extremely high speeds/high-RPM within
a smaller overall foot print, potential safety issues
can’t be ignored. Loose tools moving fast could pres-
ent the potential for a lot of damage to the machine
and work piece.

Indirect costs can run the gamut from damaged
facilities to equipment. Currently, there are no defined
guidelines to address the potential hazards that small
footprint/high-RPM machines being introduced into
the marketplace may present.

Everyone is looking to get more production per
square inch and increase efficiency via heavy duty,
multi-axis machines doing precision milling and using
less space. The daunting obligation and responsibil-
ity for both industry and machine builders is to keep
machine operation as safe as possible, while achieving
the consensus goal of optimizing mill productivity.

HIGH TORQUE / MILLING SAFETY
EVOLUTION

Without proper tools, milling machines can be a
potentially dangerous threat at the forefront of this
evolving safety climate. The retention knob is the
main interface between the machine and the spindle
and when exposed to severe conditions, failure of a
standard retention knob can result in a tool break-
ing loose during a cutting operation. A tool, holder,
or knob breaking loose from the spindle at such high
speeds and RPMs produces a projectile that can dam-
age the spindle, tool, holder, work piece, and work
holding apparatus.

Recognizing the potential for machine spindle
interface failure that these small footprint/high
RPM machines represent, Fairport Harbor, Ohio’s J]M
Performance Products, Inc., aleading manufacturing
innovator of CNC mill spindle optimization products
since 2009, is leading the way of this safety evolu-
tion via its patented High Torque retention knobs.
In addition to solving the critical “loose-tool” factor
and preventing toolholder deformation, the patented
design delivers inherent safety benefits that are vital
to progressively addressing this velocity-driven safety
dilemma.

Most standard retention knobs are still being
designed and manufactured to the standards put in
place over 40 years ago —while the evolution of the tool-
ing and the mills has been progressive and responsive.
Even though it is a vital component in milling using
V-Flange tooling, the retention knob has been largely

overlooked in this evolution, including safety factors.
Extensive testing by JMPP has proven that standard
design retention knobs often expand the toolholder,
leading to excessive vibration, chatter, and mill har-
monics. In addition to affecting finishes, tolerances, and
tooling life, this vibration and chatter, caused by a lack
of concentricity, can be damaging to the spindle and
the draw bar of the mill. With the advent of today’s very
fast, very powerful, small footprint machines, this dam-
age can directly result in the high-risk, red-flag safety
dangers associated with a tool breaking loose during
a cutting operation. In essence, it’s a disaster waiting
to happen because if anything breaks loose, it would
essentially be like a missile coming off the machine.

Most standard retention
knobs are still being designed
and manufactured to the
standards put in place over
40 years ago.

Any industry that depends on high-speed precision
milling, whether for roughing simple and exotic mate-
rials to complex geometries and micro parts, is going
to face these tooling safety issues. By correcting the
design flaw in the tooling, which is tool holder expan-
sion, JMPP’s High Torque knobs overcome a myriad
of issues industry-wide in terms of production, time,
tooling, and safety.

One key factor in retention knob failure is the mate-
rial strength-and JMPP is proactively migrating its
30-and 40-taper retention knobs from the traditional
8620H material to 9310H material, in order to ensure
the knobs’ durability and strength. The 9310H mate-
rial offers 40 percent higher tensile strength than the
8620H material. Additionally, JMPP has reviewed the
cross-sectional strength of the knobs and identified a
design flaw. To correct this flaw, JMPP is modifying the
size of the coolant holes in many of its 30-and 40-taper
knobs to increase this cross-sectional strength.

In addition to evolving material strength on knobs
to optimize safety and overall production, JMPP also
laser marks its parts, providing dating on each knob.
The laser marked date-in-service feature, which
includes a unique serial number for traceability, shows
how long the knob has been in service.

This ensures safety as retention knobs are a perish-
able, consumable part — a typical retention knob is
good for one to three years on a machine, depending

March 2019 41




High Torque retention knobs are longer than a traditional retention knob but share
the same head dimensions. (Courtesy: JM Performance Products)

“%ﬂ_}! e

& AR
A1)

e

JMPP provided a customized engineering solution with their High Torgue retention
knobs based on Brother’s unique modification specs. (Courtesy: JM Performance

the unique identifier serial number to show how long a knob has
been in service and when a tool change should be made. Inspection
of retention knobs during tool changes can reveal signs of dimin-
ished draw bar force. With spindle replacements costing $20,000 to
upwards of $80,000, maintenance is critical.

RESPONSIVE HIGH-TORQUE/HIGH-RPM ENGINEERING
Brother Industries, Ltd. (Brother: Nagoya, Japan), is a leading multi-
national manufacturer of CNC drilling and tapping centers for the
automobile, aerospace, and medical industries. Brother identified
the need to modify the standard used to manufacture their reten-
tion knobs, including the material tensile strength, to make them
stronger to meet the machine’s manufacturing demands.

Using Brother’s modified spec for its BT30 retention knobs, JMPP
quickly responded by introducing the JM25084ACHTHS (with cool-
ant hole) and JM25084AHTHS (without coolant hole). These knobs
incorporated all of Brother’s dimensional and radius requirements
along with JMPP’s High Torque patented design features and higher
tensile material.

JMPP’s engineering team is the only retention knob manufacturer
of record to progressively respond to Brother’s unique modification
challenge with a customized solution, based on Brother’s revised
specs and material, and incorporating Brother’s High Torque stan-
dard tolerances and design features.

After engineering modified the design which makes the knobs
stronger for high-RPM machines, used in the manufacture of small
diameter parts, JMPP directed customers to use the JM25084AHTHS
and J]M25084aCHTHS instead of the current JM31109A, JM31109AHT,
and JM31109AHT. Brother provided a print that notes changes to
the knob on four dimensions and a material change not covered in
MAS-P30T-2(30 degrees).

JMPP has provided more than 10,000 of the modified High Torque
retention knobs to customers for their uniquely demanding high-
RPM machines, in addition to more than 10,000 more of their stan-
dard High Torque knobs already in use.

MEETING SAFETY ISSUES HEAD-ON

The Brother example is part of a continuing trend of manufactur-
ers being progressive in trying to push capacity while also thinking
about safety. JMPP is also focusing on bringing safety issues to the
forefront with leading manufacturers like Kitamura and its ultra-
compact (6’ wide x 9’7" deep) MyCenter 30 taper horizontal machine,
which offers the world’s fastest rapid/cutting rates of 2,362 RPM on
all axes. Given its crazy speeds and size of tooling, JMPP views this
as the ideal example of the trending combination that would benefit
from its High Torque retention knobs, specifically their High Torque|
High Speed JM32621HTHS.

Since everyone is “squeezing size” as they strive to produce larger
envelope parts on smaller machines, certain safety considerations
must be addressed in this equation. Almost every kind of hazard can
be found in a machine shop, and JMPP strives to be proactive in its
approach to design, manufacturing, and key issues such as how to
safely increase speed rates that are facing the industry.

The industry must recognize the potential for machine spindle
interface problems that these small-footprint/high-RPM machines
represent. JMPP’s high torque retention knobs have design elements
that will meet those issues head-on. §




