Why You Shouid Use
High-Speed Machining
With Micro-Tooling
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Walter Schnecker

1 hereare many benefits 1o using high
sped machinme (H5ALD with mMino.
~'='-"||ﬁ|_. JPCTILHONS Wwoen I:E.'.-III'-‘ with
poRfEmoUs melals oF _'lI::-I:.'- i challs
enges of micro-wooling. av u'l|;.'||.' tech-
nobogy and feeds angd '\|_'\:.'|,'-\.\_|'\- abso need o be
Lakcn Inbo comsleration.
Micro-reoling involves mills and dnlls
with & demeter of 0250 or less, I s

required for inimcate, very  detmiled
machining and works best with high-apeed
spindies. HSM hac no set definition or
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ibsalute parametars, but ane workable
definition is machining with spindle
APl if 25,000 T OF 0T,
Challenges

Workplece sizes are decreasing. whibe
PRI WETSILN S increase. The miniatorization
tusing world demiinds
changes 1o the manufactunng plooess.

i5 the jnanuia

These incredssd demands reguire fe-
inking in order o work more efficiently
with smaller 100] dlamerers. which requine
higher rpm speeds that mosi cenventicnal
apindles cannal achieve. Even if they can

ey ol | B e [ ynaemm s

it puls wndue siress on them by comitas ||3 B
red=limvinig the spinadles, Conventional CNC AR Y - _;
HjuperEnl gang 1ools smallesr than 10 = - gL L e L
diameter 21 0000 rpm or bess uswally A istagrated 1B BAREE MEkkEEE 38y bawly BeanARs 5540 ard wlared il8 lagth 21k 5al detebane far ot

resulis in enfavorable Feedrates and costly adaice,
o] heeakage

he iraditional meibod of machiping
e b= Wikng ..'L'l-lg:,.r;r'_'.c'.'. '::-1_'.: toals at
fairly low speeds. Ichesent 1o its desian, a

larger too] 85 ollen unsaitable for itnicate My TS =L QENNILIQN OF d0S0LUTE Rargmeiers, outl Ons
MaChiming In crder to ar lefmpl maachin ng vnrkable definitic = machining - s e ST
with micro-iooling, comventioal '|~:|'h|'..--.. :
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I,.qr'sr.' tools, by virwe of theirr mass, arc
resilient 1o the effect of chips. Smaller
tools, on the other hand, are fragile arel
mone susceptible o breakage. [mproper
:.hl.p cvocuntion i @ major cause af toal
breakoge. In foct, maoe szl 1ale Break
because of insdequate chip rémoval than
they do for incomect machiming paranmiclers.

Chips musi be removed froam L l:u[li:'lg
channel m order o MoAmaze  Boeadage
Small waols require high
tpindl.e apeeds, byt they mead 16 g0 2ven
fasier in onder 1o kick the chepe ol

pmqibl'l:il:ie:;

The best appraach to efficiently machine
with small I:u-uli-lg £ & threefold pROOEES.
The three Interrelated elements are:

1. Mier=toodme design

2. Lowy-wiscosity coalant

3. H5M technology

Micro-Tooling Design

Scaling down the 1ol geometry of lrgs
diameter wals 1o & smaller fomo yviclds
,|n|;|.:-¢q51|;|h'|¢ feedrotes and unsatesfnctory
finishes. Tooling requirements change when
sl diarneter it decnseed and spendlie speed
5 ingressed, Conventional woling using
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THE CURE

THE AGGRAVATION.
THE FURROWED BROW.
RUBBING YOUR TEMPLES
IS BEGINNING TO LEAVE
AN INDIAN BURN
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inserls is nol aporcanate for micro-toaling
sp-piiq-n;inr.q. The & primanly due o the
tecired higher mpem rate rather than the tool
deameters invalved. Iscreased rpm rates
respeine @ properly belanced ool with signifi-
candly increpssd chip meom 16 asaums proper
chip removal and prevent chip burm-up,
Efficient mackining with small inols requines
the welds o be optimmed specifically for
H5M zpplications. The propsr gaometny of
micro-opling, iogether with high-spead
:-|ri|:|.ll-::~ il [l i cootanl, can oEally
climinale debarring as asecondary operation,

Low-Viscosity Coolant

HEM with misro-ooling creales enough
kear that steps can be required o order o
cool things down, While HSM technolog)
Bas cenaln advantapes that werk toward
redocing hest, that echoolagy slopz s
sometimes insauffbe et 1o kardle the entine
task of cooling. An efficieat coalant sy$lem
is still required for cemnin applications,

The coolanr €liminates heat and serves
15 a lubricant, this emabling the ol ©
mwave swilily scross the sarface. Tiying 1o
cut a cold block of butter with a cold knife
i5 difficoh work because there’s aothing
aiding the blade as it wrHes to move dcross
ke buiter’s serfoce, However, if the knile &
heated, it wall effectively mell some of the
butter. providing lubecation o the Blade
and enabfing it to mowve easily across the
buter, so efficient culting can be accom-
plished. The same principle works with
HSM., The micro=tooding needs a labr-
cating agent with a lower viscosiy than
waller because the coalant nesds 1o make &
oy the cuiting edze of the tool at the high
spimdle speeds, Emubkion-based coolanis
have a higher viscosity than water, and thus
are ineffective as a lubricant for HSM with
micras-toaling.

Micro-volome coolant spray svsiems
can 5= Elhamol=—a foam of dlcohal, which
oecurs naturally in the sugar fermentasbon
process, Ethanol is ideal for poofenous
memls and some plastics, lawever, seel-
based matcrials eequire an oil-based
=oolpni. Thus, the advantages of ethanal
soclant are not available for ferrous
machining becasse carbide teoling on sleel
supinces can cauge sparks, which oould
creade & rather kighly dyvnamic situation if
r'l'['-l_'l-':b{' tn an nlooholbased coalant,

Cosventbonal flood coolant is petro-
leum-based, which needs to be properly
disposed of with stteadant costs. Ethanal
doesn't need 10 be disposed of o recycled
because it simply evaporates. Although
flammable, the low evapiration point
mitkes ethansd & very efficient cooling and
lubricating agent for HSM operaboni.
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Since it's 4 patural chemical, theres mo
negative envimamental imgact, mo waste,
o clean up xnd, herefore, no cost In
pddition, cthanol as & cooluml does Dot
heve any residuc om (he machined pars,
climnating the costly secondary operation
of d.:-sr-;niin}_; the parts,

H5M Technology
The wnaller the tooling, the higher the
spindle epeed wou will peed o efficiently

macking the parts. High-frequency spindles
with speed ranges from G000 o G0L000

e are kdeal for milling, drilling, thread
milling and engraving sang mdcro-ioaling.

H5% technology oses high rpm rates,
lu.'Li:uI_ A smaller shzpeover, bt with sagnifi-
cantly increased feodiates. Move your hand
|hr-|;;||;h the fleme of a ‘.:H,.lrrLiﬂE. candle, IF
you move too slowly, there's enough time
foe the Name o cause damage. On the other
hand, if yvou sweep wour hand swafily
throgh the flame, there's incufficient time
for the fire o damage voor skin, The same
pranciple applies 10 HSM with micm-
tooling. If the spindles mowse fast, there’s

Diamond Compounds
for Mold Polishing

A Tradition of Uniformity and Consistency.
Amplex spplication-eaginsered Diamond Compounds and powders deliver
maximum cot-raté and superior micro-polished molds and dies.
All af the |'ill.'|ll!...ll'.‘".'|.'l.'_'r' {5

Chur constant monitering, refining and development of inmovative,
workl-class products sssunes you'll receive unifomm, coasisient performance
to meet all of your mold-polishing demancs,

Call us for more information and a compound sample
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insufficient time for heat 1w feed back into
the par and cause jssoes,

Dunng the machimng process, the (ool
I.'I.'II'I|II'I-II.]|.|}' Carves a l:"I'II]!- o of the
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workpiece, The genended beat develops
trom approximaiely <0 peroent frction on
cich skle of the (ool and ) percent from
the deformation ({bending) of the chip,
Therefore, abour 60 pereent of the heat @
inside of the chip, HSM tries 10 evncuonte
the bulk of the heat with the chip,
providing for & cleansr cul The beter
machining quahlity 1% based an cooler
inoling, bower machining forces and lex
vibmtion,

The high spindle speed reduces the chip
lomd to Bess (han U057, Such a low chip
I significantly rechioes the farces between
e b0l and the meterial. High-speedow-
force machinmg develops less heat, reduces
il deflection and allows machimng of
thanner walled workpioces, Thas resulis in
better  surface -:[L-l:lhl_'.. coler ||'|:||.'|:.ini:|g.
casier workholding and hetter sccurmcy.,

Machine Dynamics

The inlerrelaled elements of thees three
available techinlogies are postible becaunse
af the dynamic natore of machines tha
perform HSM with micro-tooling. The
latter are relatively lightweight, which
gives them a wids range of motion, agility,
flexibility and veratilinyg, cowpled with

2 Srotjpes with drop aptime: stinced impressive speeds. Corveational mechines
o IF gve-waend vl ety Froga, sesrw- i slraps sl manasesl . ]
h : are beavier and don't have the same degree
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PERFORMANCE,
QUALITY, PRECISION,
INNOVATIVE SOLUTIONS

Our responsive engirdenng and manuldciunng
leams cevelop and wilize the latest advanced
technolegies 1o design and manuiaciure leading
edge products. We focus on your ghobal buginess
reads and industry demands creating state-of-the-
art prodect solutions. Laarm more about our latest
product [nnovetions 1o improve performancea,
quaity, precision and resuss

Plaslic's People with Innovative Solulions

@ Plostic Engineering &
Techrical Sarvices, Ine,

4141 Luells Lame, Acbizra Hilks, M1 48526
243-373-0800 + Fax= I4E-373-0150 + wwwipeisinene
China + Ergland + lealy + Uniod Sunes
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of spezd and maneuverability. bat cae
machine wilh barger [1_'-|Fi'ri:. [Codventrona
machines are like SLIVS: though powerful
they lack high manewverability or the
ability oy wop o0 & dime. 3pOrts Cirs, On
the odber hand, alo are powerfal, bat
posies: a high |.1|-.';_;r|-.'= ol control and

pimblescss due o thar veiy design and
constrsction, This describes exactly what
machincs capable of HSM with micro-
toaling are all aboul




[r additbon, ju.ﬂ as You STy pul A
spoiler and racing stripes on an SUW and
expect o w0 perform like o sports car, you
can't retrofit o high-speed spndle omo a
clunky conventional machine and expedt it
1o eMiceEnly accomplish HSM with micro-
tooling
When designing 2 machine, you can go
in one of v dirsston
. You con bagild Four mochine h:__q end
powerful, enabling n 1w drive big
esnle with & big spindle, Deiving big
tools requires high force, which
rscams 4 big motor wAath haavy mass

2.%ou can baild a lighter machine specif-
wcally for micre-tooding, A mschine
designed for HSM with micro-ialing
mberemly encounders et machining
force, and can be designed for speed
and nemblensss without requemng a g
mtor 1o drive i

The Solution

The best solution for schieving efficicn
HEM is ""iT'E the three-fold process:
micraoolng design, lowaaseoity eoal-
ant and HSM techinology, Exch part of the
process 1% edqunlly importanl in ardar o
achieve efficient HSM. When they are
apphied together, they can provide breath-
taking manofaciuring speeds and im-
proved product guality. H3M with micro-
tooling offers lower force, less ol
breakage, no thermel growth, beiter
surface finisk, climination of deburming
and degressing and less ool vibeaion.
Spardle speeds of up to GO000 rpm allow
faster :r.h:hi:nng wiih :rlll:'.l"J--llJul:ulg. while
providing betier part quality.
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MoldMaking
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in the MoldMaking Pavilio
at the MoldMaking
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Tool Stewls-and
1 Maold Materials for
Plastics Applicalions:

Feir plastic molding applications we offer
industry leading products, made by both
eomnventional and powder mEaIIurglcaI

roduction techniques. If you require
Elﬂ!‘ polishability, improved resistance 1o
‘corrosive antdior abrasive polymers, high
thermal conductivity, uniformity and
reliability, there is a Bohler-Uddeholm
grade o meet your needs.

To learn more call 1-800-METAL20 or
wisit us online at www.

Precision components made from
the mcst extensive selection of
tool steel. . peacition hardenad
and grourd to toherances down
1o 00254 maen {0000 ™) with
surizce finishes down 47
Diameters from 0,15 mm
006"} tes 31 8 rmem (1,75,
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