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UNCONVENTIONAL PROCESSING
WITH CONVENTIONAL EQUIPMENT
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employea company, a rapidly grow
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We are one of the few companies

in the world that can grow defect-ree,

single-crystal silicon 10 a diameter

of 460mm,~ Ross explains. “We do
slart-to-finish manufacturing under
cne roof, which is important because
the semi-conductor ingusiry requires
100% traceability on everything from
the material source to the machined
parts, and we have all of that under
direct control
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"Oine speck of contamination can
wipe oul a lot of computer chips
Ross siresses

Frocessing the silicon includes
wire sawing, waterjet cutting, milling
drilling, grinding, and lap palishing
belore inspection in metrology rooms
with CMM and VCMM equipment
Parts then go to an on-site cleanrcom
for packaging. Production runs range
from five to 100 pieces per setup and
lolerances are typically £0.0010°, with
some requiring +0.0005"
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Siltex's lathes and VMCs use specialized tooling to grind and polish silicon and quartz for

the semiconducion indust Iy,

Grinding silicon creates an ex-
treamely harsh machining environment
‘We're using conventional ma-
chines 1o do unconventional process-

ing and using ballpar diagnoslics to
stay on top of our machine capability
in a high-wear application,” Ross
says. “We use the ballbar to diagnose
ballscrew wear every six months, but
usually get called to test machines
before that. The advanced ballbar
fraiming showed us how to determing
if we can make machine adjust-
ments or if it's time (o replace the
ballscrews. This allows us lo control
downtime scheduling and maintain
our accuracy as machine compo-
nents wear out, rather than judging
machine capability from the quality of
finished parts

“We run these machines hard, three
shifts, five days a week, with quite a
few long runs, and the grinding envi-
ranment IS [':,'Il..lgH on the equipmeant
I'm amazed at how accurate we can
make these machines considering how
rapidly the machining environment
changes.’

INCREASING CAPABILITY
Conducted at Renishaw in Hoffman
Estates, lIl., the hands-on advanced
Iraining course allows participants to
practice setting up and running ballbar
analysis on different machine lools in a
learning lab.

‘I've been working with ballbars for
13 years and thought | knew my stulf,”
Hebbeler says. “We learned how to
troubleshoot scale mismatch, which has
helped us super tune our circular in-
terpolation and extend the useaful life of
the mechanical parts of our machines
We also look at lateral play to gauge the
condition of our linear guides.”

“After the advanced class we con-
centrated on inlerpreting our numbers
to see if there ware more details we
could control,” Ross explains. “Ja-
cob has gotten good at adjusting the
backlash and reversal spikes, 50 we
can get more life out of the ballscrews,
which is our hedge until we can get a
service tech in.”

Silfex uses ballbar diagnostics to
determine a machine’s squareness
which is the prerequisite for analyzing
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backlash and reversal spikes

“Many shops overlook the effects
of the floor on machine level,” Ross
says. “We are lucky our concrate is
substantial enough to support all the
weight we pul on it, and we check and
adjust the machine level upon instal-
lation. Once we set the level we can
diagnose reversal spikes, backlash
and scaling mismatch, which we didn't
know how 1o do before the class.’

They now handle machine leveling
using a 0.0002° level, largely because
they can hit specs that some techni-
cians have trouble achieving

After the training Ross and Hebbel-
er used their new knowledge to push
the boundaries of machine accuracy

Qur goal on sguareness was
0.000050°, and | decided we would try
for 0.000025"." Ross says

Based on their success with the
ballbar, Ross and Hebbeler are ax-
panding thair maching diagnostics

“The ballbar tells us about the
loundation: the linear guides, the
ballscrews, and the thrust baarings
the bottom end of the machine - that's
where mechanical tolerances are
established and it also confirms our me-
trology.” Ross says. “We've also started
using some vibralion analysis, and
that tells us about the top-end of the
machina, which dictates finish, So, we
are analyzing all the faclors that alfect
our size and finish. We'd like 1o get inlo

volumelnc compansation lesting with

the ballbar. We currently test X and ¥ on
VMCs, and X and Z on the lathes and
have done lull Y-Z testing in the past on
a few machining centars. With volumet-
ric testing we'll also hit X-Z, and | think
we'll be able to get what we need in the
220° sweep the ballbar is capable ol.”

NEW PROGRAMS

Silfex is now using ballbar data 10 es-
tablish thresholds in relation to its vari-
Ous processes and determing process
capability. "We now have diagnostics
o back up what we think is happening
with our machines,” Ross says
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