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look-ahead

back to the spindle
Traditional machining of magnesium 

alloys is a potentially hazardous and 
messy process. Magnesium chips and 
fines are flammable, and the large quan-
tity of neat cutting oil that’s usually ap-
plied when machining the material can 
cause chips to accumulate in the corners 
of machine tools and make adequate 
oil extraction via briquetting or a cen-
trifugal device challenging, according 
to Joseba Perez Bilbatua, international 
R&D projects director for machine 
tool builder Ideko S. Coop. He noted 
that the chips’ segmented characteris-
tics result in oil content on the chips 
being about 24 percent by weight, and 
that chip recycling companies require 
a maximum oil content of 4 percent. 
“The neat oil gets inside the chip and is 
quite difficult to extract,” he said.

Magnesium, however, is the light-
est structural metal with a nominal 
alloy density of 0.065 lb./in.3 and of-
fers excellent machinability—a valu-
able combination for the automotive 
industry, among others. To help develop 
a clean and safe machining process for 
magnesium auto part production, the 
European Union funded the SEPMAC 
(Sustainable and Economic Produc-
tion of MAgnesium Components) proj-
ect. SEPMAC partners, which include 
Ideko and toolmaker Kennametal Tech-
nologies GmbH, Fuerth, Germany, fo-
cused on developing hollow cutting 
tools and a machine tool to extract 
and collect the magnesium chips and 
dust through the tool, toolholder and 
spindle using a vacuum pump. 

The hollow milling tools have a 
1.2mm shaft width and range from 
4.5mm to 20mm in diameter. The cut-

ters, which are not commercially avail-
able, are tooled with special PCD, un-
coated carbide or TiAlN-coated carbide 
inserts designed for directing chips to 
the tool’s interior. In addition, ma-
chining parameters were selected to 

generate small chips that could be easily 
extracted through a tool’s shaft. 

“In that way, we achieved an extrac-
tion rate of close to 98 percent of the 
chips,” Bilbatua said, adding that ex-
tracting them through the tool and 
out of the machine eliminates the risk 
of fire.

Because the project employed near-
dry machining, practically no lubrica-
tion remained on the chips. “With our 
technology,” he said, “we’re forcing an 
incremental increase in the use of mag-
nesium because now the chips can be 
easily recycled without post-machining 
treatment.” 

In addition to modifying the 42,000-

rpm spindle by increasing its diameter 
to allow chips to pass through, Ideko 
designed the machine’s work area to 
minimize chip accumulation, added 
sensors in the work area to detect tem-
peratures increases, installed hydrogen 

detectors to monitor hydrogen 
presence if water-based coolant 
is applied and modified the top 
of the machine to absorb the 
energy of a potential explosion.

Based on the project’s suc-
cess in developing a clean and 
safe magnesium machining 
process, the internal chip-
evacuation technology will be 
used for a new research project 
called ASPIRATE that focuses 
on machining carbon and glass 
fiber-reinforced composites for 
the aerospace sector. The proj-
ect started June 1 and will last 
2 years.

For more information, con-
tact Ideko S. Coop., Elgoibar, Spain, 
at 011 34 943748000 or visit www.
ideko.es.

reverse machining
To repair damaged or worn surfaces 

on high-value, non-weld-repairable 
metal parts, such as pumps and pro-
pellers for the Navy, Schultz-Creehan 
Holdings Inc. offers the Frictioncoat 
friction stir fabrication coating method. 
The engineering firm developed this 
process for the Office of Naval Re-
search, focusing on depositing alumi-
num alloy coatings onto aluminum 
alloy substrates because the Navy is 

this month
Cutting Tool Engineering covers:

■ A clean and safe process for 

machining magnesium components; and

■ A metal coating method that provides 

bond strength equal to the base metal.
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Ideko

A selection of hollow milling tools Kennametal made 

for extracting magnesium chips through the tool.

Schultz-Creehan Holdings

Microstructure of an aluminum coating applied via Frictioncoat on an aluminum bar.

(continued on page 65)



http://www.coromant.sandvik.com/us


©2009 Kennametal Inc. l All rights reserved. l A-09-02006

BY KENNAMETAL

FREE Insert Offer
To experience substantial cost savings, greater efficiencies, and improved productivity

for yourself, contact your local Kennametal sales representative or authorized distributor;
call 800.446.7738; or visit www.beyondtooling.com.

Turning  l Threading  l  Grooving  l  Cut-Off  l  Holemaking  l  Indexable Milling  l  Solid-Carbide End Milling  l Tooling Systems  l   Services

www.kennametal.com

BeyondTM holds the power to turn productivity into profit. Again and again.

In recent controlled tests, Kennametal’s newest tooling platform beat the competition’s  
best 85% of the time! In 1,302 conducted experiments, BeyondTM proved to be 30%–300%
more productive an astounding 1,100 times. That’s advanced engineering that is built to 
outperform — at any speed, on any application. And metalcutting innovation that delivers 
increased productivity leading to greater profitability.

1,300 TESTS  1,100 WINS!
Test the Power of BeyondTM for FREE

IS #50

http://www.kennametal.com



