When your machined components are flying 30,000 feet in
the air you better have the right equipment for the job

Most components machined in shops around the world call for reliability in the end product, but few demand the absolute confidence of
performance as those produced for the aerospace industry. Nowhere is
this better understood than at Mesotec Inc., a manufacturer of precision
aircraft components based in Sherbrooke, QC. The company, that counts
Bombardier Aerospace and other leading aerospace OEMSamong its
customer base, will take in an estimated $15 million in sales this year.
Alec van Zuiden, Mesotec's president and CEO,commands
the helm of the company with a management strength forged
through years of practical experience and tempered with a
proaCtive philosophy toward resource optimization.
The first phase in optimization according to Van Zuiden
involves the employees. "it comes down to empowerment," he
says. "Let the people do what they have been hired
to do. This is difficult for a lot of managers. People
tend to set up little structures around themselves for
self-insulation while still making it easy for them to look
over everyone's shoulder and micromanage. You have to
make sure they have the proper training for the job and
then show them you have confidence in their perform- ance. We have more than a hundred people working
here. It's important that I make it a place where they
can grow to meet their personal objectives as well
as my corporate objectives, and then we have a
winning team environment."
The second phase in Van Zuiden's optimization involves the equipment in the hands of
Mesotec's trained and experienced employees
to produce the company's outputof precision components. Raw materials coming into the 32,000 sq ft plant are first
marked for traceability, an important step for the aircraft industry. Materials then travel either to machining cells dedicated to
a particular customer's parts, or to machines set up to handle
specific operations, such as bore milling large components,
plunge or wire electrical discharge machining tools and fixtures,
or grinding round engine-related parts. The accuracy of parts is
verified using a wide range of inspection devices, including two
computerized coordinate measuring machines.
THE PRODUCTION OPERATION
To keep up with the aircraft industry's demand for tighter
tolerances on many of the machined components' dimensions,
Mesotec purchased a jig boring machine in August 2009, the
6CN-IIjig borer from Mitsui Seiki USA,Franklin Lakes, NJ, an
approximate $900,000 investment.
In addition to the jig borer, the company operates a turning
manufacturing cell-which is now a Centre of Excellence for the

This landing gear part has
two holes bored to 0.0005 in.
diameter and to within 0.001
in. in line of each other on the
Mitsui Seiki jig borer.

Alec van Zuiden, Mesotec's president and CEO: "It's a global market now and
we have been weak in North America, but we are fast picking up the ball."

production of seal runners for Pratt & Whitney-and includes
three and four axis Mori Seiki lathes and a cylindrical grinder.
Another cell, used primarily for tooling and development
work, includes four, three axis Hurco milling machines. Van
Zuiden says the company is looking to add a fifth Hurco
machine in this cell.
At the time of publication, the company was in the process of
installing two additional cells, one dedicated to the production of
aircraft engine parts which will include three, four and five axis
millingmachines, and the second will be for large (two meters
long) structural parts on five axis machining centres.
"We have many of the machines in place, but we'll probably be purchasing more equipment," says Van Zuiden. "We
have a budget with a capital expenditure of $1.8 million; that's
what we expect to spend on machinery."
When asked about the new jig borer's capabilities, Daniel
Rheaume, Mesotec's technical sales manager, referring to one
of the parts currently being processed on the machine, says
"that part is one of a pair of matching components that hold
the landing gear in place on a commercial aircraft. They come
in to us as right and left-hand 70-series aluminum forgings.
We do most of the rough and finish machining of the contours
and surfaces on a five axis machining center. Then we send
them out for shot peening."
Many of the machining processes required for producing
aerospace components can result in tensile stress that can
lead to part cracking or stress corrosion, reducing component life. In shot peening, spherical particles of one of several

media are blasted at the surface of the component, which
creates a continuous layer of compressive stress. This
replaces the tensile stress and prevents fatigue stress and
stress corrosion from starting.
"After shot peening," explains Rheaume, "we bring them
back in-house and put them on the Mitsui Seiki for boring two
critical in-line holes. The required tolerance on the drawing is
very close, one thousandth of an inch, but we give ourselves
even closer tolerance, five 'tenths,' to make it easier for us
at assembly. The relationship of the two holes to each other
requires three thousandths in-line tolerance, but we keep it
to within one thousandth so we don't have to worry about
re-machining the bushings when the part gets to assembly."
After the landing gear components are jig bored on the
Mitsui Seiki jig borer, they are sent out to be anodized, primed
and top coated. Once back at Mesotec, the bushings are
installed and the part is inspected to ensure accuracy conformance. "Since that part holds the landing gear, maintaining
precision while machining is very important," says Rheaume.
Another pair of parts set up on the Mitsui Seiki are large
70-series aluminum forgings, each 30 in. by 48 in., (762 mm x
1,219 mm) that will constitute two sides of the assembly that
hold the front landing gear on a business aircraft. Again, the
part is first machined, contours and surfaces, on a five axis
machining centre, shot peened and then put on the Mitsui
Seiki to have·two holes bored. Tolerances are held to 0.001
in. diameter and 0.002 in. true position. It is important that
the holes align perfectly for the landing gear shaft that passes
through them.
"The new jig borer has become an important piece of
equipment for us," says Reaume. "Before we had it, we might
have gone back and forth between a machining center or
grinder and a coordinate measuring machine two or three
times to make sure the part was good. On the Mitsui Seiki,
the part is good the first time, every time. That's a great
advantage of the jig borer on production parts. On some
parts where we have to machine multiple holes or slots, as
many as 20 or 30 at a time, going back and forth between
the machine tool and the CMMis extremely time consuming.

Holes on this landing gear component are machined to within
.002 in. true position of each other on the company's new
precision jig borer for perfect shaft alignment in final assembly.

two arc seconds of straightness
achieved in all axes. Mitsui Seiki
measures balls crews for "drunkenness," which is the theoretical path
versus the actual ball path. This
helps eliminate deviation that could
cause wear that results in negative
positioning characteristics over
time. The mach'ine is also equipped
with a patented bearing lubrication
system for spindles.
The machine has a work surface
of 50 in. x 38 in. (1,270mm x 965 mm)
with X,Y,Z and W travels of 40 in. x 30
in. x 11.81in. x 29.5in. (1.016mm x 300
mm x 749mm). It can precision bore
holes up to 11.8in. (299 mm) diameter,
drill holes up to 2.36in. (60 mm)
diameter and handle face mill cutting
diameters up to 5.9 in. (149.9mm)

When we got the jig borer, we said, 'let's try those parts on
here.' Since then, every part has come out right on spec with
only one inspection at the end to confirm tolerances. It's what
happens when the tools you work with have much greater
accuracies than the part accuracies you need to achieve."
A look at the anatomy of the 6CN-llmachine itself bears
out Rheaume's accuracy-in, accuracy-out contention. Mitsui
Seiki uses a gas emulsion process for controlling material
composition of the beds and major components, creating a
thermally-stable platform for machining critical parts. Rather
than simple, integral castings, the ways are made of tool
steels, hardened and ground to minimize wear. Hand-scraped
way mounting surfaces allow the fitting of components by
hand to meet specific geometric tolerances, with less than

Van Zuiden's third phase of resource optimizationand the reason for being in business in the first place-is
customers.
"It is critical that we understand who the customer is and
what the customer's needs are. Many customers have quality
programs designed for suppliers like us to follow. It takes a
lot of hard work for a supplier to meet the quality standards
they set forth. It does not matter whether we are dealing with
aerospace or any other industry, people expect the highest
quality from us. We like to think we're a notch above everyone
else in who we are and what we do; but the reality is we have
to be that good in the eyes of our customers."
Van Zuiden has a positive outlook for the aerospace sector
and is confident manufacturers serving OEMs can compete,
but they need to take the right steps to be competitive against
offshore manufacturers. '
"It's a global market now and we have been weak in North
America but we are fast picking up the ball. We have proven
with Pratt & Whitney that we're able to manufacture critical
parts cost effectively, with respect to the Asian market. But it
takes investment [in machinery] and planning and that's what
businesses need to do." eM

