SPARCSTATION'S EXTRA PAY-
LOAD GIVES UNIT RIG A BOOST

BY MARTY WEIL

t takes a big truck to move the tons

of coal, copper and iron ore that

come rumbling out of open-pit

mines. A very big truck. Trucks so
large that a miner is easily dwarfed
by a single wheel. Many of these big
wheelers are designed and manufac-
tured by Unit Rig (Tulsa, OK), a sub-
sidiary of Terex Corp. (Hudson, OH),
which manufactures half of the world’s
monster dumpsters used to transport
such tonnage.

In order to stay ahead of the com-
petition, Unit Rig sought to reduce
the costs associated with product de-
velopment. By moving truck design
from the drawing board to a worksta-
tion network from Sun Microsystems
Computer Corp. (Mountain View, CA),
Unit Rig can now generate drawings
up to 10 times faster—resulting in
nearly a 50% decrease in man hours
per vehicle.

The company faced several de-
sign problems that ate up time and
added cost to the end product. Be-
cause truck beds vary according to
the density and abrasiveness of the
material to be hauled, each truck is
sized and designed differently. Cus-
tom designing a single truck bed by
hand typically took more than 800
hours. Unit Rig wanted to cut that time
in half. A computer-aided design sys-
tem was an obvious solution, but stan-
dard DOS-based AutoCAD running
on personal computers presented se-
vere limitations.

“We had to keep increasing the
size of our PCs and going for faster
and faster systems,” says Fred Loe-
ber, director of engineering at Unit
Rig. “We realized that PCs were not
the answer.”

According to Loeber, Unit Rig
wanted the CAD system linked to the
mainframe so that engineers could
generate bills of materials. A UNIX-
based system would afford Unit Rig
the multitasking and networking ca-
pabilities it needed.

In early 1989, Unit Rig’s engi-
neering department purchased three
Sun SPARC/Solaris workstations run-
ning UNIX-based AutoCAD from Au-
todesk Inc. (Sausalito, CA) on the rec-

ommendation of MicroAge (Tulsa,
0K), a value-added computer reseller.
Almost immediately, Unit Rig ex-
panded to accommodate double shifts,
and within six months added six Sun
SPARCstation 1s.

The workstations are networked
via NFS, the distributed-computing,
file-sharing system developed by Sun
Microsystems that has become the
de facto industry standard. The net-
work runs on an Ethernet backbone.

Unit Rig radically altered its de-
sign methods, beginning with the de-
sign of a new truck called the MT-
3700 Lectra Haul. Layout of the
MT-3700 began the traditional way,
on hard-copy drawings made by hand.
In the project’s initial phase, however,
the company completed installation
of the new system. They immediately
experienced an almost 50% percent
drop in design time and cost.

Unit Rig’s new MT-3700 Lectra Haul truck can be customized for any type of mine op-
eration. Layout of the truck began on hard-copy drawings, but after upgrading to CAD, en-
gineers cut design time and cost by nearly 50%.

“The design process sped up ten-
fold once the frame drawing was en-
tered into the workstations,” says Ray
Borthick, the associate engineer who
created the original frame drawing of
the MT-3700. “From that point on, a
team of engineers accessed design in-
formation on-line. Instead of drafting
boards, we worked in an AutoCAD
window on our workstation screens.
And, although we lacked previous
CAD experience, we began produc-
ing impressive results immediately.”

With all design and data residing
on-line, interference checking was
faster and much more accurate, ac-
cording to Borthick. For example, an
engineer on the design team used the
workstation to ensure that the engine
package, purchased by Unit Rig from
a separate vendor, would fit into the
frame. By studying the chassis design
on-line, the engineer recognized early
on in the process that the engine’s
turbos would rub against the frame
unless the frame was expanded.

Using the CAD system and the
Society of Automotive Engineers’ stan-
dard dimensions for humans, design-
ers working on the MT-3700 cab
quickly checked reach, access to ped-

Photo courtesy: Aulodesk Inc

35



o/
Ao varmBitTy]

28 as as 82
Termie Strength of Fier

Specifications and Curve: e Lower = 0.8
+ Upper=g8.4

— LOgOTMEI(Thets =0 Shape = 31 Scale = 98}

a Noticeable Improvement

in Product Quality

When it comes to improving quality,
the SAS® System is as uncompro-
mising as you are. No other software
lets you integrate such a wide range
of data management, analysis, and
presentation capabilities. And, with
the SAS System’s specialized tools
for statistical quality improvement,
you’ll see a noticeable difference—
from the production line to the
bottom line.

With the SAS System, your
computer becomes a key member
of your quality improvement team.
Everything you need to design
experiments, monitor process data,
establish and maintain statistical
control, and reduce variability is
yours in a single integrated system.
Create Shewhart charts to signal
out-of-control conditions. . . analyze

process capability. . .and design
quality into your product or process
from the start.

Best of all, the SAS System
runs on mainframes, minicomputers,
high-end workstations, and personal
computers—so quality improvement
information is accessible to everyone
who needs it.

FREE Report For visible results
in quality control—from design to
production—choose the #1 data
analysis software: the SAS System.
Call for your free technical report,
“New Directions in Quality
Improvement.” Or ask us about
evaluating the SAS System'’s quality
improvement tools—FREE for 30
days. Call us today at (919) 467-8000.
In Canada, call (416) 443-9811.

READER CARD NUMBER 324

The SAS® System.

More Choices

for More Applications
than Any Other Software.

SAS Institute Inc.

SAS Circle Box 8000

Cary, NC 27512-8000

Phone (919) 467-8000
®  Fax(919)469-3737

SAS is a registered trademark of SAS Institute Inc,
Cary, NC, USA.

Copyright © 1989 by SAS Institute Inc.
Printed in the USA.



als, and visibility through the wind-
shield for people of all sizes. While
working in AutoCAD in one window,
the designers simultaneously ran a
separate window to access the main-
frame and create a bill of material. In
the past, engineers had to go back
and forth between a terminal and
drawing board to count materials.
Once all the CAD drawings were
complete, Borthick and his Unit Rig
colleagues formatted them on a disk
and loaded them into the ANSYS soft-
ware program from Swanson Analysis
Systems (Houston, PA) for finite-ele-
ment analysis. Here, the engineers
checked the structural integrity of the
truck’s three main load-carrying com-
ponents: the front axle, the frame, and
the rear axle. If analysis showed high
stress concentrations in one area, it

was strengthened accordingly.

In all, the MT-3700 project in-
volved 1,300 drawings. Once the de-
sign phase was complete, a staff en-
gineer easily converted all of these
drawings from a layout format into a
fabrication format by overlaying a bor-
der, a logo, dimensions, and notes on
tolerances. For the company’s
welders, who need to see close-up
views of certain parts, the engineers
simply entered a few keystroke com-
mands and increased the scale.

“Flexibility is the key to good de-
sign,” concludes Borthick. “Running a
CAD package on the SPARCstations
provides us with flexibility and much
more. Our customers will notice the
difference in the form of extremely
compeltitive prices on our trucks—
without any sacrifice in quality.”

THOMSON, CADKEY, AND SUN:
PROFITING CONCURRENTLY

BY GREGORY FARNUM

s Jim Porter, manager of me-
chanical design for communica-

tion products at Thomson Con-
umer  Electronics Inc.
(Syracuse, NY), describes it, survival
in the fast-changing world of con-
sumer electronics is a complex affair.

“The key to success for these
communication products is the per-
ceived value to the consumer,” he ex-
plains. “Perceived value is a function of
appearance, features, performance, re-
liability, and price.”

To balance all these variables,
Thomson, which builds GE brand tape
players, telephones, answering ma-
chines, and other audio and commu-
nications products, has adopted a con-
current engineering approach to
product development.

Thomson starts with a team com-
posed of a marketing manager, an in-
dustrial designer, an electrical engi-
neer, and a mechanical designer.
Together, these four define the ap-
pearance, features, and specifications
of each new audio or communications
product. Then the mechanical de-
signer translates this conception into a
detailed design. The design takes into
consideration the manufacturing con-
straints, as well as the appearance,
cost, performance, and reliability cri-
teria of the program.

While many other companies are
just now taking their first hesitant
steps toward concurrent engineering,
at Thomson it's a well-established fact
of life. To make it work, they've tapped
into the talents of their various func-
tional groups, as well as the expertise
of Sun Microsystems Computer Corp.
(Mountain View, CA) and Cadkey Inc.
(Windsor, CT).

The essence of concurrent engi-

A 3-D geometric model designed with the newest addition to Thomson'’s concurrent en-

gineering line-up: Cadkey 5.
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neering is unimpeded communication.
That entails commitment and partici-
pation. It also entails powerful soft-
ware and hardware tools to facilitate
that communication. And that's where
Cadkey and SMCC come in. First, the
software.

The Syracuse facility, where GE
brand audio and communication prod-
ucts are designed, made the switch
to CAD in the mid-1980s. The first
software package selected failed to
meet the desired productivity goals,
and was also relatively costly to main-
tain. It was yanked.

Senior designer Joe Kiszka had
the task of picking a replacement. He
chose Cadkey’s Cadkey 3 software on
the basis of performance and what he
terms the package’s “substantially low-
er cost.” He has stuck with Cadkey
ever since,

Today, a productive CAD system
is important for most companies, but
for Thomson’s concurrent engineer-
ing approach, it's vital. Along with pro-
viding the various departments with
easier access to key data, the Cadkey
system also improved design integri-
ty—that is, it ensured that the design
could actually be built.

“On the drafting board,” says
Porter, “it was very easy to violate the
basic law of physics: two things cannot
occupy the same space at the same
time. Using a full 3-D database when
generating the design layout makes
it easier to find such errors sooner.”

As the 1990s began, Thomson up-
graded to Cadkey’s newest revision,
Cadkey 5. It combines enhanced 3-D
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