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Every segment of manufacturing faces 
unique challenges. Tool and die makers, 
however, seem to endure an outsized 
number of challenges. 

Machining molds typically involves 
creating complex contours and fine sur-
face finishes. Molds are high-
value items usually produced 
in single-digit volumes, making 
gradual process development 
and scrapping parts a costly ex-
ercise. Moldmakers’ customers 
generally want to get their prod-
ucts to market as fast as possi-
ble, so lead times can be short 
and inflexible. Finally, overseas 
competition puts added pres-
sure on U.S. shops.

Moldmakers are facing the 
challenges with a combination 
of technology and teamwork, 
and CAD/CAM software is a 
key competitive tool. 

Standardize to Customize
Speed-to-market pressures 

mean prototype or preproduc-
tion molds have even tighter 
deadlines than production 
molds. “Our customers demand that 
we produce tooling and parts rapidly and 
to production standards of accuracy and 
quality,” said Mark Heckman, manager 
of rapid tools and injection molding at 
Paramount Industries Inc., Langhorne, 
Pa. Paramount is a prototype manufac-

turer and provider of product devel-
opment services, including design and 
engineering, rapid prototyping, rapid 
tooling and new direct digital rapid man-
ufacturing technology that produces cus-
tom parts directly from digital input. 

“Our tools are often used 
as bridge tools, while the pro-
duction tool is being built,” 
Heckman said. Instead of con-
structing multicavity tools to 
produce mass quantities of 
parts, Paramount makes pro-
totype and production sin-
gle-cavity molds that yield 
production-quality parts. De-
pending on the material to 
be molded, the number of 
parts required and the parts’ 
complexity, the mold may be 
machined from tool steel or 
aluminum. 

Heckman said nearly every 
mold is a custom design. 
“Every customer’s geometry is 
different, it’s always new,” he 
said. To produce custom de-
signs economically, Paramount 
standardizes as many aspects 

of the mold production process as pos-
sible prior to customization. “We have 
our own standard mold bases, with stan-
dard inserts that go into them. We match 
the part with a mold base, then machine 
our customer’s geometry into the insert.” 

All Paramount toolmakers are CAD 

and CNC programming literate and 
each has a seat of Mastercam CAD/
CAM software from CNC Software 
Inc., Tolland, Conn. The toolmakers “are 
using the software to design the mold 
inserts and write the CNC programs,” 
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Heckman said.
Heckman noted that a Paramount 

customer typically provides an IGES 
or STEP file of the final part, then the 
toolmaker applies a shrink factor to the 
model dictated by the characteristics of 
the plastic material from which the part 
will be molded. From that model, the 
toolmakers create the geometry of the 
mold components and then the tool-
paths to machine them.

It is important that the software can 
create good geometry as well as good 

toolpaths. The ability of Mastercam 
software to handle both surface and 
solid models is also crucial. While sur-
face models are often preferred in the de-
sign of complex aesthetic contours, solid 
models provide a “clean” engineering 
view of the entire part, Heckman said. 
“A lot of our personal-products custom-
ers do free-form surface modeling using 
packages like Rhino. Mastercam allows 
me to work with both surface geome-
try and solids. It gives me more options 
when we are doing some fairly complex 
surfaces.” 

The software’s surface design capabili-
ties permits geometry creation, modeling 
and editing, and has design analysis tools 
and 2-D and 3-D associative dimension-
ing, according to CNC Software. An in-
tegrated add-on solids modeler provides 
construction techniques for solids and 
permits combination of solids and sur-
faces in the same model.

Heckman said Mastercam is easy to 
learn, an important consideration when 
Paramount hires experienced moldmak-
ers who are not CAD/CAM experts. The 
shop also uses the software in its train-
ing program. “In 2007, we restarted 
our moldmaker apprentice program,” 
Heckman said. “We realized our group’s 
growth could not be solely dependent on 
hiring experienced moldmakers.”

 
Balanced Resources

Maintaining mold quality and meet-
ing short lead times while maximizing 
shop resources is a familiar balancing 
act for moldmakers. Die Technology 
Inc., Osseo, Minn., often has a week to 
complete what used to be a 3-week job 
machining die and fixture components. 
The shop designs and builds stamping 
dies, tools and fixtures for the medical, 
electronic, defense and telecommuni-
cation industries. It also performs wire 
and sinker EDMing and designs and 
builds special machines, including a line 
of hole-punching machines for catheters
used in the medical industry. 

To overcome the volatility of the 

manufacturing market, Die Technology 
maximizes productivity by providing its 
employees with advanced technology 
that enables the company to do more 
with fewer people, according to Wyatt 
Neubauer, toolmaker. A key element 
of that effort is ESPRIT CAM software 
from DP Technology Corp., Camarillo, 
Calif., an integrated 3-D system. 

Neubauer considers the 3-D aspect 
of toolmaking to be its major challenge. 
For example, the shop makes pins as 
small as 0.003" in diameter with 0.003" 
or 0.002" profiles on top of them. “Ev-
erything has to be formed in 3-D, all the 
contours,” he said. “With a 2-D CAM 
system, we couldn’t produce the shapes 
and functionality we needed with any 
kind of speed; 3-D CAM enables us 
to make it all without using special-or-
der tools.”

ESPRIT software offers 20 different 
milling strategies, including a variety of 
roughing, finishing and surface contour-
ing and engraving methods, according to 
DP Technology. Users can combine the 

Learn more about CAM software for moldmaking
Get more information on CAM software for moldmaking by viewing a Video 

Report on www.ctemag.com (on the home page and also accessible through 

the “Reports” drop-down menu).
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techniques to maximize efficiency. The 
newly introduced ESPRIT 2010 software 
release incorporates capabilities that were 
formerly included in the ESPRIT Mold 
add-on package.

The shop has used ESPRIT software 
for nearly 20 years, initially for wire 
EDMing. Recently, additional capa-
bilities and enhanced ease of use have 
prompted Die Technology to apply the 
software throughout the shop. “It runs 
everything from the mill for making elec-
trodes to the wire EDM to the sinker 
EDM,” Neubauer said.

The software also has automation 
capabilities that save time when han-
dling repetitive operations. As an ex-
ample, Neubauer cited the machining 
of 20 electrodes in sets of four that are 
similar but feature different offsets. “In-
stead of reprogramming every part, we 
just program one electrode and save it. 
We then lay that saved process on top of 
the other part models, and the software 
programs them automatically. It’s a one-
click process.” 

Technology Plus Teamwork
Moldmakers can maximize their com-

petitiveness by combining advanced 
technology with teamwork. “To compete 
we need to use technology to our best 
advantage and build our molds not only 
quicker but cheaper, and still have the 
same quality,” said Dennis Wood, tool-

ing manager at the Constantine, 
Mich., division of Vaupell Inc.

Headquartered in Seattle, 
Vaupell supplies prototype and 
production injection molded 
products and assemblies. Wood 
said the Constantine operation 
is a “one-stop shop” for mold de-
sign and construction, as well as 
plastic part production. The fa-
cility’s in-house tooling capabil-
ity permits immediate response 
to in-production change orders 
and also facilitates tool mainte-
nance and repair. About 65 to 
70 percent of the facility’s out-
put consists of medical prod-
ucts, including instrumentation 

and bioresorbable implants. The plant 
is currently expanding its work in aero-
space and defense products.

In many cases, Vaupell competes with 
small shops that have low overhead. 
“They can take a job on for very little 
profit just to keep their lights on when 
times are tough,” Wood said. “We are 
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competing against that, so we have to 
work smarter. We need to get rid of any 
extra work that is not value added to the 
customer, and eliminate any excess over-
head that we can to bring the cost of our 
tools down.” 

Cost reduction includes “as much un-
attended machining as possible,” he said. 
Metal-removal equipment at the shop 
includes Röders high-speed CNC ma-
chining centers, Charmilles CNC sinker 
EDMs and Agie wire EDMs. 

Advanced manufacturing software is 
another tool for enhancing competitive-
ness. In 2006, facility management de-
cided to switch from 2-D manufacturing 
software to 3-D. Eric Wagner, senior de-
sign engineer, said a desire to streamline 
the mold production process prompted 
the change. “All of our CNCs are driven 
off 3-D models. We were having to do 

things twice. We’d design a whole tool, 
detail it in 2-D, then I’d have to take it 
and model it in 3-D to be able to pro-
gram the machine.” Use of integrated 
3-D CAD/CAM software eliminated the 
double work; the molds are designed in 
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3-D and toolpaths are applied directly 
to the model.

The designers who would use the soft-
ware researched several products and rec-
ommended Cimatron E CAD/CAM 
software from Cimatron Ltd., Novi, 
Mich. An important factor in the choice 
was Cimatron’s knowledge base in mold-
making, according to Wagner. “They 
understood injection molds, and their 
support people have designed injection 
molds and done the kind of work that 
we do,” he said.

Cimatron software, the use of which 
was expanded throughout the shop in 
2009, features full associativity through-

out the design and machining processes. 
Prior to the changeover, the facility em-
ployed six different software packages 
in the toolroom and design areas, cre-
ating the potential for translation errors 
and making engineering updates diffi-
cult. “Now, if one of my guys makes a 
change on an already-programmed part, I 
can go in, pull up the part and update it, 
and all I have to do is re-recognize things 
and then I’m flying again,” Wagner said. 
“Prior to that, if there was a change I 
would have to bring in the model and 
do all the work again.”

Wood said the main catalyst for con-
solidating software was a 2009 Kaizen 

process improvement effort. “We did 
a full Kaizen, including team members 
from the toolroom, design group, pro-
duction personnel and our COO and 
GM. We restructured how we build and 
design tools. We did it because the mar-
ket is changing constantly, and if you 
don’t change, you are going to go under. 
We had to change and make ourselves 
better.” 

In the Kaizen effort, Wood said: 
“We looked at everything. We built 
new processes for the way we need to 
build tools to be competitive in the fu-
ture. We set our shop up in separate 
teams, and as much as possible created 

Competitve Technology (continued)

just as the “reset” button erases 

mistakes in a video game program 

and starts the game anew, so does NC 

verifi cation software by eliminating 

programming errors—and their much 

more costly results—in machining.

 CGTech Inc.,  Irvine,  Calif.,  maker of 

VERICUT CNC simulation and verifi cation 

software,  says simulation enables a user 

to virtually machine parts on a computer 

before cutting,  and detect and eliminate 

errors that could ruin the part,  damage the 

fi xture,  break the cutting tool or crash the 

machine. Such verifi cation can be crucial in 

the short-lead time,  single-digit-production 

environment of moldmaking. Starting over 

after a crash or gouge of a high-value mold 

is not only expensive,  but missed deadlines 

and poor surface fi nishes will sour a shop’s 

relationship with its customer. 

Unlike the verifi cation feature built 

into many CAM packages that check the 

internal CAM fi le before post-processing, 

VERICUT’s external simulation verifi es 

the post-processed NC code as sent to 

the machine tool, according to CGTech. 

Also, a program optimization module, 

OptiPath, creates toolpaths that maintain 

consistent chip load and cutting pressure, 

benefi ting surface fi nish and reducing 

bench work fi nishing for moldmakers. 

Development of the OptiPath module 

was largely driven by the mold and die 

industry. It reduces the long machining 

times common with large, complex dies 

and molds. OptiPath retains knowledge 

of the amount of material removed and 

the amount remaining, and thereby 

can determine ideal feed rates, slowing 

feed during heavy material removal and 

increasing the rate when cuts are lighter.

In addition to facilitating mold 

machining, simulation software can assist 

in mold design before machining begins. 

Dennis Wood, tooling manager for Vaupell 

Inc., said his facility employs Moldfl ow 

injection molding simulation software 

from Autodesk Inc.’s Moldfl ow unit in 

Waltham, Mass., to analyze the part to 

be molded and predict the course of the 

molding process. 

Th e software examines the part 

structure and highlights possible 

problems. For example, Wood said, molded 

plastics perform best when wall thickness 

is consistent; inconsistencies can lead to 

sink, warp and cooling problems with the 

molded part. A Moldfl ow analysis indicates 

where part design changes enhance 

molding results. 

“We can change things around before 

the mold design phase,” Wood said. “We 

use it to help with part manufacturability. 

[Th e software] is a powerful tool and it has 

a lot of variables.” He cautions that, for 

accurate predictions, “the variables have to 

be correct, or it’s garbage in, garbage out.” 

Wood added that if a mold is not 

producing good parts, a Moldfl ow analysis 

can enable the shop to “go back and 

reverse engineer after the fact. You can 

put in variables and start playing with 

different things: open a runner up, open 

a gate, change the cooling and see what 

it will do. Th ere are an infi nite amount of 

things you can do with the software. We 

create a results fi le that we give to our 

process technicians. Th at’s where they 

start, and it is very, very close.” 

—B. Kennedy

Virtual verification makes mold mistakes disappear
Premachining simulation 
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illustrated by VERICUT 
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before actual cutting 
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can be of crucial 

importance in the short-

lead time, single-digit-

production environment 

of moldmaking.
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a lean environment.” 
Wagner said the Kaizen effort helped 

the shop focus on its goals, motivating 
the staff to “get all of our ducks in a row.” 
One of the results was expanding appli-
cation of software and machining seats 
of Cimatron on the shop floor. After ini-
tially adopting the 3-D software, but be-
fore the Kaizen effort, “when we did our 
designs, we went back and made a full set 
of detailed and dimensioned prints for 
the toolmakers,” Wood said. Now, with 
CAD and CAM together on the shop 
floor, “everybody can view a model of a 
tool, pull off any dimension and machine 
directly from the model. They can also 
go back and look at the model of the ac-
tual part that the customer sent in. The 
change saved us 2 to 3 days in the design 
phase because the designer did not have 
to dimension out prints. We send data 
directly by wire out to the floor. We don’t 
have paper prints any more.”

Commitment by the Kaizen team, 
which includes 13 employees in the tool-
room and design departments, was crit-
ical. “The biggest key to making a shop 
function is having buy-in from the peo-

ple on the shop floor,” Wood said. “They 
have to be the leaders. They come up 
with ideas, they will hash them around 
amongst themselves, and it will work 
very well.” CTE
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