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continued

Another
Lean Tool
MAKING HEAT-
TREAT INROADS

Anyone who attended the recent 
IMTS or National Manufacturing 
Week shows will tell you that lean 
manufacturing was on display in a big 
way. With lead time becoming one of 
the most important issues in getting 
and retaining business, companies are 
jumping into the lean pool in hopes of 
getting their products made faster and 
shipped earlier than their competitors.

And the heat treating sector is no 
exception, which is where the relatively 
unknown diode laser heat treat method 
enters the picture. CO2 laser is the more 
commonly known method, but it has its 
drawbacks (more on that later). Bottom 
line, however, laser heat treating is a 
method that—while it isn’t suitable 
for all applications—can eliminate two 
time- and cost-consuming extra steps in 
the heat treat process. 

But fi rst some background.
“CO2 lasers are cheaper to buy but 

very expensive to run due to CO2 cost,” 
says Sri Venkat, business unit manager/
direct diode systems, for Coherent, 
Inc., a seller of diode lasers. “You have 
to frequently maintain them, and the 
chemical and maintenance costs are 
not cheap; you have to pay a lot more 
to keep them going. They are also very 
‘tweaky’ in that you have to have a laser 
specialist on your shop fl oor who knows 
how to use them. It’s like buying a car 
that’s prone to breaking down, and you 
almost have to have a mechanic in the 
family.”

In addition, says Venkat, “CO2

is more expensive to run than diode 
laser due to lower wall-plug effi ciency. 

Typical hardness capability using 
HighLight direct diode laser system

Material Maximum 
Hardness (Rc)

Maximum 
Depth (mm)

Carbon Steels
1080 68 2
1075 68 2
1045 60 1.5
1030 50 0.75

Heat Treatable Alloys
4140 68 2
4340 68 2

Heat Treatable Stainless Steel
420 65 1.6
410 50 0.5

Cast Irons
Gray 65 1

Ductile 55 0.75

A saw tooth tip selectively hardened by a diode laser.

Typical heat treating results with the HighLight laser.
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QUALITY

TECHNOLOGY

PRECISION MANUFACTURING

OPERATIONAL EXPERTISE

The quality and precision of our broaches and gears have won 
customers worldwide (and beyond!) – from the smallest gear-

shop to NASA and the Mars Rover. 

Precision manufacturing, modern equipment, advanced 
technology, and quality control, balanced with talented crafts-

manship, means you get nothing but the very best.

Guaranteed the most rigid shank cutters and the highest quality 
level disk cutters made.Products that perform. Why use Broach 

Masters/Universal Gear? Because your parts matter!

As a complete source for all your tooling and production needs. 
Broach Masters/Universal Gear will supply you with the highest 

quality products and services that you and your customers 
expect. Experience the difference!

P E R F O R M A N C E
Manufacturers of:
Broaches
Spline Broaches
Fine Pitch Gear BroachesFine Pitch Gear Broaches
Form Broaches
Serration
Bearings
Shaper Cutters
Disk Shapers
Shank Shapers
Hex and Square CuttersHex and Square Cutters
Special Form Cutters
Inspection
Master Gears
Go–No Go Gages
Posiloc Arbors
“Quick Spline” Software“Quick Spline” Software

Made in USA

1605 Industrial Drive
Auburn, CA 95603
Phone (530) 885-1939
Fax (530) 885-8157
                  Web: 
www.broachmasters.com

Call 530 885-1939 or visit
www.broachmasters.com

GearGearGearGearOut of ThisWorldGearOut of ThisWorldOut of ThisWorldGearOut of ThisWorld

Tooling

Diode lasers have much higher wall-
plug effi ciency.”

Diode lasers, according to Venkat, 
are something altogether different. He 
uses the analogy of coal vs. solar power 
to make his point.

“Diode lasers are more state-of-the-
art; they’re a completely different kind 

changed after the telecom bubble burst. 
Now, the cost has come down, making 
the process attractive for specifi c types 
of part heat treating and other uses. The 
medical industry, for instance, is a huge 
market for laser; printing is another. 
And now, industrial manufacturing, 
according to Venkat. He explains that a 
major (unnamed) manufacturer of very 
large, heavy equipment approached 
his company some years ago with an 
application issue regarding heat treating 
of parts. The short version of the story is 
that Coherent was successful in meeting 
their needs and it’s been a glass half-full 
situation ever since.

Which brings us to the lean part of 
the story. Venkat explains:

“They wanted to implement lean 
manufacturing, and they wanted to get 
away from having a large inventory 
of parts. Because when you have to 
process carburized heating, it relies on 
a batch of parts being put in a furnace, 
and then you put them on a shelf, so you 
have inventory buildup.”

The company looked at both 
methods: CO2 and diode. But, as Venkat 
points out, “One of the problems (in 
addition to unit cost) with CO2 is that 
you have to pre-coat the part with black 
oxide—an extra step—whereas with the 
diode laser you don’t need to do that.”

In addition, “They were looking for 
a much more compact heat source and 
the diode laser is very small—you can 
literally mount it directly onto a robot 
for heat treating.”

And as for gear-specifi c applications, 
“Gear hardening requires localized heat 
treating without distortion,” he says. 
“Diode lasers are ideally suitable for 
both these attributes due to their small 
beam size and low thermal input to 
achieve required hardness.”

Another important advantage of 
laser is that there is “no post grinding or 
surface modifi cation, period,” according 
to Venkat. Also, it is easy to use, with 
few learning curve issues.  

of technology. Diode is solid state—
there’s no gas in there.”

He goes on to explain that diode 
was a process fi rst used for fi ber optic 
cabling and later in CD and DVD 
player applications. However, as is still 
the case with CO2 lasers, diode lasers 
carried a big price tag as well. But things 
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continued

Users
CONFIGURE 
FLEXIBLE 
DEBURRING 
MACHINE

It is useful to point out that laser heat 
treating is designed for case hardening 
only. Also, it is for part-by-part, not 
bulk, hardening. But if you have parts 
with complex geometry and profi les, 
diode heat treating can be effective.

The other caveat is that laser heat 
treating is uniquely conducive to 
automated manufacturing. Obviously, 
heat treating onsies-twosies manually is 
not an option. But if your part handling 
is automated, laser is a viable option. 
Automotive comes immediately to 
mind, among other high-volume, 
automated processes. 

For more information:
Coherent Inc.
3753 Pennridge Drive
Bridgeton, MO 63044 
Phone: (314) 743-8952
Fax: (314) 209-1728
sri.venkat@coherent.com
www.coherent.com
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The OLS Model 1100 deburring 
machine from McNeil Industries 

parts with diameters up to six inches.
The basic version of Model 1100 

uses 110 VAC power and pneumatic 
cutting pressure with two tooling heads, 
which adapt to a range of quick-change 
pneumatic brushes, grinders, cutters 
or other tools. A 240/480 VAC power 

features various options for users to 
tailor the machine to their specifi c 
fi nishing needs, including compatible 
tooling choices and control and power 
variations. With a 52 x 47 inch platform 
design, the Model 1100 is well-suited 
to lower-volume, hand-loaded fi nishing 
of a range of gears, sprockets and other 
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option is available for applications that 
involve more horsepower and tooling 
force. The high-power upgrade cutting 
pressure is supplied by electric motors. 

Other options to choose from 
include movable chucks or air-actuated 
collets that accommodate different 

part clamping requirements and can 
make loading and unloading easier for 
the operator. The machine’s functions 
and part profi les are customized per 
order, including various programming 
languages. The machines are PLC-
controlled, and users opt for the PLC 

Tel. (516) 328-3300 | Fax (516) 326-8827 | www.sdp-si.com

Stock Drive Products/Sterling Instrument

Our experienced team of 
engineering and manufacturing 

experts are ready to work for you.

ISO 9001:2000 Registered
Sterling Instrument AS9100B Registered

Precision & Commercial Quality

AGMA & DIN Specs.

Fine to Medium Pitch

Prototype & Production
quantities available. 

Gear Types: Spur, Miter, Bevel, 
Worm & Worm Gear, Rack & 
Pinion, Helical & Internal.

Gearheads, Speed Reducers & 
Differentials

Inch & Metric

RoHS Compliant

In stock, modified or made to 
your specifications.

GEARS & GEARBOX ASSEMBLIES

<

<

<

<

<

<

<

<

<

3D CAD | eSTORE
available at www.sdp-si.com

Standard Or Custom Parts
From A Single Source
68,000 Drive and Automation Components 

Ready-to-Deliver

FREE
Inch & Metric 

Catalogs 

model to best suit their plant systems 
and equipment needs. 

The Model 1100 has special 
application features that include a 
highly effi cient dust collection system 
for stand-alone or plant-wide system 
integration operations. A sump-based 
liquid cooling system is available to deal 
with high-temperature applications.

For more information:
McNeil Industries 
835 Richmond Road
Painesville, OH 44077
Phone: (440) 721-0400
Fax: (440) 721-0401
www.mcneilindustries.com
 

Compact 
Haas Lathe
AUTOMATICALLY 
LOADS PARTS

The SL-20APL from Haas 
Automation is capable of automatically 
picking up parts from an external 
tray and loading them directly in the 
lathe. The result is turning or part fl ips 
without an operator for double-ended 
machining. 
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The maximum cutting capacity of 
the SL-20 APL is 10.3" x 20", and the 
maximum swing is 23" over the front 
apron with a 2" standard bar capacity. 
The machine uses a 20 hp vector dual-
drive spindle with 4,000 rpm providing 
154 ft-lb of torque. Constant surface-
feed cuts are achieved by fast wye-delta 
switching that provides a wide constant-
horsepower band. 

The SL-20APL has an A2-6 spindle 
nose, an 8" hydraulic three-jaw chuck 
and a 10-station tool turret. If long-part 
machining is necessary, Haas offers a 
programmable hydraulic tailstock as an 
extra option. 

Two gripper confi gurations are 
standard with the lathe: a shaft gripper 
deals with parts up to 5" diameter, while 
a disc gripper handles parts up to 7" 
diameter. Each confi guration is capable 
of parts up to 15 pounds. The automated 
parts loader (APL) loads raw pieces and 
removes the complete parts; it also fl ips 
pieces for second operations and lingers 
until long shaft pieces are machined 
before bringing them back to the table. 

The APL, programmed through 
the lathe’s control, operates in the 
background of the lathe operations, so 
the machine functions unattended and 
almost continuously.

For more information:
Haas Automation Inc.
2800 Sturgis Road
Oxnard, CA 93030
Phone: (805) 278-1800
Fax: (805) 988-6918
www.haascnc.com

Camshaft 
Inspection 
Gage

MEASURES UP 
TO 200 PARTS-
PER-HOUR

The Adcole 1310 is a high-speed 
camshaft inspection gage with sub-

continued
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micron accuracy measuring camshafts 
for rise error and chattermark detection. 
It features top loading or through-
feed bottom loading and is capable of 
measuring up to 200 parts-per-hour. 

The Adcole 1310 is fully automatic 
and uses separate measuring heads for 
every journal and cam lobe. The gage 

has a 0.1 micron resolution and takes 
one data point each 1/10th degree or 36 
data points per revolution. Adjustable 
followers allow quick changeover for 
inspecting different camshafts. It can 
measure 10 or more parameters that 
include radius, profi le, taper, crown, 
timing angle, diameter, velocity, 

acceleration, runout and roundness and 
concentricity.

For more information:
Adcole Corporation
669 Forest St.
Marlborough, MA 01752-3067
Phone: (508) 485-9100
Fax: (508) 481-6142
www.adcole.com

Romax 
ISSUES FIRST 
SERVICE 
PACK FOR
SOFTWARE

 

Romax Technology has issued the Romax Technology has issued the 
fi rst service pack for RomaxDesigner 
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ON L I N E    
Visit

www.geartechnology.com

for the latest 
Product News

R12.6R12.6. The release contains two 
new modules as well as updates and 
extensions to existing modules. An 
advanced spherical roller bearing 
module takes into consideration the 
profi ling effect of the bearing rollers 
and raceways. The second is a new 
gearbox effi ciency module that includes 
gear drag analysis used to determine the 
power losses from individual gears. 

The implementation of gear mesh 
alignment contribution allows the 
contribution of shafts, bearings, gears 
and housing to the overall misalignment 
of a gear mesh to be reported. An 
analysis setting “Use gear mesh rotation 
mismesh analysis” allows gears to be 
rotated on their mounting shaft away 
from the nominal calculated rotations 
to take into account gear initial rotation 
errors. 

“The additional features and 
updates will greatly enhance a user’s 
experience,” says Nick Lewin, product 
development manager. “Working with 
our clients has helped us develop the 
product further, and we believe these 
additions and enhancements will make 
RomaxDesigner an invaluable tool.RomaxDesigner an invaluable tool.RomaxDesigner ”

For more information:
Romax Technology
Rutherford House
Nottingham Science & Technology 
Park
Nottingham, Nottinghamshire 
NG7 2PZ

Rugged, Reliable, Repeatable
...For 75 Years!

•  Applicable to Spur 
 and Helical Gears!

•  Gage the Part 
 at the Machine!

Pitch
Diameter

Major
Diameter

Minor 
Diameter

Internal or External  Spline
Measurement Made Easy!

Still using micrometers 
and pins method?

Comtor Spline Gages make 
pitch diameter measurement 
quick, easy and accurate!

For all your gaging needs,
Comtorgage it! 

®

COMTOR SPLINE GAGES

Comtorgage Corporation
(Since 1928)

Ph: (401) 765-0900   Fax: (401) 765-2846
www.comtorgage.com

Analog Dial or 
Digital Readout

United Kingdom
Phone: +(44) 115 951 8800
Fax: +(44) 115 951 8801
www.romaxtech.com
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Exclusive Sales Representatives
for North America

Bates Technologies has expanded its 
ProMatic line of production-style hone 
tooling to include an economy version 
(E-line) designed to fi t and function 
on many common small job shop hone 
machines. The tooling utilizes the 
maximum number of abrasive ledges 

(stones) that may be required to meet 
cylindricity and roundness requirements. 
The design features of the line stem from 
more than 80 years of development and 
manufacturing of tooling technology 
used to hone engine cylinder bores, 
connecting rods and transmission gears 
for several OEM engine and powertrain 
manufacturers.

“ProMatic E-line has been designed 
for those facilities that are looking to 
improve upon their existing two- and 
four- stone hone heads but do not have a 
requirement for high-production, high-
precision OEM style hone tooling,” 
says David Chobany, vice president of 
Bates Technologies.

For more information:
Bates Technologies
9059 Technology Lane
Fishers, Indiana 46038
Phone: (317) 841-2400
Fax: (317) 841-1200
info@batestech.com
www.batestech.com

Bates
EXPANDS 
PROMATIC HONE 
TOOLING LINE

The XTractor metal separator from 
Bunting Magnetics Company features a 
self-cleaning magnetic drum separator 
that allows for continuous separation 
of ferrous and non-ferrous materials 
for recycling in any manufacturing 
operation. Scrap metal prices have risen 
since 2003, and recycling facilities 
offer a higher value for clean, separated 
material.

Metal 
Separator
YIELDS HIGHER 
DOLLAR VALUE 
FOR RECYCLING
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“In today’s economy, you need a 
competitive edge in every part of your 
manufacturing operation. Bunting 
Magnetics Co. and the XTractor can 
help your company have a huge, 
positive impact on your bottom line,” 
says Charles Whitt, Bunting’s director 
of marketing. “Prices have skyrocketed 
for scrap and the XTractor allows our 
customers to take advantage of those 
market prices and turn their scrap into 
cash. In fact, one company has seen 
their investment pay for itself in just six 
months.”

The XTractor is custom made for 
customers’ specifi c processing rate 
requirements. The standard units have a 
12" diameter x 12" wide drum surface 
capable of processing up to 1,500 lbs. 
per hour, or an 18” diameter x 24" wide 
surface that is capable of 2,500 lbs. 
per hour. A custom made work stand 
for processing scrap is available as an 
option in addition to a rake for funneling 
scrap into the separator. 

For more information:
Bunting Magnetics Co.
500 S. Spencer Ave.
P.O. Box 468
Newton, KS 67114-0468
Phone: (800) 835-2526
bmc@buntingmagnetics.com
www.buntingmagnetics.com

The PG-Series bore gages from 
Sunnen are designed for process control 
in a lean manufacturing setting, and 
they feature lab-precise accuracy of 
±0.0006 mm (0.000025 inch) with a 
mechanical design. They do not require 
electrical or air connections, meaning 
they are unaffected by fl uctuations in 
line voltage or air pressure. 

A PG gage is capable of measuring 
a range of part diameters and costs 

Bore Gage
IMMUNE TO 
FLUCTUATIONS 
IN SHOP FLOOR 
VARIABLES

continued
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Arrow Gear is widely known as a producer of high
precision custom gears.
Arrow also offers a full line of spiral bevel gears
from stock – including ground tooth gears.  Stock
gears are a cost-effective alternative to custom
gearing – especially beneficial for low production
volumes and prototype work.
Our state-of-the-art gear manufacturing facility is
among the most advanced in the world.  This
capability allows us to provide high precision
stock gears in matched sets that are carburized
and hardened – meeting quality specifications
from AGMA Q9 up to Q13 on ground tooth
gears.  Based on customer needs, our stock
gears can often be modified to meet specific
design requirements.
To learn more about Arrow’s stock gear
products, please visit our Website or contact
our Design Engineering department.

2301 Curtiss Street • Downers Grove, IL 60515 USA
(630) 969-7640 • www.ArrowGear.com

less than dedicated devices like air 
gages, according to the company’s 
press release. They do not need plug 
gages, mikes, jo blocks, master rings 
or micrometers because they can 
be mounted directly to a machining 
station. The bore gage allows machine 
operators to confi rm part size with a 
visual analog scale, which resembles 
a speedometer and provides readouts 
down to 0.001 mm (0.000040 inch) to 
inspect machining operations or quickly 
sample large vendor lots.

The PG-Series bore gages examine 
an entire bore for diameter, taper, barrel, 
bell mouth, out-of-round and lobing. 
Bores are scanned from end-to-end 
by employing a sliding faceplate with 
adjustable stops. A fl oating-reed system 
is responsible for locking gage fi ngers 
at a requested diameter size against 
drift or lag. This removes friction and 
wear, and accuracy is not affected by 
temperature, moisture, air pressure or 
vibration. Accuracy is guaranteed by a 
calibration ring.

The PG-Series bore gages can be 
purchased or leased on a monthly basis 
from Sunnen. This includes maintenance 
and system updates. Available models 
include gage IDs from 0.090 to 4.310 
inches or 2.0–109.47 mm. 

For more information:
Sunnen Products Company
7910 Manchester Rd.
St. Louis, MO 63143
Phone: (800) 325-3670
Fax: (314) 781-2268
sales@sunnen.com
www.sunnen.com

Submit Your News
Send product news items 

to Lindsey Snyder, 
assistant editor,

lsnyder@geartechnology.com




