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Arrow Gear is supplying gears for the CH-53 Super Stallion (courtesy of Air Force 
Master Sgt. Dawn M. Price).

Arrow Gear 
Expansion
SUPPORTS 
AEROSPACE 
PROJECTS

Presented with an opportunity 
from Sikorsky to supply several gears 
for a Blackhawk helicopter project, 
Arrow Gear did not have the required 
equipment capable of accommodat-
ing the large Sikorsky internal ring 
gear. At that point, Arrow’s maximum 
capacity for spur gears was 22" and 
the Sikorsky parts would require up 
to a 36" capacity. If the company was 
interested in taking on the project, it 
would require a multi-million dollar 
expansion. 

Around this time, another oppor-
tunity for Arrow presented itself in 
the form of the CH-53 Super Stallion, 
also produced by Sikorsky. The new 
“K” version of the CH-53 had been 
developed, in part, for military opera-
tions in the mountainous regions of 
Afghanistan. The previous version was 
unable to carry a full payload over the 
tops of the Afghan mountains. 

The new “K” version is a signifi-
cant improvement to this supply and 
transport aircraft. Equipped with the 
latest technology, the “K” version 
can fly three times higher and three 
times farther without refueling. This 
enhanced ability provides numerous 
strategic benefits to military person-
nel operating in this part of the world 
and will help to save lives of U.S. war 
fighters.

Ar row was  approached  by 
Sikorsky to produce prototype bevel 
gear sets to be used in the Super 
Stallion’s three gearboxes. Notably, 
this project called into play Arrow’s 

advanced gear design technol-
ogy. Using tooth contact analysis 
(TCA) and finite element analysis 
(FEA), Arrow was able to work with 
Sikorsky on refining the development 
of the gear tooth design and predicting 
tooth contact performance under load. 
But again, the issue of size capacity 
to actually manufacture all the gears 
remained a problem.

“In the face of these opportunities, 
Arrow’s chairman and CEO, James J. 
Cervinka, made the difficult decision 

to borrow the money required for the 
upgrade to accommodate larger gears 
for the Blackhawk and Super Stallion 
programs,” says Joseph L. Arvin, 
president of Arrow Gear, adding, 
“an investment that came to approxi-
mately $4.5 million.” 

Key components of the expan-
sion included the purchase of a Höfler 
Helix 800 spur and helical grinder, a 
Gleason Phoenix II # 600 spiral bevel 
grinder, a Gleason Phoenix II # 275 

A gunner aboard the CH-53 Super Stallion watches another helicopter take off 
(courtesy of Air Force Master Sgt. Dawn M. Price).
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spiral bevel grinder, two Gleason # 
450 HC Phoenix gear cutters, a 36" 
CNC Doosan vertical turning lathe, a 
36" CNC vertical surface and OD/ID 
grinder, a 36" DixiTech CNC quench 
press with specialty tooling, a Zeiss 
36" x 70" CMM inspection machine, 
a large Magnaflux machine and a 
substantial expense for the tooling 
required for machining and inspecting 
the workpieces.

For more information:
Arrow Gear 
2301 Curtiss St. 
Downers Grove, IL 60515 
Phone: (630) 353-9260 
www.arrowgear.com

MAG’s modular HMC 1250/1600 
Series will be demonstrated at the 
Interactive Manufacturing Experience 
(imX) show with cryogenic tool cool-
ing technology and a new cryogenic-
equipped A-axis tilt-spindle for five-
axis horizontal machining on large 
parts. The imX demo, which supports 
MAG’s Learning Lab on cryogenic 
machining, will feature parts of tita-
nium, compacted-graphite iron (CGI) 
and composites. The imX takes place 
September 12–14 at the Las Vegas 
Convention Center.

The HMC1250/1600 Series is 
engineered for high-precision, high-
productivity machining of large aero-
space, power generation, pump, valve 
and off-road equipment parts. It now 
includes six spindle options to suit 
special-purpose or general machin-
ing requirements. The new 6,000 and 
8,000 rpm/46-kW (61.6 hp) tilt-spin-
dle—with + 90/–120 degree A-axis 
travel—joins an all-around 10,000 

rpm/56-kW (75 hp) spindle, high-
speed 24,000 rpm spindle, high-torque 
2,600 Nm/80-kW (1,918 ft-lb) spindle 
and two live spindles (110 or 130 mm 
diameter). The high-torque spindle is 
especially suited for hard-metal cut-
ting, while the live spindles extend 
W-axis reach by up to 800 mm (31.5 
in), enabling deep cavity milling to 
high precision with shorter, more rigid 
tool lengths. Standard on the live spin-
dle, MAG’s exclusive Z-axis thermal 
compensation software dynamically 
offsets spindle growth to maintain 
tight tolerances. 

Designed for extreme application 
flexibility, the HMC 1250/1600 offers 
maximum 3,000 mm (118 in) work-
zone swing, 2,500 mm (98.4 in) work-
height capacity and 15,000 kg (33,000 
lb) pallet load capacity. Major machine 
components, including the X-bed, 
Z-bed and column, are cast ductile 
iron, with pallets up to 1,600 x 2,000 
mm, headstock and rotary table hous-

ings of gray cast iron. Modular design 
provides a range of machine travels, 
60- to 300-tool magazines and two 
control choices. 

Powerful and agile, the new 
HMC offers 56 to 80 kW (75 to 107 
hp) spindle power, 35 kN (7,870 lb) 
Z-axis thrust, and super-rigid, full-con-
touring hydrostatic rotary table. The 
360,000-position contouring table pro-
vides a rigid work platform, while a 
rugged worm gear drive with clamp 
securely holds axis position. Rotary 
table positioning accuracy is 10 arc 
seconds, repeatable to five arc seconds. 
Positioning accuracy of the tilt-spindle 
is 4 arc seconds, repeatable to two arc 
seconds.

Meeting industry needs for tighter 
part tolerances and greater machin-
ing accuracies, the HMC Series comes 
standard with linear scale feedback in 
X, Y and Z axes, providing 8 micron 
(0.0003 in) positioning accuracy and 
five micron (0.0002 in) repeatabili-

MAG 
Demonstrates  
Five-Axis Machining 
Center at imX

The last of these new additions 
were recently implemented. As a 
result, Arrow Gear will be producing 
gears for the Blackhawk and CH-53K 
projects. “In the end, this invest-
ment allowed Arrow to substantially 
increase production capability,” Arvin 
adds, “Now, instead of 22" (558.8 
mm) parts, Arrow can produce parts 
up to 36" (914.4 mm).

http://www.geartechnology.com
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ty. Heavy-duty hardened and ground 
roller guide ways enable a rapid tra-
verse rate of up to 40 m/min (1,575 
ipm) with high acc/dec rates, double 
the load capacity and nearly 10 times 
the wear life of ball-type ways. The 
full work zone enclosure is pre-engi-
neered for dust collection with dry 
LN2 machining, and includes a door-
way for operator access with walkway/
platform inside.

For more information:
MAG IAS
142 Doty Street
Fond du Lac, WI 54935
Phone: (920) 921-9400
Fax: (920) 906-2522
www.mag-ias.com

continued

Cimcool 
609 
DESIGNED FOR 
GRINDING  
PERFORMANCE

Cimcool Fluid Technology has 
created Cimtech 609, an innovative 
hybrid developed for superior grinding 
performance and excellent machin-
ing ability. Designed for moderate-
to-heavy-duty operations, Cimtech 
609 is a suitable metalworking fluid 
concentrate for most aluminum alloys, 

titanium, exotic alloys, cast iron, 
carbon steels, high speed steel, high 
alloy steels and stainless steels, and 
is applicable for some stamping and 
drawing operations. Cimtech 609 
offers lubricity with a grinding ratio 
that exceeds that of most chlorinated 

http://www.geartechnology.com/ctr.php?source=EGT0811&dest=http://www.ingersoll-imc.com
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soluble oils, without using chlorinat-
ed extreme pressure additives, and is 
proven for bearing, valve stem and 
other difficult grinding operations with 
close tolerance requirements. It can 
also be used to form tap most alumi-
nums, has excellent drawability, and—
with its biological protection—can 

KISSsoft 
Updates 
INCLUDE CONTACT 
ANALYSIS, SINTERED 
MATERIALS AND 
FLANK BREAKAGE
 

KISSsoft has continued releasing 
updates to its 03/2011 software release 
including new material on contact 
analysis, sintered materials and flank 
breakage. In the contact analysis of 
KISSsoft, the effects of shaft defor-
mations may now be precisely evalu-
ated (module ZA30). The results of 
shaft calculations can also be direct-
ly imported to the contact analysis. 
Bending and torsion of shafts are fur-
thermore calculated load-dependent 

BIG GEAR CUTTING MACHINES

S&W Gear Machines GmbH   ●   Zwickauer Str. 135/137   ●   09116 Chemnitz Germany
phone: +49 371 / 909 93 - 45   ●   fax: +49 371 / 909 93 - 43   ●   email: info@sw-gearmachines.de

www.sw-gearmachines.de

RETROFIT  ●  UPGRADE  ●  NEW MACHINES

be considered for use in recirculat-
ing systems. Cimtech 609 also offers 
excellent cleanliness, minimal resi-
due and excellent microbial control 
for long sump life. Its specialized cor-
rosion inhibitors allow for the use of 
this product on both ferrous and most 
non-ferrous applications and it is com-

patible with titanium and other exotic 
alloys. Cimtech 609 is also operator 
friendly, with no smoke, low misting 
and no slippery film on parts, machin-
ery or floor.

For more information:
Cimcool Fluid Technology
3000 Disney St.
Cincinnati, OH 45209
Phone: (888) 246-2665
www.cimcool.com

http://www.geartechnology.com/ctr.php?source=EGT0811&dest=http://www.sw-gearmachines.de
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measured: The case hardened (0.2 per-
cent C and 0.8 percent C-potential) and 
the through hardened (0.6 percent C) 
ones. The fatigue data was extrapo-
lated to one percent risk of damage as 
requested by ISO 6336 standard. There 
is no information in ISO 6336 or DIN 
3990 for the calculation of sintered 

materials. But as Höganäs provided 
complete Woehler-line data, which can 
be read and used by KISSsoft, the life 
factor YNT for bending is calculated 
based on the real SN-curve. Therefore 
bending strength calculation according 
to ISO 6336 is possible. The Distaloy 

continued

and considered in the tooth contact. 
In the KISSsys calculation, the shaft 
classification is done automatically. 
Additionally, the face load factor KHβ 
is calculated according to ISO 6336-1, 
Annex E. Another new feature is to 
combine the profile and lead correction 
factor within defined areas. Thus all 
variants are automatically analyzed in 
respect of the load distribution, trans-
mission error, safety against micropit-
ting, wear and flash temperature and 
the stress curve (module ZA33). The 
pressure curve and root stresses are 
currently shown on the flank of the 
gears as well, allowing a direct com-
parison with the contact pattern on the 
gear during the assembly, operating 
process and test rig. All these features 
constitute a huge improvement of the 
gear calculation under load for plan-
etary gears and cylindrical gear pairs. 

The Swedish company Höganäs 
AB provided the KISSsoft calculation 
program with SN-curves for tooth 
bending of sintered material Distaloy 
AE. Two different conditions were 

http://www.geartechnology.com/ctr.php?source=EGT0811&dest=http://www.ingersoll-imc.com
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Nikon Metrology introduces the 
HN-6060, a next-generation non-con-
tact inspection system providing the 
latest in metrology capabilities. With 
advanced laser scanning, five-axis syn-
chronized hardware control, ultra-stiff 
design and powerful processing soft-
ware, the HN-6060 allows for fast, 
ultra-precise inspection of complex 
shapes. This includes gear teeth, tur-
bine blades, appliance housings and 
much more. 

“The HN-6060 multi-sensor sys-

Nikon 
Metrology 
PROVIDES LATEST 
INSPECTION 
CAPABILITIES

materials will be fully integrated 
in the gear material database of the 
2012 release. For the KISSsoft Release 
03/2011, the data is now available on 
request.

The flank breakage of gears is a 
failure mode that is separate from the 
damage forms such as root breaking or 

pitting. Consequently, it adds a further 
risk factor for gearbox failure. To be 
able to calculate this damage form in 
advance, extensive studies were per-
formed on spiral bevel gears by Dr. 
Annast at the FZG Munich. On the 
basis of this analysis, the flank break-
age calculation for bevel gears, and 

additionally for cylindrical gears, was 
implemented in the current KISSsoft 
Release 03/2011 (module ZZ4). Thus, 
a reliable risk assessment of flank 
breakage and its calculation is now 
available for the user.

For more information:
KISSsoft AG
Uetzikon 4
CH-8634 Hombrechtikon
Switzerland
Phone: +(41) 55 254 20 50
www.kisssoft.ch

Come see 
us at the

Booth 
#939

http://www.geartechnology.com/ctr.php?source=EGT0811&dest=http://www.colonialtool.com
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form high-precision measurement of 
shapes even with glossy surfaces or 
no surface texture. Touch probes and 
optical heads with built-in TTL laser 
AF complete the multi-sensor system. 
This allows it to perform shape mea-
surements of parts such as complex 

automotive and machined components, 
molded parts, and medical devices. 

Another core element of the 
HN-6060 is its five axes of synchro-
nized hardware control. This allows 
optimum part orientation to the sensor 
and can measure the part from dif-

tem builds upon the Nikon Metrology 
portfolio of vision systems and 3-D 
solutions,” says Myles Richard, man-
aging director of Americas for Nikon 
Metrology. “It addresses the need for 
fast, high-accuracy 3-D inspection of 
complex shapes by combining innova-
tive optical technology with the high-
est precision measurement hardware.” 
The newly designed laser scanning 
sensor extracts the surface form and 
waviness data in one scan. Previously, 
tactile gear-inspection tools needed to 
rely on 2-D sections of data. This new 
advancement provides better inspec-
tion possibilities, revealing all shape 
and waviness information in one sim-
ple measurement.

 “What the HN-6060 provides is 
a much easier, quicker and more pre-
cise method of 3-D data capture than 
metrology systems have demonstrat-
ed before,” says Robert Wasilesky, 
senior vice president of sales for 
Nikon Metrology. “The demand for 
high-accuracy 3-D surface metrology 
systems continues to increase as the 
automotive, aerospace and appliances 
industries also implement higher preci-
sion.”

The metrology system’s laser scan-
ner and SFF (shape from focus) sensor 
use active texture projection to per-

http://www.geartechnology.com/ctr.php?source=EGT0811&dest=http://www.ingersoll-imc.com
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ferent angles. The HN-6060 software 
integrates with the measurement hard-
ware and is designed for user oper-
ability and safety. It features macro-
based teach in, simulation for collision 
avoidance, easy acquisition of point 
clouds from 2-D and 3-D shapes, and 
insightful part-to-CAD comparison.

For more information:
Nikon Metrology, Inc.
12701 Grand River Avenue
Brighton, MI 48116
Phone: (810) 220-4360
www.nikonmetrology.com

For the first time, a complete 
line of standard tools for high pres-
sure coolant (HPC) turning puts more 
efficient turning of titanium, Inconel 
and stainless steel within easy reach 
of any shop. Previously, HPC tool-
ing was available only as a special. 
Manufacturers can now get the same 
quick delivery and security of supply 
for HPC tools as for any standard tool. 
In combination with optional standard 
high pressure plumbing readily avail-
able on virtually all mainstream turn-
ing machines, Iscar JETHP (jet high 
pressure) tools bring three key benefits 
on these problematic metals— they 
consistently end chip jamming, and 
improve tool life more than 10 to 1, 
while doubling removal rates.

HPC turning has been proven 
effective for decades as a stable, safe 
process, especially on titanium. The 
obstacle has been that it required cus-
tom coolant plumbing and special 
tools. More recently, most machine 
builders have made high-pressure cool-
ant plumbing capability a standard 
option. Iscar has completed the HPC 
chain by standardizing the tooling 
as well and making it as easy to use 
as regular tooling. The Iscar JETHP 

Iscar 
LAUNCHES HPC 
CUTTING TOOLS

http://www.geartechnology.com/ctr.php?source=EGT0811&dest=http://clifford-Jacobs.com
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continued

family covers the full range of turn-
ing, grooving and parting tools and 
includes HPC versions of the com-
pany’s Isoturn, Heliturn, Tang-Grip, 
Pentacut and Cut-Grip tools, in both 
standard and interchangeable-tool 
Camfix styles. Their design derives 
from more than a decade of Iscar 
experience in supplying special HPC 
tooling to hundreds of manufacturers, 
mostly titanium fabricators.

All styles feature internal coolant 
paths compatible with through-spindle 
plumbing in the machine. The JETHP 
line also includes all connection acces-
sories as standard. HPC turning works 
by aiming a high pressure “hydrau-
lic wedge” of liquid coolant precisely 
into the cutting zone, shattering chips 
into uniformly small, classic C-shapes 
and ejecting them completely. In addi-
tion, because it remains liquid at such 
high pressures and flow rates, it lubri-
cates and cools the cutting area more 
effectively. Between 40 and 400 bars 
pressure, the higher the pressure, the 
smaller the chip in titanium, Inconel 
and long-chipping stainless steels.

In the Iscar Isoturn line, two sepa-
rate streams simultaneously deliver 
coolant to the top rake and bottom 
flank of the tool. The nozzle for the 
top stream can be aimedand is easy to 
move out of the way for convenient 
insert indexing and replacement. It 
automatically snaps back into place 
when coolant is turned back on. The 
bottom stream can be turned on to 
enhance the cooling effect. Other mod-
els in the line have discharge points, 
always targeting the cutting zone.

For more information:
Iscar Metals Inc.
300 Westway Place
Arlington, TX 76018
Phone: (817) 258-3200
www.iscar.com

Riten Live 
Centers 
ENGINEERED FOR 
SMALL WORKPIECES

Riten Extra-Light live centers are 
designed specifically to turn or grind 
parts weighing as little as two ounc-
es. These parts are commonly found 
in the medical and aerospace indus-
tries, as well as the manufacture of 
small engine components. Parts of this 

http://www.geartechnology.com/ctr.php?source=EGT0811&dest=http://www.ingersoll-imc.com
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The Broach Masters, Inc.
“DEDICATED TO EXCELLENCE”

Q
UALITY TOOLS

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

&

  SERVICE

•  Broach & Shaper Cutter
 manufacturing & repair

•  Gear & Spline—
 prototype to production

•  Master Gears & Gages

• Small & fine pitch
Precision. Performance. Perfection. 

The First time and every time.

 

The quality and precision of our 
Broaches, Shaper Cutters and Gears 
have won customers world-wide - 
from the smallest gear shop to 
NASA and the Mars Rover.

spindle provide exceptional clearance 
for small workpieces, making the cen-
ter an excellent choice for high pro-
duction machine tools running light 
parts. Available from stock in 1, 2, 3 
and 4 Morse Tapers, with customized 
designs quickly quoted by using the 
“Design Your Own” feature found at 
the website.

For more information:
Riten Industries
1100 Lakeview Avenue
Washington Court House, OH 
43160
Phone: (740) 335-5353
www.riten.com

size are often too light or too flimsy 
to turn the larger bearings found in 
typical live centers. This is a common 
problem, resulting in galling or exces-
sive wear on the tip of the live center 
and/or damage to the part when the 
center fails to turn with the part. The 
Extra-Light live centers can turn parts 

at speeds up to 8,000 rpm while hold-
ing concentricity of ± .00005". This is 
achieved by using miniature precision 
angular contact bearings graded and 
matched at the factory to obtain the 
proper fit necessary to hold concen-
tricity in high rpm applications. The 
small bearing head diameter and long 

Kistler 
INTRODUCES TYPE 
5630M SERIES

Kistler, a worldwide supplier of 
precision sensors, systems and instru-
mentation for the dynamic measure-
ment of pressure, force, torque and 
acceleration, has introduced the Type 
5630M Series of high-performance 
process data collectors, designed to 
offer manufacturers and OEM machine 

http://www.geartechnology.com/ctr.php?source=EGT0811&dest=http://www.broachmasters.com
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builders with enhanced manufacturing 
data storage, process visualization and 
long-term analysis capabilities.

Manufacturers have long used sta-
tistical process control (SPC) and sta-
tistical analysis to ensure predictabil-
ity, conformity and waste reduction, 
as well as to find simple solutions to 
complex problems. With increasing 
customer-driven process monitoring 
demands, simple data collection and 
analysis are no longer enough. Long-
term data storage, as part of the collec-
tion process, must also be incorporated 
to maintain appropriate documenta-
tion confirming that a product con-
forms to a given process. The ability to 
view data or reproduce the event and 
analyze that process long after it has 
occurred becomes an invaluable tool. 

With technology developed in col-
laboration with some of the world’s 
leading engine manufacturers, the new 
Kistler Type 5630M Series was devel-
oped to include all processes that a 
customer would need for long-term 
viewing. By assigning a unique part or 
serial number to each data file, a user 
can quickly search, locate and view all 
historical process data. The part search 
screen, or dashboard, can be user-cus-

tomized to display an image of the 
component, allowing for a clear visual 
representation of the process, as well 
as the interactive capability for the 
user to select the area or process por-
tion that the engineer wishes to view. 
The Type 5630M Series also offers 
a statistical process analysis module, 
which allows the user to select a spe-
cific manufacturing application, along 
with an associated date range, to dis-
play various statistics, including mean 
values, standard deviations, six-sigma 
statistical measurements of Cp and 
Cpk, and others, within a single screen 
view. 

Kistler Type 5630M Series soft-
ware is designed for compatibility 
with most Microsoft Windows operat-
ing systems to allow easy connectiv-
ity to IT infrastructure, with the added 
capability to back up data and ensure 
compliance with various IT software 
requirements. The unit is placed on an 
industry-proven industrial PC and can 
be ordered with a free-standing NEMA 
12 enclosure. A standard 115 V power 
supply source is required for operation. 

For more information:
Kistler Instrument Corp.
39205 Country Club Drive
Discovery Centre, C-20
Farmington Hills, MI 48331
Phone: (248) 489-1090
www.kistler.com
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