STATE OF THE




GEAR INDUSTRY

RMbearch on Trends in Employment,
utsourcing, Machine Tool Investment and
Other Gear Industry Business Practices

In October, Gear Technology conducted an anonymous
survey of gear manufacturers. Invitations were sent by e-
mail to thousands of individuals around the world. More
than 300 individuals at gear industry locations responded
to the online survey, answering questions about their
manufacturing operations and current challenges facing
their businesses.

The respondents considered here all work at locations
where gears, splines, sprockets, worms and similar products

What Factors Are
Presenting Significant Challenges

to Your Business?

“Availability of capital.”
—Corporate executive at a U.S. manufacturer of
replacement gearing

“Available heat treatment capacity in the U.S.
Collaborative supply chain partners that understand
the alternative energy market and know how to support
growth.”

—Purchasing professional at a U.S. gearbox assembly
plant

“Business insurance.”
—Corporate executive at a U.S. manufacturer of marine
transmission units

“Commercial viability of OEM customer(s).”
—Chief engineer at a U.S. manufacturer of pump shafts
for construction/off-road equipment

“Congress. Stock market. Drugs.”
—Corporate executive at a U.S. manufacturer of oilfield
gears

“Continuous product updating.”
—R&D supervisor at an Italian speed reducer
manufacturer

“Cost reduction initiatives.”
—Production worker at an Indian automotive gearbox
manufacturer)

are manufactured. They work for gear manufacturing job
shops (47 percent), captive shops at OEMs (50 percent) and
shops manufacturing gears for maintenance, spares and
their own use (3 percent).

The survey covers gear manufacturing around the world,
with 58 percent of respondents working in the United States,
and 42 percent outside the United States.

A full breakdown of respondents can be found at the end

of this article.
continued

85% of Gear Industry Respondents are Optimistic
About their Ability to Compete over the Next Five Years
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How Do Respondents Describe Their
Manufacturing Operations and Technology?
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Beginning Fo 2% World Class,
Show Their 21st Century
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New 0.E.M. Machines

BOURN & KOCH Gear Hobbers & Gear Grinders

FELLOWS Gear Shapers

ROTO-CHECK Gear Inspection Systems

BOURN & KOCH Hob & Shaper Cutter
Inspection Systems

FELLOWS Lead & Involute Masters

ROTO-GRIND Precision Rotary Inspection Tahles

Remanufacturing / Retrofitting
BOURN & KOCH, FELLOWS, BARBER COLMAN,
GLEASON, LIEBHERR & PFAUTER

Gear Hobbers, Gear Shapers & Gear Grinders
M&M, KLINGELNBERG, HOEFLER, ROTO-
TECHNOLOGY & ITW Gear Inspection Systems

Recalibration of your Lead & Involute Masters

0.EM. Parts/ Sarwige j Attachments /
Fiald Redrafits / CHC Enhancements

Parts:
Bourn & Koch/Barber Colman 800/860-4013

2500 Kishwaukee St.  Fassioea L afroe
tel 815/965-4013 fax 815/965-0019
www.bourn-koch.com bournkoch @worldnet.att.net

@'Sales Enterprise Partner www.star-su.com

Magchines praposed & sold through the Star SU direct selling group

Barber
Colman

BOURN

fellows SKOCH

HOOXISNENOa

Fellows 802/674-6500
Roto-Check/Roto-Grind 937/859-8503
Service: 800/860-4013
IN
Year Trow Machisg Toal Source

Innovative Machine Tool Solutions

0

Gan

CONNECTICHT

www.acrogcar.com
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What Factors Are
Presenting Significant Challenges

to Your Business?

“Credit crunch and therefore sponsorship of race
teams.”

—Engineering manager at a British motorsport
transmission manufacturer

“Customer inability to compare quality difference
between low-cost Far East and domestic products.”
—Corporate executive at a Canadian manufacturer of
workholding devices

“Difficulty in finding training center for special gear
technology (marine and wind turbine).”

—Design engineer for a Korean manufacturer of speed
reducers

“Exchange rate fluctuations.”
—Sales manager at a British job shop

“Financing facilities for wind parks and infrastructure
projects.”
—Indian gear manufacturing consultant

“Fuel cost.”
—Design engineer for a U.S. manufacturer of diesel
engines

“Good quality, better pricing, scheduled delivery on
time. To become a continuous supplier.”
—Production worker at a Turkish manufacturer of
gears and transmissions

“High cost of materials, increase of fuel prices,
decline of U.S.-based manufacturing.”
—~Quality manager at a U.S. manufacturer of
automotive gearboxes

“Increasing currency U.S. Dollar against new Turkish
Lira and Euro against new Turkish Lira.”
—Manufacturing engineer at a Turkish manufacturer
of gear pumps

“India.”
—Design engineer at a German manufacturer of
forged bevel gears

“Internal logistical problems with one major foreign
vendor.”
—Corporate executive at a U.S. gearbox repair shop

“Lack of capital.”
—Manufacturing engineer at a U.S. manufacturer of
rack and pinion steering
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What Factors Are Presenting Significant Challenges

to Your Business?

“Long development lead times, pre-financing of
development costs.”

—Corporate executive at a German manufacturer of
automotive actuators

“Long lead times and limited supplier capacity for raw
material such as large steel forgings, which is driven by
worldwide demand in heavy industry. Finding domestic
gear suppliers who have the capability to produce high
quality, large gears and are willing to do so at low
volumes.”

—CQuality control worker at a U.S. manufacturer of diesel
engines

“Low prices from competitors. Rising technology
requirement.”

—Sales manager at a U.S. powder metal gear
manufacturer

“Managed by sales and financial executives that have
little to zero understanding in the manufacturing of high
quality gears.”

—Manufacturing engineer at a U.S. manufacturer of
enclosed gear drives

“Mature market with minimal growth.”
—Design engineer at a U.S. manufacturer of water
treatment drives

“New (and old) management.”
—Production worker at a U.S. manufacturer of custom gears.

“New competitors.”
—Design engineer at a U.S. manufacturer of manual
transmissions

“None.”
—Corporate executive at a U.S. manufacturer of precision
gears

“Not much, but there are chances of some depression in
business due to poor condition in USA.”
—Manufacturing engineer at an Indian gear rack
manufacturer

“Power shortage, lack of availability of skilled labor.”
—Manufacturing engineer at an Indian manufacturer of
automotive gears

The AWEA Edge — Your Leading Resource for Wind Energy Education

AWEA

1

Workshop

December 8 — 9, 2008 » Cleveland, OH

There are many parts that go into making wind technology,
getting that technology from one place to another, and

Wind Power
Supply Chain

Part 1: 1/2 Day Pre-Conference Seminar
» The anatomy of a turbine
» A wind industry overview
» What makes up the wind industry
supply chain
» Underground utilities and how wind
is converted to energy

Part 2: Full-Day Conference Program

» AWEA Executive Report: the market,
the trends, the drivers

maintaining every aspect of the turbine once installed. As the » Status report on supply chain shortages

wind industry looks to further grow, a wider range of resources and bottlenecks

are needed to help foster wind energy development as well as » Focus on parts: Tower, Blades, Nacelle,

supply and demand. Electronics

Over 600 representatives from a diverse range of industries, - TP S @i isTes e
components

including foundries, tooling companies, gearbox manufacturers,

transportation providers, electronics manufacturers and
metal fabricators, as well as state economic development

officers, attended the first Supply Chain Workshop and found »

opportunities to plug into this expanding market.

www.awea.org/events/supplychain2

November/December 2008

» The top tiers of the supply chain defined
» Supply Chain successful case studies

Networking opportunities with the
companies you need to meet
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What are the Most Significant Challenges Facing

Gear Industry Companies?

Green or Sustainable Manufacturing Implementation

Cost of Materials Nonexistent In Ploace
Overall Economy 28% 26%
Finding Skilled Labor
Cost of Energy
Foreign Competition
Supply Chain Issues
Cost of Health Care
Auto Industry Woes Planned Partially
0,
0 1 2 3 4 5 6 7 8 18% Implemented
Average 1-10 Ranking (with 10 being the most significant challenges) 28%
ISO 9000 Implementation Lean Manufacturing Implementation
Nonexistent Nonexistent
° In Place
Planned 3%
Planned 17%
11%
In Place
Partially 65%
Implemented Partially
0% Implemented
o 31%
Six Sigma Implementation Statistical Process Control (SPC) Implementation
In Place Nonexistent
26% 25%
In Place
) 36%
Nonexistent
0,
46% Planned
11%
Partially
Implemoented Partially
Planned 18% Implemented
10% 28%
Location of Respondents Number of Employees
1,000+ 0-19

U.S. 58%

Africa
0%

Middle

o, Australia
East 1% 1%

19%

21%

500-999
11% 20-49

1%

50-99

100-499 14%

24%

www.geartechnology.com
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QHIC’s
PRECISION =
RACKS & PINIONS _

YE lIi'uI-IJH_I_:I 1]

american Distributor of @25
w "

e, ik fre coujp
www.qtcgears.com
¢ Phone: 516.437.6700 + Fax: 516

GROUND GEARS - Ten or Ten Thousand

Far small to medium guantifies of spurs or helicals that have to
miest close-talerance AGMA or DIN specs, our Relshauer grindars
and M&M gear analysis systems are the perfect combinatan,

For Lorg runes, we offer the unique Liebherr CBN grinding
procass with full SPC quality contral and documentatson.

o whether your needs are for ten or lens of thousands, we
invite you to join the groming list of INSCE customarns who reky an
us for consistent quality, reasonable costs, and refiable delivery.

FHONE: 9TE-446-6360

-
FAX; 9TE-448-5155
» WES: Inscocarp. com
e 412 Maln Sireet Grdon, Massachesatie 0850
AT

150 9001 Registered

What Factors Are
Presenting Significant Challenges

to Your Business?

“Rise in raw material prices has resulted in unstable
product cost, and it is a challenge to make the end user
understand this unstable product cost.”

—Engineer at an Indian manufacturer of spiral bevel
gears

“Quality issues especially with regard to raw material
inputs. Migration of skilled manpower to other
industries.”

—Design engineer at an Indian manufacturer of gas
turbines

“R&D capital and expansion capital.”
—Corporate executive at a U.S. manufacturer of
aircraft engines

“Raw material delivery time and costs.”
—Design engineer at a U.S. manufacturer of custom
equipment

“Raw material for gears (steel grade).”
—Engineer at an Indian engine and transmission
assembly plant

“Recession.”
—Engineer at a British gearbox manufacturer.

“Rising cost of fuel and materials.”
—Design engineer at a job shop in the Philippines

“Rising rates of raw material and non availability
of gear making machines and equipment are major
factors.”

—Engineer at an Indian gear manufacturing job shop

“Skilled labor is the primary issue. Our current issue
as of 10/11/08 is the uncertain economy. Current
changes in the market are going to affect us. The
question is when and how bad will the market affect the
gear industry?”

—Sales manager at a U.S. gear manufacturer

“Skilled labor, skilled labor, skilled labor.”
—Design engineer at a U.S. manufacturer of aerospace
gearing

“Starting up engineering in Asia.”
—Design engineer at a manufacturer of office
equipment in the Netherlands

“Steel cost.”
—Technical manager at a marine gear manufacturer in
Colombia
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Type of Operation

Other
3%
\

OEM
Job Shop 50%

47%

Annual Sales Volume of Company

$1 billion+
16%

_— $10 million-
$§ ggm I'CI>II'1_ $49.99 million
. 17r;/1| ion 15%
0
$500 million-
$999 million

$500,000- $0-
$9991999 $99,0999

6% 10%
$100,000-
$4%90}999 $5 million-

" $50 million- $9,99 million
$99 milion $100 million- 9%
8% $499 million
° 8%

Machine Tool Purchase Plans 2009

Non-Gear Machine Tools
(Turning, Milling, etc.)

Gear Hobbing Machines

Gear Inspection
Equipment

Gear Grinding Machines
Deburring Equipment
Gear Shaping Machines
Heat Treat Equipment
Broaching Machines

Bevel Gear Machines

Gear Tooth Honing
Machines

Spline Rolling Equipment

Gear Shaving Machines

|

0% 10% 20% 30% 40% 50% 60% 70%

Of Those Planning Capital Purchases in 2009, the % of Respondents
Intending to Buy Each Machine Type

www.geartechnology.com

Job Title/Function of Respondent

Other
10% Corporate
Management

17%

Quality Control
2%
Purchasing
2% Manufacturing
Production

11%
Design \
Engineering Manufacturing
27% Engineering
Marketing & 20%
Sales
11%

Prime Industry of Respondent

Vehicles other than

Automotive Marine
6% 3% Heavy Industry
28%
Motion |
Control/Factory
Automation
8% \
Construction/Off-

Road Equipment
9%

Aerospace
10%

Automotive

13% 23%
0
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Process inspection of
gears and splines

individual &
precise

FRENCO - for 30 years the experts for your
measuring task:

process inspection for gears & splines -

with high precision spline gages, master gears,
profiled clamping systems, double flank gear
rolling devices, rotation inspection systems,
gear and spline calculation software, consulting
and seminars.

Benefit from our experience !

We find solutions:
FRENCO GmbH
Altdorf, Germany
frenco@frenco.de

Exclusive Frenco
distributer in the U.S.:
Euro-Tech Corporation
info@eurotechcorp.com
www.eurotechcorp.com

-
L3 -

. pure
. perfection

FRENCO

www.frenco.de
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Capital Spending for 2008

$100,000-
$499,999
19%

$500,000-
$999,999
13%
Less than
$100,000

21%

$20 million+

4%
$10 million- $5 million-
$19.99 million  $9.99 million
9% 8%

What Factors Are

Presenting Significant Challenges
to Your Business?

“Supply of bearings.”
—Manufacturing engineer at a U.S. manufacturer of
speed reducers

“The basic challenge is the economic downturn of the
industrial climate.”
—Corporate executive at an Indian gearbox manufacturer

“The world economy.”
—Production worker at a Mexican manufacturer of
gearboxes for heavy industry

“To meet future fuel economy and emission targets.”
—Design engineer at an Indian manufacturer of two- and
three-wheeled vehicles

“To minimize lead time for new component
development.”
—Engineer at an Indian manufacturer of motorcycles

“Unable to get cheaper gears with same performance.
It may be done by raw material change, but no one is
trying to do so, and we are losing lots of money due to
increasing raw material costs day by day.”
—Purchasing agent at an Indian manufacturer of
commercial vehicles

November/December 2008 ‘ www.geartechnology.com



Primary Method of Manufacture

Plastic

Other 2%

Powder 5%
Metal
6%

Roll Formed
1%

What Factors Are
Presenting Significant Challenges

to Your Business?

“We have customers looking for 7-year, long-term
contracts and others implementing PO specs that
require us to either be compliant with ISO9000 or face
a $500.00 in-house inspection charge.”

—Corporate executive at a U.S. manufacturer of
precision aerospace gears

What are Your Company’s
Greatest Manufacturing/

Engineering Challenges for 2009?

“Accommodating volume fluctuations and adapting to
lower volume work.”
—Chief engineer at a U.S. manufacturer of pump shafts

“Aging workforce retiring, taking tribal knowledge
away—lack of engineering manpower to capture tribal
knowledge in work instructions.”

—Engineer at a U.S. manufacturer of speed reducers

“Attempt to increase the efficiency and throughput of
our engineering department.”

—Design engineer at a U.S. manufacturer of custom
equipment

What are Your Company’s
Greatest Manufacturing/

Engineering Challenges for 2009?

“Being able to stay competitive with pricing yet still
being able to finance very expensive CNC gear cutting
equipment. Also being able to find adequate skilled
labor.”

—Corporate executive at a U.S. manufacturer of
precision aerospace gears

“Being capable of meeting the scheduled delivery of new
mining shovels.”

—Manufacturing engineer at a U.S. manufacturer of
mining equipment

“Cash Flow.”
—Corporate executive at a U.S. gear manufacturing job
shop

“Competition.”
—Design engineer at a machine shop in the Philippines

“Cost competitiveness without affecting the quality.”
—Purchasing agent at an Indian manufacturer of
commercial vehicles

“Cost pressures. Technology upgradation.”
—Purchasing agent at an Indian manufacturer of

machinery

“Cutting tools/hob availability in the USA. Rolled ring

forgers with rolling mills large enough to forge ring

gears with sizes greater than 63 inches OD.”
—Purchasing agent at a U.S. gearbox assembly plant

“Defects below 100 ppm.”
—Design engineer at an Indian manufacturer of two- and
three-wheel vehicles

“Defining profitable markets with short-term business
opportunities.”

—Corporate executive at a German manufacturer of
automotive actuators

“Developing engines with less fuel consumption.”
—Design engineer at a U.S. manufacturer of diesel
engines

“Energy costs.”
—Maintenance manager at a Croatian manufacturer of
paper products

“Engineering for lower cost and fewer parts,
manufacturing and assembly in Asia. And also to start up
engineering in Asia.”

—Design engineer for a manufacturer of office
equipment in the Netherlands

continued on page 71
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What are Your Company’s Greatest

Manufacturing/Engineering Challenges for 2009?

“Engineering help.”
—Corporate executive at a U.S. precision gear
manufacturer

“Euro to dollar conversion. Asian competition.”
—Design engineer at a U.S. manufacturer of planetary
gearboxes

“Expansion costs for going after large projects.
Financing large new projects.”

—VP of engineering at a U.S. manufacturer of rotary
dryers and kilns

“Face new investments to commit with market
demands.”

—Manufacturing engineer at a British gearbox
manufacturer

“Far East competition.”
—Corporate executive at a Canadian manufacturer of
workholding

“Finding new products.”
—Corporate executive at a German gearbox
manufacturer

“Finding qualified, highly technical employees who
have experience in our technology.”

—Corporate executive at a U.S. manufacturer of PVD
coating equipment

“Finding skilled people.”
—Corporate executive at a U.S. manufacturer of mining
equipment

“Follow up new product lines.”
—Corporate executive at an Italian manufacturer of
speed reducers

“Gear tooth hard finish process implementation for
most of our products.”

—Engineer at a U.S. manufacturer of automotive
gearboxes

“Get lean, improve quality.”
—Consultant to Indian gear manufacturers

“Growing demand.”
—~Quality control worker at a Polish manufacturer of
locomotives

“Hold our gain until the economy rises again.”
—~Quality manager at a U.S. manufacturer of
automotive gearboxes

“Improvement of technologies and skills.”
—Design engineer at a French manufacturer of gas
turbines

“Improving manufacturing techniques to increase
throughput.”

—Engineering manager at a British manufacturer of
motorsport transmissions

“Increase product efficiency and incorporating
electronics.”

—Design engineer at a gearmotor manufacturer in the
Netherlands

“Insurance cost, taxes. Skilled employees. Drugs.”
—Corporate executive at a U.S. manufacturer of oilfield
gears

“Integrating additional new products into our
existing facility and making all the product lines more
productive.”

—CQuality control worker at a U.S. manufacturer of
diesel engines

“Lack of skilled labor. Engineers that are able to adapt
in a fast-paced job shop situation.”
—Sales manager at a U.S. gear manufacturer

“Lean manufacturing implementation.”
—Manufacturing engineer at a U.S. manufacturer of
aircraft

“Long new equipment lead times.”
—Sales manager at U.S. gear manufacturing job shop

“Developing low-cost, heavy rotary actuators.”
—Design engineer at a manufacturer of motion systems
in Israel

“Maintaining capital spending to meet future growth in
a very challenging business climate.”

—Design engineer at a U.S. manufacturer of
automotive chain drives

“Maintaining turnover, fighting exchange rates,
fighting rising energy costs, increasing UK turnover in
particular.”

—Sales manager at a British gear manufacturing job
shop

“Material costs and product quality.”
—Design engineer at U.S. manufacturer of water
treatment drives

www.geartechnology.com
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What are Your Company’s Greatest

Manufacturing/Engineering Challenges for 2009?

“New assembly line.”
—Engineer at an Indian engine and transmission
assembly plant

“None.”
—Production worker at an Indian manufacturer of
defense equipment

“Obtaining the money to improve the production and
replace antiquated machines with more versatile and
less ‘skilled operator’ machines.”

—Manufacturing engineer at a U.S. manufacturer of
enclosed gear drives

“0ld equipment, no maintenance person, too much
dead weight personnel-wise, management not earning
their paycheck.”

—Production worker at a U.S. gear manufacturing job
shop

“Process improvement.”
—Design engineer at a German manufacturer of
forged bevel gears

“Productivity enhancement and reduce overhead.”
—Production worker at a Pakistani manufacturer of
transmission shafts and gears

“Reduce costs and adjust to new types of products.”
—Engineer at a U.S. manufacturer of rack-and-pinion
steering

“Revamping internal systems to meet customer
demand for on-time delivery while dealing with rapid
growth on an already strained scheduling system.”
—Design engineer at a U.S. aerospace gear
manufacturer

“Rising cost of material.”
—Design engineer at a Korean speed reducer
manufacturer

“Rising energy cost.”
—Engineer at an Indian gear manufacturing job shop

“Becoming self-sufficient in design and development
facilities.”
—Engineer for an Indian automobile manufacturer

“Significant quality improvements in manufactured
goods, expanding gear grinding capability.”
—Corporate executive at a U.S. manufacturer of
replacement gearing

“Start new projects in low-cost locations.”
—Process design manager at a Belgian manufacturer
of engine timing gears

“Staying competitive in technology.”
—Sales manager at a U.S. manufacturer of powder
metal gears

“The purchase of gear hobbing machines.”
—Production worker at a Mexican manufacturer of
industrial gearboxes

“To develop qualified alternative sources with a prime
focus on cost reduction.”

—Design engineer at an Indian manufacturer of gas
turbines

“To find more abroad customers for complete
gearboxes, transmissions for agricultural tractors,
trucks and other off-road vehicles.”

—Production worker at a Turkish manufacturer of
gears and transmissions

“To keep inventory costs down and to increase
productivity.”

—Production worker at an Indian automobile
manufacturer

“To manufacture products at the most economical
price.”

—Corporate executive at an Indian gearbox
manufacturer

“Training and reduction of rework.”
—Engineer at a Canadian manufacturer of mechanical
presses

“Upgrade of machine tools and inspection
equipment.”

—Production worker at a U.S. manufacturer of custom
gears

“We don’t find any challenges.”
—Engineer at an Indian manufacturer of spiral bevel
gears
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