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By Dennis Richmond



T he last two decades have

brought about an evolution

in automotive gear manufac-

turing. It was apparent 10 years

ago that automatic transmission

manufacturers were headed in a

direction that would require post

heat treated gears be hard fin-

ished, not only as a broad require-

ment to improve accuracy and reli-

ability, but to also attain noise

reductions, allow gears to carry

more load, and have extended life

in an effort to meet the demands

of a discriminating buyer. By mak-

ing higher quality gears that go into

automatic transmissions the man-

ufacturer is able to transmit addi-

tional horsepower and torque to

the drive wheels through the same

sized or smaller gearbox allowing

greater fuel efficiency. As cars

became more aerodynamic, greater

attention was paid to transmission

noise, and that in turn precipitated

the need for higher quality gears.

The need for far greater produc-

tivity and quiet gears led to the

development of the RZ150.

Concept and design: The RZ150

is the only two-spindle gear manu-

facturing machine of its type on the

market today. The three-position

turret assembly provides for the

shortest possible time between

loading (approximately four sec-

onds) as well as the facilitation of

the wheel dressing operation.

Not only is loading and unloading

done off-line, the workpieces are

pre-synchronized to the thread in
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Concept and design collide in the RZ150,
resulting in a high-perfoarmance gear
grinder unlike any other currently available
on the market.



bore-type parts with a tailstock due to the inherent stiffness of the

workspindle design. Some of the machine’s specifications include:

• OD of 20 to 150 mm.

• Maximum face width of the gear 50 mm 

• Maximum length for shaft-type gears is approx. 350 mm 

• Pitch rating of module 1 to 3 mm  

• Helix angle plus or minus 40 degrees 

• Diameter of grinding wheel is 275-206 mm 

• Maximum wheel width is 125 mm 

The grinding principle—as is the case with all Reishauer

machines—employs the continuous generation method and can be

best described as “worm in worm gear design.” That is to say, a vitrified

grinding worm with a rack profile, in essence, moving tangentially to

the wheel to minimize idle time during the

grinding portion of the cycle. In keeping with

the “need for speed” the RZ150 utilizes the

continuous generation method of grinding (sim-

ilar to hobbing) and employs a threaded multi-

start grinding wheel.

The machine is comprised of 12 numerically

controlled axes with high precision measuring

systems for accurate and continuous path con-

trol. Of those 12 axes, five are in synchronous

motion during the grinding process. Four 

axes are in synchronous motion in order to

effect the precise shaping on the wheel during

the dressing operation. Most NC-axes are

equipped with absolute encoders, which result

in fewer referencing movements at machine

start up and provides the basis for the unique

Siemens security system. The machine is com-

pletely enclosed providing a pleasant shop

environment for operators and plant staff.

The RZ150 bed is a robustly fabricated steel

construction that was designed for very high

stiffness to withstand the high stresses encoun-

tered during the grinding and dressing process.

Both the control panel/pendant and

hydraulic/lubrication components are integrated

into the basic machine structure (Figure 2) tak-

ing up a mere 54 square feet of floor space. The

machine requires only a small amount of valu-

able shop real-estate, the smallest foot print of

a machine of this type despite its spectacular

performance, which some have described as

“shock and awe.”

The complete grinding system layout is com-

prised of a material handling system, coolant/fil-

tration equipment, and the machine itself. The

typical space needed for the complete system is

approximately 15x20 feet. The control panel is

even hinged on the back of the machine so that

it can be swung out away from the machine for

service—a feature that maintenance techni-

cians dream about! 

The RZ150 is equally adept at grinding

shafts as it is bore-type parts. Shafts are usu-

ally supported with the optional tailstock(s),

and there is normally no need to support 
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the workpiece while generation of the involute profile occurs. The

wheel is shifted tangentially as the workpiece is fed past it to

expose a sharp section of the wheel in the cutting zone and to

evenly distribute wear over the face width or usable portion of the

wheel as well. Because a sharp portion of the wheel is present at

all times, most gears are able to be ground in as few

as two passes; one roughing and one finishing pass

(Figure 3). When the usable width of the grinding wheel

is exhausted, the diamond roll is rotated into position

to refurbish the wheel by removing approximately .2

mm from OD and flanks of the wheel. Size of the gear

and resulting center distance between tool and gear is

automatically compensated for through the control of

the machine, so no manual intervention is necessary.

Due to the high grinding spindle RPM, a balancing

system is critically necessary to guarantee a smooth

and quiet grinding process. On the RZ150, an inte-

grated type automatic balancer is used which contains

two balancing weights that are moved by electric

motors via two small gearboxes. The transmission of

both energy and control signals to and from the bal-

ancer is accomplished by a contact-free transmitter.

The balancing unit also contains a sensor to detect

small vibrations. This, together with an electronic mod-

ule, acts as a touch control system, which enables

easier set-up of the dressing tool as well as supervi-

sion for both the grinding and the dressing process.

The wheel dressing unit for profiling the grinding worm is

a very important device. It must dress a very precise grind-

ing wheel form responsible for generating the gear profile.

Alignment of the dressing tools to the thread on the grind-

ing wheel is facilitated by the use of acoustic sensing

devices and is completely automatic, no operator involve-

ment is required. This automatic alignment assures fast

and accurate positioning, eliminates the possibility of

damage to the tool and extends the diamond tool’s usable

life. Profiled diamond-discs or composite rolls mounted on

a super-precision, high-speed spindle are used to dress the

grinding worm profile. Different types of dressing tools can

be selected that best fit the desired profile according to the

customer’s specific requirements. This method is very fast

but not universal in its application. However, it is well suit-

ed for high volume production. 

The automatic stock-dividing sensor is located outside the

working area and takes place on the workpiece spindle in the

loading position. The measuring process determines the tooth

width and the tooth gap of all teeth of the gear to be ground

and calculates the corresponding angular position for best fit

of workpiece in relationship to the grinding worm thread so that

a precise mesh is guaranteed for the subsequent grinding

operation (Figure 4). The same stock dividing system is also
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used for crash prevention. The system measures

not only the tooth width and gap, but also counts

the number of teeth and determines whether the

tooth width is within a preset range. As a result,

the machine knows that the correct workpiece has

been loaded and that pre-machining is within

acceptable limits. If a deviation is detected, the

machine rejects the part.

The RZ150 is equipped with the modern

Siemens 840 D CNC control. It is a multi-

processor control with outstanding perform-

ance and reliability, and probably one of the

most powerful control systems you can buy

today. A special control feature is the electron-

ic gear box, or EGB, developed by Reishauer,

which synchronizes the two independent work-

spindle axes to the corresponding master axis.

In fact there are two EGBs, which are combined

in one module. This EGB-module runs on its

own computer system with special software

and two super fast servo-controllers. The EGB-

module is embedded into the Siemens control

system. The NC includes the well-known S7

PLC for all logic controls. It is programmed in

the state of the art PLC-programming language from Siemens, called

“Step 7.” The 840 D also includes the Safety Integrated System, or

“SI” for short. This is a true two-channel safety system which con-

tinuously monitors all NC-axes to prevent any “potentially danger-

ous” movement in case of hardware or software failure. Another

standard feature the Siemens 840 D offers is a highly sophisticated

diagnostic system for checking of all components of the NC-axes as

well as checking of inputs and outputs of the PLC and all the other

control components.

Of course, this CNC-system makes it possible to create a user friend-

ly MMI (man machine interface). The actual input screens allow entering

of all necessary data as indicated on the blueprint of the gear. All

parameters are purposely arranged to accomplish a clear overview

(Figure 5). A wide range of modification possibilities is covered by an eas-

ily understood data input screen. Separate screens are available for the

tooth-modifications and tooth-corrections. Small deviations to the gear

flank form, usually caused by the applied grinding parameters during pro-

duction, can be corrected via program input without changing the origi-

nal gear modification data. When the data has been entered, a graphic

representation appears on the screen which allows the operator to visu-

ally check whether the input data is correct. This feature allows us to

estimate the whole topology of the gear flank which is to be ground with

the entered modification data.

Automation and material handling equipment for the RZ150 can be con-

figured in a wide array of in-plant handling equipment. One such system

uses wire baskets to store the workpieces. The wire baskets with ground

gears are stacked up and interchanged automatically with baskets of gear

blanks, a robot arm is equipped with a double gripper and brings the work-

pieces from the wire basket to the workpiece spindle in two stages. Yet

another system

was equipped with

a double gripper

loader and a con-

veyor for the work-

pieces. This is a

universal system

whichallows short

set-up and change

over-time.
For a new

workpiece, only
the gripper-fin-
gers and the workpiece pallet-inserts have to be changed. The gears
are loaded and unloaded manually from the conveyor pallets or by a
robot system. As options we offer auxiliary devices such as cen-
trifuges to remove adherent oil, measuring stations that inspect spe-
cific blank dimensions to avoid clamping problems, or a station to
reject parts for statistical quality control.
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Reishauer is one of a small handful of machine tool
builders serving the manufacturers of high precision, hard-
ened gears in the global marketplace. We urge all of those
pursuing this type of technology to carefully evaluate the
process, the machine, and the company behind it before mak-
ing a purchasing decision.
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There are many things to consider when placing an order with a gear

manufacturer, such as trust, confidence and level of integrity. Spending

money correctly is also a primary concern, but so is getting a reliable

product, on-time that fits YOUR particular gear needs.

Being late due to lost time on the production line or receiving a poor quality

product will NEVER happen with Carnes-Miller Gear, guaranteed! For over

30 years, we have maintained a strict quality control process. We make it

easy for our customers to buy from us.We want each of our new or existing

customers to have a positive, risk and worry-free experience.

Give us the chance to earn your business by letting us quote on your next

order. At Carnes-Miller Gear, we assure you that we will handle your

account and your projects, with professionalism and accuracy.

Let us be a part of your solution. Call us to discuss your gear needs.
Call us at: 1-800-273-6814

362 Browns Hill Road • P.O. Box 268 • Locust, NC 28097

Carnes-Miller Gear... The Gear People® www.cmgear.com

AUTOMATIC HIGH SPEED
Induction Hardening Machine

• Capable of 1200 Parts Per Hour
• Produces uniform hardened case
• Select Single Frequency, Variable Frequency or Simultaneous Dual Frequency output
• Independent power control at each station
• Programmed for selecting four different types of quench processes
• Capable of processing two different parts sizes during the same production cycle

This machine is a complete hardening and tempering system utilizing a dual heat
station and dial table with a lift mechanism for high speed, precision heat treating.
Equipment features include auto load matching, high efficient output transformers,
quick-change inductor mounting, and integral water cooling & quench recirculating
system. Quenching can be achieved by mass (no quench medium) air, gas or by
polymer liquid quench. The machine is programmed to select individual heat and
quench processing parameters at each heat station for a specific part design.

For more information about this high speed machine
and other induction heating equipment please contact
Electroheat Technologies at:

Tel: 248-435-0300 • Fax: 248-435-0683
Email: mail@electroheat-technologies.com
Website: www.electroheat-technologies.com5060 Delemere Avenue • Royal Oak, Michigan 48073


