
Praewema Antriebstechnik
DEVELOPS PRECISE MACHINING SOLUTIONS FOR PLANETARY GEARING

The DVS gearing specialist Praewema Antriebstechnik 
continues to expand its technological expertise in order to 
keep pace with the growing significance of planetary geart-
rains for automatic and particularly electric vehicles, with 
the associated need for even higher-precision production of 
toothed gear components. The company now offers holistic 
machining solutions for µm-precise production and opti-
mization of both external and internal gearings. Here is a 
detailed look at the market and technology leader’s extensive 
expertise when it comes to the complex production of inner-
toothed ring gears for planetary geartrains.

Planetary geartrains are predestined for installation in the 
powertrains of automatic and particularly electric vehicles. 
Compared to conventional spur gear stages, the planetary 
geartrain makes it possible to divide the power flow into 
three or more strands. This permits higher transmission 
and reduction ratios to achieve greater performance density, 
while reducing weight and package aspects and improving 
running smoothness. As a result, they fulfill the existing need 
for higher torques with reduced package and weight for elec-
tric drives that stand out with higher motor speeds of up to 
17,000 rpm.

In terms of production, these factors lead to narrower geomet-
rical tolerances and thus the complex demand for even higher 
precision NVH-optimized machining of corresponding plane-
tary geartrain parts, referring particularly to the quality of neces-
sary gearings. Praewema Antriebstechnik fulfills these require-
ments with tailor-made technology, machinery and tool solu-
tions for high-precision gear manufacturing and optimization.

Based on a wealth of comprehensive expertise with Praewema 
gear honing for external gearing surfaces, the DVS gearing 
specialist has now refined this technology even further for the 
hard-fine machining of internal gearings. Supplemented by the 
use of the highly productive power skiving technology together 
with the possible integration of additional machining steps such 
as deburring, Praewema now offers an integrated package for 
high-precision soft and hard-fine machining of the simple plan-
etary set — in other words, now also for inner-toothed ring gears 
as well as outer-toothed planetary and sun gears.

While in the past inner-toothed ring gears were not expected 
to reach the same high quality standards as outer-toothed plan-
etary and sun gears, things have changed as a result of current 
powertrain developments. There were two reasons for the lower 
quality standards in the past. Tooth root bearing capacity is 
less critical than in planetary and sun gears due to more favor-
able geometrical conditions, and until recently, suitable highly 
developed machining technologies were simply not available 
due to comparatively small batch sizes of rings gears.

Up to now, manufacturers have enhanced the performance 
and NVH behavior of planetary geartrains almost exclusively 
through continuous improvements to the machining quality 
of planetary and sun gears with a sequence of both soft and 
hard-fine machining processes. These parts therefore offer 
high gearing qualities and strength values and allow for a large 

number of toothing corrections. By contrast, the inner toothing 
of ring gears typically made of tempering steel is usually just 
soft machined with no additional heat treatment as a rule after 
the gearing is finished. The result: limited correction possibili-
ties and average strength values and toothing qualities, with a 
negative impact on wear and noise behavior and thus on the 
functional efficiency of the powertrain.

Praewema has identified possibilities for optimizing the 
production of ring gears. This demanded expertise, not just 
in machining toothings but indeed in all process steps, and 
opened up scope both enhance the load rating through case 
hardening and to use precise, economically efficient hard-fine 
machining procedures after the heat treatment phase. To this 
end, the company developed and optimized corresponding 
soft and hard-fine machining methods together with a suitable 
machine concept.

Depending on the user’s quality demands for the resulting 
ring gear, Figure 1 shows possible process sequences for the 
production of ring gears listed from top to bottom in seven vari-
ants. Variants 1 and 2 show the conventional manufacturing 
process described above; the nitriding heat treatment option 
in Variant 2 improves the load rating but has a negative impact 
on toothing quality. Variants 3, 4 and 7 show process sequences 
that optimize both load rating and toothing quality. In each 
case, soft machining is followed by case hardening heat treat-
ment. This hardening method, implemented, for example, by 
mandrel hardening or low pressure carburizing followed by 
high-pressure quenching, may improve material strength but 
results in hardening distortion such as shrinking, ovality and 
ship-form (Fig. 3). Hardening then has to be followed by correc-
tive hard-fine machining for important functional parts of the 
gear wheels, particularly the running gears and bearing seats.

Figure 1  Possible process sequence for the production of ring gears.
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Figure 3 shows a typical ring gear geometry for an automatic 
car transmission where the roundness and smoothness distor-
tions were almost halved by specific process control of the 
hardening phase. Here due consideration must be given to the 
fact that a certain protuberance allowance has to be heeded 
during soft machining to prevent notches in the finished 
gearing. The quality requirements for soft machining can also 
be reduced within narrow limits due to the subsequent hard-
fine machining. The same also applies to the possibility of 
toothing corrections. Variant 5 constitutes a stand-alone special 
case: here a pre-skiving process is followed by honing as part 
of soft machining in order to improve the surface quality. This 
process sequence deliberately tolerates the hardness distortion 
resulting from subsequent nitriding.

When it comes to hard-fine machining, Praewema opts for 
highly productive power skiving, specifically their gear honing 
that has been specially refined for inner gearing applications. 
Hard skiving permits effective correction of hardening distor-
tions without the characteristic feed marks. It is therefore suit-
able for the mass production of ring gears with slightly lower 
quality standards (Variant 3) as well as a pre-machining for 
gear honing, as only very limited further material removals are 
necessary to minimize form deviations and pitch errors, thus 

achieving very high gearing qualities (Variant 4). In Variants 
6 and 7, soft machining using power skiving and heat treat-
ment with nitriding or case hardening is followed by hard-fine 
machining using inner honing of the soft machined gearing. 
The latter variant is given preference for ultra-high stressed 
parts in view of the better load rating properties.

Just like the proven honing for external gearings, Praewema’s 
refined gear honing for internal gearings fulfils the highest 
standards for surface and profile quality of toothed parts so 
that ring gears can now be machined in hitherto unequalled 
productivity and manufacturing quality. The typical gear 
honing structure has a positive impact on the excitation char-
acteristics of the gearing. Figure 2 clearly shows the minimizing 
effect on both surface structure and the parameters influencing 
noise and wear development, respectively pitch deviations. 
Powertrain manufacturers can therefore produce wear- and 
noise-reducing planetary geartrains with higher transmissible 
torques, exactly in line with the demands made for applica-
tion in the powertrains of automatic and particularly electric 
vehicles.

Economically efficient and precisely fitting original tool solu-
tions for this process are available from the DVS affiliate DVS 
tooling, whose range covers the entire scope of tools needed 
for Praewema gear honing. This includes the completely new 
development of inner-toothed VarioSpeedDresser tools and 
outer-toothed honing wheels. As with the honing of external 
gearings, the VarioSpeedDresser also permits precise dressing 
of the honing tool, or in this specific case the honing wheel, 
with a defined cutting edge and flexible definition of the tooth 
geometry. In combination with Praewema gear honing, it is 
thus possible to make geometric adjustments respectively flank 
line corrections while at the same time applying exact finishing 
to the gearing surfaces. As such, it comprises a milestone in the 
field of hard fine-machining of hardened internal gearings of 
gear components.
For more information:
DVS Technology Group
Phone: (734) 656-2080
sales.america@dvs-technology.com
www.dvs-gruppe.com

Figure 3  This hardening method, implemented, for 
example, by mandrel hardening or low pressure 
carburizing followed by high pressure quenching, 
may improve material strength but results in 
hardening distortion such as shrinking, ovality 
and shipform.

Figure 2  This chart shows the minimizing effect on both surface 
structure and the parameters influencing noise and wear 
development.
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Kadia Inc.
INTRODUCES COST-EFFECTIVE, ECO-HONING MACHINE

Manufacturing companies that produce 
highly precise bores in small to medium 
batch sizes often hesitate to invest in 
their own precision honing machine. 
The rate of utilization is simply too low. 
Such manufacturers might use a simpler 
machine that is less costly but often does 
not work precisely enough.

With a new single-spindle Eco Honing 

Machine, Kadia now seeks to meet the 
needs of exactly these and similar user 
groups. The E line, as it is called, is 
the ideal solution for entry into high-
precision honing. And in the event that 
production quantities rise — no problem, 
as the machine concept offers options 
for series production.

In view of rising quality requirements, 

every μ matters when honing is used for 
finishing of precision bores. The edge of 
what is technically possible is becoming 
the norm. High-end machining equip-
ment and highly developed technology 
are the prerequisites to even be consid-
ered as a supplier. Working produc-
tively and precisely to the last μ is 
Kadia’s specialty. The honing specialists 
from Nürtingen have positioned them-
selves for years in the area of profes-
sional users, with the focus on small to 
medium diameters.

“The new single-spindle E line is a 
cost-effective, productive honing solu-
tion for the highest precision. With this 
machine we are rounding off our spec-
trum in the smaller range,” said Kadia’s 
Executive Director Henning Klein. 
The machine is also ultra-compact and 
requires just 2.5 m² of floor space. The 
control cabinet is integrated into the 
side and all the components that require 
regular maintenance are easily acces-
sible. Potential users who also have the 
area of their production space in mind 
will be glad to learn that installation 
close to the wall is possible.

Until recently, the company has devel-
oped mostly multi-spindle machines for 
use in large series production, especially 
by automotive manufacturers and large 
suppliers. “The E line is aimed, on one 
hand, at these current customers, espe-
cially at prototype developers,” Klein 
said. “We see the second user group as 
manufacturing companies that want to 
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either produce small volumes especially 
flexibly or produce in series economi-
cally, all in the high-precision range.

Such companies then have two 
options: They either handle the honing 
themselves or they hand off the 
demanding precision work to external 
service providers. The latter lends itself 
well when the company does not view 
honing as one of its own core competen-
cies but would still like to accept orders 
from customers with highly precise 
requirements for boring quality.

Professional honing providers can 
carry out such tasks quickly and reli-
ably. The new E line is the ideal alterna-
tive, especially when honing is a central 
part of the company’s manufacturing 
competence and highly economical and 
precise work is important. In this case, 
the special entry-level features and the 
quality of output are not mutually exclu-
sive, since the same components that 
Kadia uses in other types of machines 
ensure that the end quality is correct 
down to the μ: a highly dynamic lean 
high-speed honing spindle and intuitive 
high-performance control.
For more information:
Kadia Inc.
Phone: (734) 277-4060
www.kadia.com

1605 Industrial Drive
Auburn, CA 95603
Phone: (530) 885-1939
Fax: (530) 885-8157
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Forest City Gear
EXPANDS SMALL DIAMETER ID/OD GRINDING 
CAPABILITY

Forest City Gear has expanded its 
capabilities for the hard finishing of 
smaller diameter gears with particu-
larly tight ID and length tolerances 
with the addition of a Usach 100-T4 
ID/OD Grinder with 4-station turret.

While the new Usach can accommo-
date parts with diameters as large as 
450 mm (17.71"), its ability to deliver 

exceptional grinding performance for 
gears with smaller diameters made 
from difficult-to-machine hard mate-
rials made it ideal for the types of proj-
ects Forest City Gear specializes in, 
according to Forest City Gear Director 
of Operations Jared Lyford. “Where 
in the past we might have outsourced 
this work, we’re now able to take on 
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even the most challenging ID grinding configura-
tions in-house and maintain tighter control of the 
process,” says Lyford. “It’s an amazingly versatile, 
highly productive machine.”

The Usach features a 4-station turret to speed 
changeover between three ID grinding spindles, 
an OD grinding spindle and a probe unit for 
in-process inspection of axial length, roundness, 
feature size and other critical part characteristics. 
An on-board rotary diamond dresser enables Forest 
City Gear to use dressable CBN grinding wheels for 
profile grinding of radius angles and other special 
features.

For more information:
Forest City Gear
Phone: (815) 623-2168
www.forestcitygear.com
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VBN 
Components
LAUNCHES VIBENITE 290 
WEAR RESISTANT STEEL

VBN Components is launching the 
world’s hardest near-net-shape steel; 
Vibenite 290. The hardness of the alloy, 
plus its high carbide content, make it a 
realistic alternative to cemented carbides 
for numerous applications that demand 
high resistance to both wear and heat. 
The additive technology of Vibenite 290 
enables complex and smart shapes.

“We interact daily with customers 
who have very specific requirements 
regarding materials  performance 
concerning wear and heat resistance. To 
meet their needs, we have developed 
a material with excellent qualities, and 
which can be ordered in near-net-shape,” 
says Martin Nilsson, CEO of VBN 
Components.

A replacement for cemented 
carbides
Vibenite 290 alloy is highly wear and 
heat-resistant and contains a high 
proportion of carbides; around 25 
volume percent in fully-hardened condi-
tion. This high carbide content makes 
the material a strong candidate for 
replacing cemented carbides in many 
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situations, especially for larger details 
with complex designs. Furthermore, the 
alloy’s unique properties make it suitable 
for any type of application where erosion 
and abrasion are present, especially 
when adapted to metal cutting tools, for 
example.

Typical  users come up against 
numerous obstacles to finding the ideal 
material for their tools and components. 
They traditionally face the need to first 
forge and roll metal bars that, following 
heavy logistics, are finally drilled, milled 
and turned. With additive technology, 
VBN makes this whole process obsolete. 
The result is higher efficiency for the 
user and, thanks to the material’s greater 
wear resistance, substantially increased 
product efficiency and life-span.
For more information:
VBN Components AB
Phone: +46 (0) 18-24 07 60
www.vbncomponents.com
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Nachi America Inc. Introduces...

Liebherr Automation Systems
OFFERS FLEXIBLE PRODUCTION WITH PHS ALLROUND PALLET HANDLING SYSTEM

Liebherr Automation Systems intro-
duced its new PHS Allround pallet 
handling system, designed to enable a 
broad range of shops to engage in flex-
ible production in combination with 
4- and 5-axis machining centers, at 
EMO 2017. The new modular concept, 
available in three capacities, can handle 
loads up to three tons, is extremely 
f lexible and can be individual ly 
configured and expanded. This corre-
sponds to pallet sizes of 500 × 500 mm 
to 1000 × 1000 mm. Users can intro-
duce flexible production systems with 
manageable investment and expand 

them when necessary.
The customer is able to combine 

preconfigured modules as needed 
to match production handling needs: 
the storage locations can be arranged 
in a circular pattern, with one or more 
machines, or in a line.
For more information:
Liebherr USA, Co.
Phone: (734) 429-7225
www.liebherr.com
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