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Two-stage Helical Bevel Gearing

Offers Alternative to Three-Stage Helical Bevel

Gearboxes and Worm Gearing

Randy Summervill, Siemens Industry, Inc.

Gearing is an essential com-
ponent in conveyors. The mate-
rial handling industry appears divided
between those who favor high-end
three-stage helical bevel gearboxes
and those who rely on less expensive
worm gearing. But there’s an often
over-looked alternative, the two-stage
helical bevel gearbox.

Two-stage helical bevel gearing of-
fers significant benefits to both OEMs
and end-users by lowering costs at
both initial purchase and over the
lifetime of equipment. With one less
stage, and thus fewer components,
compact two-stage helical bevel gear-
boxes are smaller, lighter and less ex-
pensive than three-stage helical bevel
gearboxes with equal or greater output
torque and speed.

An even lesser known fact is that
two-stage helical gearmotors are of-
ten no more expensive than helical
worm gearmotors. In addition to hav-
ing alonger life, they also consume less
energy in operation than either worm
gears or three-stage helical bevel gear-
boxes. For any application beyond
intermittent duty, this translates into
substantial savings over the long term.

Energy efficient gains
Whether you're using helical, bevel or
hypoid gearing, each gearing stage ex-
periences approximately a two percent
energy loss due to friction in the gears,
bearings and lubricant. With one less
stage, two-stage helical bevel gears de-
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liver an automatic two percent gain in
energy efficiency over three-stage units.

A cost analysis of 200 gear units in a
typical industrial setting over five years
shows that using helical bevel gearing
instead of helical worm gearing would
save over $52,000, with a return on in-
vestment of less than one year.

Of course, these efficiency levels as-
sume that equipment will be properly
maintained over its lifetime. Failure to
maintain bearings and oil quality can
increase friction and thereby decrease
energy efficiency even in the best gear-
ing designs.

Designed for productivity
Although product ranges can vary by
supplier, Siemens SIMOGEAR two-
stage helical bevel gearboxes can han-
dle input power of 10 hp. That makes
them suitable for the majority of con-
veyor systems.

Since the motor pinion of a SIMO-
GEAR motor is in the form of a plug-in

2-stage vs. 3 stage helical bevel gear motors.

Helical bevel gear motors | Helical bevel gear motors
2-stage (B Series) 3-stage (K Series)
Efficiency Up to 96% Up to 94%
Output torque (Ib-in) 44210 3,982 1,947 to 14,160
Ratio 3.47 10 59.28 5.17 to 244.25
Motor power (HP) 1/31t0 10 1/3 10 20

24 Power Transmission Engineering FEBRUARY 2016

»
= SIMOGEAR offers a wider range of
ratios than traditional gearbox designs.

and baggage handling

segments have mostly
shifted to three-stage helical
bevel gearing, much of the
parcel handling, distribution
warehousing and bottling
industries often still use energy-

I hogging worm gearing. I

or shank pinion, a wider range of ratios
is possible than with traditional de-
signs. SIMOGEAR units have ratios as
low as nearly 3:1, allowing engineers
the cost advantage of using standard
four-pole motors, even in high-speed
applications.

I While the automotive I

Benefits for OEMs
Engineered to provide greater torque
densityin a smaller package, the SIMO-
GEAR B series two-stage helical bevel
unit means fewer parts and smaller,
lighter-weight aluminum housings.
This makes them easier to hold and
work with when assembling machines,
translating into faster machine builds
and less worker fatigue. The compact
footprint not only contributes to their
affordability, it makes them easier to
incorporate into modern, streamlined
machine designs.
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As the pinion gear moves outward;
= More compact height (along y-axis)
= More efficient (rolling friction)

Spiroid gear

2-stage vs. 3 stage helical
bevel gear motors.
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Worm gear
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As the pinion gear moves inward;
= \ore compact length (along x-axis)
= | ess efficient (sliding friction)
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Just as important is their initial af-
fordability, which is often at or near
the same price point as the inefficient
worm or spiroid gearing long favored
by cost-conscious OEMs. The sig-
nificant energy efficiency gains when
moving from worm to helical bevel
gearing also mean you may be able to
use a smaller motor in the same appli-
cation. Given the high cost of motors,
this provides another benefit to OEMs.
« Efficiency
o Output torque (Ib-in)

o Ratio
e Motor power (hp)

is that two-stage helical

gearmotors are often no
more expensive than helical
worm gearmotors. In addition
to having a longer life, they
also consume less energy in
operation than either worm
gears or three-stage helical

I a n even lesser known fact I

The ability to achieve the same per-
formance with lower energy costs is
a particularly important advantage
for OEMs involved in export markets
where electricity costs are higher than
in the United States. Even in this coun-
try, consuming less energy in a process
can help end-user customers avoid
high utility demand charges.

The key to energy efficiency
The material handling industry relies
on shaft-mounted right angle gear mo-
tors to deliver the torque and power
needed to move conveyors. While the
automotive and baggage handling seg-
ments have mostly shifted to three-
stage helical bevel gearing, much of
the parcel handling, distribution ware-
housing and bottling industries often
still use energy-hogging worm gearing.

Since the actual efficiency of any
drive train can be no higher than its
least energy-efficient part, it is defeat-
ing the purpose to use any component
that doesn’t match the efficiency of
its most efficient part. Selecting vari-
able frequency drives, motors, gearing,

couplings, controls and other drive
train components with similar energy
efficiency ratings assures that the end
goal of reducing energy consumption
and operating costs can be met.

One of the most common examples
of this kind of mismatch is combining
worm gears with Premium efficiency
motors. In this case, the extra money
spent for the efficient motor has been
mostly wasted and operating cost re-
ductions will not be as high as they
could have been if the entire drive train
had been evaluated.

Why worm gears may not be
your best choice
It's important to understand that the
energy efficiency of worm gears de-
creases as the ratio increases. Worm
gear units with efficiencies of less than
70 percent are not uncommon. This
means that up to 30 percent of the en-
ergy consumed by a process is wasted.

Compare that to two-stage helical
bevel units, like the Siemens SIMO-
GEAR B-series, which have an infinite
gear life and operate at efficiencies of
up to 96 percent. That means 96 per-
cent of the energy used to produce
speed and torque is actually used for
that purpose.

Worm gears also require the use of
larger motors to compensate for en-
ergy losses due to the friction inherent
in their design. It's a case of throwing
good money after bad. You're not only
wasting money on energy, you're wast-
ing it on an over-sized motor.

Worm gears wear over time due to
their sliding friction design (compared
to the rolling friction of helical bevel
gears). Worm gears combine a steel
gear with a bronze gear, a softer metal
that wears more quickly than its coun-
terpart.

I bevel gearboxes. I

Comparison of two- and three-stage helical bevel gears vs. worm

gears in conveyor application.

Helical Worm Helical Bevel
Initial cost for end user $890 $930
Gearbox efficiency 80% 96%
Required output power 1.4 HP 1.4 HP
Required motor power 2HP 1.5 HP
Energy cost per year $366/year $305/year

WWW.F’CIWERTRANSMISSIDN.CCIM]i

E 6 Power Transmission Engineering FEBRUARY 2016



L—-[FEATURE

SIMOGEAR B series two-stage helical bevel unit means

fewer parts and smaller, lighter-weight aluminum housings.

This sliding friction generates exces-
sive heat, which must be removed from
the environment using fans or air-
conditioning to protect workers and
other equipment. It also means that
the bronze gears—or the entire gear
unit— must be periodically replaced.

The combination of bronze particu-
lates from worn worm gears and the
heat generated by friction also means
that lubricants must be changed regu-
larly to prevent bearing damage and
to keep gear wear to a minimum. And
since critical maintenance is often
skipped, these units typically have an
even shorter life than expected.

All told, the economic disadvantag-
es of worm gears in non-intermittent
duty applications far outweigh any ini-
tial savings on the purchase price for
both OEMs and their customers.
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Improving margins
The two-stage helical bevel gearbox is
a major advance in gearing technology
thatis poised to deliver significant ben-
efits to the material handling industry
by reducing the energy and mainte-
nance costs of conveyor systems. With
its proven economic benefits, this in-
novative design is gaining traction with
both OEMs and end-users.
o Initial cost for end user
o Gearbox efficiency
¢ Required output power
¢ Required motor power
o Energy cost per year

Material handling equipment that
incorporates an energy-efficient drive
train utilizing the most efficient me-
chanical and electric components can
ensure a more reliable, cost-effective
and productive operation. It's a win-
win scenario for both OEMs and end-
users. PTE

For more information:
Siemens Corporation

Phone: (800) 743-6367
www.usd.siemens.com/simogear
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