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When you
have to consider universal
joints, the

MAXXUS®

From KOP-FLEX® Brand
Couplings is your
clear choice
MAXXUS® is a technically
advanced universal driveshaft
designed for the toughest
applications in the metals
industry. Universal driveshafts in
general offer many advantages
over gear spindles. Universal
driveshafts reduce chatter,
handle more misalignment, and
extend your lubrication schedule.
But MAXXUS® is unique.  Its
block design allows the joints to
carry more torque for a given
swing diameter than competing
yoke type universal joints. So
MAXXUS® gives you the most
torque capacity for a given space.
Chances are, some of your
applications require high torque
capacity, but due to minimum roll
diameter requirements, fall short
of your design goals. What’s
more, MAXXUS® is easier to
assemble and maintain than
competing products. Call us
today and we’ll prove it to you.

How does MAXXUS® carry more
torque for a given swing diameter?

One piece forged center cross.
High grade material.
Carburized rolling surfaces on
the cross and bearing cup. The
bearings ride directly on the
specially treated cross
surface. Since the cross needs
no sleeves, its diameter is
bigger.
No inner and outer bearing
race.
Precision quality bearings with
crowned rollers designed
specifically for U-joints.
Optimum balanced design
based on long experience.
No castings used.
Block design is torsionally
stiffer than competing yoke
type design. Carries greater
shock loads.

This adds up to a compact design
that maximizes the size of the center
cross. So we’ve maximized the
torque carrying capacity for a given
swing diameter (outside diameter).
For example, our 47 in. (1200 mm)
diameter MAXXUS® driveshaft
gives you a maximum torque
capacity of 149 million lb. in. (16.8
million N.m.). We offer custom sizes
and 37 standard sizes of MAXXUS®

universal driveshafts. One is right for
you.

MAXXUS beats the competition in every size
(BASED ON RATED TORQUE CAPACITY LISTED IN RESPECTIVE CATALOGS)

How does MAXXUS® make
assembly and maintenance easier?

Easy lubrication. The lube
fittings are recessed on the
outside of the block joint (bearing
cup). Easily accessible.
Fewer parts than competing
yoke designs. Fewer parts to
assemble and fewer failure
points.
Multi-lip seals.

Plus MAXXUS® has all advantages
of other universal joints

Less maintenance. Universal
joints lose less grease than
gear spindles. Depending on
the application, universal joints
need lubrication every one to
six months.
Larger misalignment capability.
This can be especially
important for bar mills.
Practically no backlash.
Because of the gear mesh,
gear spindles have backlash.
And backlash is a major culprit
in inducing chatter or ripples
on finish stands. Using a
universal driveshaft can
reduce chatter and improve
the quality of your bars and
strips.
Fewer components than gear
spindles, thereby reducing
inventory and storage costs.
Universal driveshafts are as
easy to install as gear spindles
— sometimes easier.
Universal driveshafts consume
less power.
Less grease leakage means
less mill floor contamination.
Better for the environment.

Compact “block” type Cross and
Bearing assembly designed to
maximize torque carrying capacity



291

• Rolling Mills
• Cold Reduction Mills
• Plate Mills
• Pipe Mills
• Structural Mills
• Temper Mills

FOR STEEL, ALUMINUM, COPPER AND
BRASS MILLS —

A universal
driveshaft that
gives you
higher torque
capacity and easier
maintenance.
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Visit www.kopflex.com

For More
Information
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Combining the strengths of
KOP-FLEX® Brand
Couplings and KOYO*
KOP-FLEX teamed up with KOYO
SEIKO* Co. to bring you MAXXUS.
KOP-FLEX combined KOYO’S* proven
block type universal joint with a complete
driveshaft to create one economical
package. KOP-FLEX has an exclusive
licensing agreement to design,
manufacture, assemble, and sell the
universal driveshaft in North America.
KOP-FLEX also provides expert guidance
for your application, technical support,
and repair and maintenance service
directly from our plant in Baltimore, USA,
and Toronto, Canada.

KOP-FLEX has been a leader for over
80 years—ISO 9000 certified
KOP-FLEX, Inc., formerly a division of
KOPPERS* Company, has been a
leading manufacturer of coupling and
spindles for over 80 years. Our 260,000
square foot plant near Baltimore is
among the largest of its kind, and we
have another plant in Toronto, Canada.
KOP-FLEX earned ISO 9000
accreditation in October 1992, making
us the first North American power
transmission coupling maker to do so.
ISO 9000 is the most comprehensive
worldwide quality standard. Certification
proves  our design, production, service,
inspection, and testing are all world
class.

The experience of KOYO*
KOYO SEIKO* Co. is the premier
universal driveshaft manufacturer
in Japan, with about 70% of the
Japanese universal driveshaft
market.  KOYO* developed the
universal driveshaft for industrial
applications in 1968. Many major
mills and mill builders around the
world use KOYO* universal
driveshafts, including NKK*,
NIPPON* STEEL, KAWASAKI*
STEEL, KOBE* STEEL, TOKYO*
STEEL, HITACHI*, POHANG*
IRON & STEEL (KOREA), USS
POSCO*, CHAPARRAL*
STEEL, NUCOR-YAMATO*,
DOFASCO*, ATLAS* STEEL,
LASCO* STEEL, and others.

Selecting a universal driveshaft
Applications
There is a MAXXUS driveshaft for each of the following metal industry applications
(steel, aluminum, copper and brass):

Rolling mills-Hot strip, bar, and Levelers Straighteners
rod mills Payoff reels Structural mills
• Finishing stands Picklers Temper mills
• Roughing stands Pinch rolls Tension reels
• Vertical edgers Pipe mills Tube mills
• Coilers Plate mills Wire mills
• Crop shears Runout tables
Cold reduction mills Scale breakers
Continuous casters Slitters

KOP-FLEX offers two series of MAXXUS®

universal driveshafts. The D and U series
are for both reversing and non-reversing
applications. The accompanying tables
show the torque capacity, allowable
operating angle, and dimensional data for
both series. One is right for your
application.

Shaft variety
Both the D and U series are available in
a variety of configurations, depending on
the driving method, telescoping stroke,
shaft diameter, and shaft length.
KOP-FLEX will design the most
appropriate universal driveshaft for your
mill and its operating conditions. See
page 295 for available options.

MAXXUS Complete Assembly

MAXXUS® Universal Joints

Application Experience

*KOYO SEIKO is a trademark of Koyo Seiko Co., Ltd.
*NKK is a registered trademark of Nippon Kokan Kabushiki Kaisha, Ta Nkk Corporation.
*NIPPON STEEL is a trademark of Nippon Steel Corporation.
*KAWASAKI STEEL is a trademark of Kawasaki Steel Corporation.
*KOBE STEEL is a trademark of Kobe Steel, Ltd.
*TOKYO STEEL is a trademark of Tokyo Steel Mfg. Co.
*HITACHI is a trademark of Kabushiki Kaisha Hitachi Seisakusho, DBA Hitachi, Ltd.
*POHANG IRON & STEEL is a trademark of Pohang Iron & Steel Co., Ltd.
*USS POSCO is a trademark of USS-Posco Industries.
*CHAPARRAL STEEL is a trademark of Chaparral Steel Company.
*NUCOR-YAM is a trademark of Nucor Corporation.
*DOFASCO is a trademark of Dofasco Inc.
*ATLAS STEEL is a trademark of Atlas Steel Products Co.
*LASCO STEEL is a trademark of Lake Ontario Steel Company.
These trade names, trademarks and/or registered trademarks of others are used herein for product comparison purposes only,
are the property of their respective owners and are not owned or controlled by Emerson Power Transmission Corporation (EPT).
EPT does not represent or warrant the accuracy of this document.

Visit www.kopflex.com

For More
Information
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Note 1 — use SFe for selection based on Endurance.  Note 2 — use SFy for selection based on Yield.

Note 3 — These selection factors are only to be used as general guide.  Lower or Higher values may be
acceptable based on experience.  Confirm final selection with engineering.

Note 1 — For speeds
greater than
1500 rpm, consult
KOP-FLEX.

Note 1 — For angles
greater than
10 degrees,
consult
KOP-FLEX.

Suggested Selection Factor (SF) Speed Factor (KS)
Angle Factor
(KA)

The following series of calculations will help
you choose the right universal driveshaft, but
it is a preliminary guide. Some important
factors cannot be easily quantified. For
example, you should consider the type of
machine, peripheral equipment, and operating
conditions. Take advantage of our expertise
throughout the selection process. Confirm the
final selection with our engineers.
1. Calculate application (operating) torque

HP x 63,000
Speed (rpm)

2. Determine peak torque of the
application (Tp)

3. Determine the suggested selection
factor (SF) required from the table
below.

4. Compare your application’s torque
with the driveshaft torque capacities
shown in charts on page 294.

TDR = Reversing Endurance torque limit

(lb.-in.)

TDO = Non-Reversing Endurance
torque

limit (lb.-in.)

TS = Yield torque limit (lb.-in.)

In order for a universal driveshaft to
be suitable for your application:

ENDURANCE LIMIT CHECK
Ta x SFe>Tdr (Reversing endurance
torque limit) or >Tdo (Non-Reversing
endurance limit torque limit), depending
on whether application is reversing or
non-reversing.

Ta=

YIELD LIMIT CHECK
If Tp (Torque Amplification Torque) is

known:

Tp x 1.25 > Ts (Yield torque limit)

If Tp is not known, check select to assure:

Ta x SFy > Ts (Yield torque limit)

5. Also consider:
Diameter limitations
Length limitations
Angular (misalignment) requirements
Length compensation feature
(slide) requirements

6. Bearing expected life calculation
(B10 or Le-Hours)

Determine angle factor (KA) from
the chart below
Determine speed factor (KS) from
the chart below
Select bearing life factor (KB)
from the charts on page 294.

Calculate bearing life hours (B10) as follows:

B10(hours) = 9000 x

Note: Ta (application torque) is in lb.in.
Note: The calculated bearing life hours

(B10) should be at least 5,000 hours.

Since most mill applications will run at
various torques and speeds, the normal
expected B10 life should be based on the
expected duty cycle.

+ ++

Let’s assume an example application 1609
HP @ 680-1360 RPM operating angle is 3
degrees of misalignment.
#260D MAXXUS Driveshaft.

Torque Speed Expect Cal B10
 lb-in.  RPM Time %  Hours

149,147   680  50%  9,578
  99,431  1020  25% 20,949
  74,573  1360  25% 36,502

Expected B-10 Life

Le = 1
N1

+
N2

+
N3

L1 L2 L3

If the duty cycle is not known, the normal
expected B10 life will be calculated assuming
the following duty cycle.

Torque Speed Expect
lb-in. RPM Time %

Maximum Minimum 33.3%
Average Average 33.3%
Minimum Maximum 33.3%

Lets assume the example application above
(#260D MAXXUS) 1609 HP @ 680-1360
RPM operating angle is 3 degrees of
misalignment.

Torque Speed Expect Cal B10
 lb-in.  RPM Time %  Hours

149,147   680  33.3%  9,578
  99,431  1020  33.3% 20,949
  74,573  1360  33.3% 36,502

Note: The calculated expected bearing life
hours (B10) should be at least 5000
hours

MAXXUS® Universal Joints

Selection Procedure

[ ]KB x KA x KS
2.907

          Ta

Le = 1
N1  N2    N3    ..........etc.

L1  L2  L3
N1 = Fraction of time at operating condition 1
L1 = Life expectancy at operating condition 1

KOP-FLEX uses specialized
computer programs that will select
a universal joint custom-designed

to suit your application.

DEEPSNOITATOR )eergeD(ELGNA

1etoN)MPR( SK 1etoN AK

001 71.2 3 00.1
002 27.1 4 19.0
003 05.1 5 48.0
004 63.1 6 97.0
005 62.1 7 57.0
006 91.1 8 17.0
007 31.1 9 96.0
008 80.1 01 66.0
009 40.1
0001 00.1
0011 79.0
0021 49.0
0031 29.0
0041 98.0
0051 78.0

NOITACILPPA
srotcaFnoitceleSdetsegguS

FS e FS y

,slloRhcniP,sreleveL,srelioC:tnempiuqElliMyrailixuA 5.1 5.2
seniLelkciP,seniLgninniT
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.sdnatSgnihguoR:slliMnoitceS&raBmuideM

.sdnatSgnihsiniF:slliMnoitceS&raBegraL
.sdnatSgnihsiniFgnisreveR-noN:slliMpirtStoH 0.2 0.4

.gnisreveR:slliMdloC
.sdnatSgnihguoRgnisreveR-noN:slliMnoitceS&raBegraL

.sdantSgnihguoRgnisreveR-noN:slliMpirtStoH 5.2 0.5
.gnisreveR-noN,sregdE

.sdnatSgnihguoRgnisreveR:slliMpirtStoH 0.3 0.6
.sdnatSgnihguoRgnisreveR:slliMnoitceS&raBegraL

.slliMlekcetS.gnisreveR,sregdE
.slliMgnimoolBdnaetalP,balSgnisreveR 0.4 0.8
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MAXXUS® Universal Joints

D & U Series Data

Block Type Driveshafts — U Series

Note 1 - Increased misalignment capacity is available - consult KOP-FLEX.
Note 2 - For shorter shaft separation without telescoping feature - consult KOP-FLEX.

Block Type Driveshafts — D Series

Note 1 - Increased misalignment capacity is available - consult KOP-FLEX.
Note 2 - For shorter shaft separation without telescoping feature - consult KOP-FLEX.
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MAXXUS Telescoping Type Universal Driveshafts
Our D and U series driveshafts employ standardized cross bearings and are available in many types according to the driving method,
telescoping stroke, shaft diameter, and shaft length. We design the most appropriate shafts according to the type of rolling mill and
their operating conditions.

Standard telescoping
Most common telescoping type employed
by cold mills, billet mills, bar mills, wire
mills, and feed rollers.

Short telescoping
This shaft is designed to be installed in a
limited space and does not have a tube.
The shaft is as short as possible to permit
telescoping and is used wherever the
swing diameter has a margin, either on
the input or the output side.

Long telescoping
This shaft is used where a long
telescoping stroke is required. It is effective
for a wire mill and a flying shear requiring
a change of caliber.

Buffer spring type
This shaft is equipped with a buffer spring
to absorb the shock due to roll bumping
during replacement of the roll and to
prevent the shaft from contracting in rolling
operation. It has a wide field of
applications.

Preloaded spring type
This shaft has long telescoping distance
splines and is preloaded axially by a
spring.  It is effective for hot strip mills, cold
strip mills, bar mills and wire mills.

Tube type
This shaft is used for a drive line requiring
no telescoping and accommodates slight
telescoping motion on the inside of the
oval bore yoke.

Coupling yoke type
This shaft is the shortest and is used
where there is no telescoping motion. It
is used to modify tandem mills.

Center
Take-Off

Type
This shaft changes the
driving route of the
vertical mill, reducing
the mill height provid-
ing a long service life,
and facilitating roll
replacement.
The change of caliber
becomes easier even
on a horizontal mill.
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MAXXUS® Universal Joints

Design Options
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MAXXUS® Universal Joints

KOP-FLEX, the worldwide
leader in coupling design,
manufacturing and service
For over 80 years KOP-FLEX has
provided the industry’s most
extensive service and repair facilities
in North America. Primary facilities
are located in Baltimore, Toronto, and
our newest operation in Nove Mesto,
Slovakia. Licensed repair facilities are
located in Indiana, Texas and
California. Each location houses
state-of-the art equipment to provide
a complete and thorough analysis of
your repair needs.

The latest measurement equipment
(CMM), inspection tools, non-
destructive testing (MPI, Dye-
Penetrant, X-Ray), balancing
equipment, welding machines, and
modern CNC machining centers can
address needed repairs, with access
to one of the largest engineering
staffs in the industry. A dedicated
service center team comprised of
experienced engineers, customer
service representatives, repair
coordinators, and functional area
experts is available to handle your
repair needs.

Custom-Tailored
Inventory and
Maintenance
Management Program
Saves Money and
Prevents Downtime
Are you currently spending too much
money on spare parts inventory?
Is parts storage a hassle?
KOP-FLEX will inventory your
spindle, coupling and universal joint
stock and develop a usage profile.
KOP-FLEX will work with your staff
to develop a usage profile and then
we’ll inventory parts appropriate to
maximizing plant performance.
Spindles, couplings and universal
joints can then be shipped from our
facility to you within 12 to 24 hours.
You benefit via added convenience
and reduced inventory investment.
KOP-FLEX not only repairs and
refurbishes but offers a special
program to enable peak plant
efficiency:
• Company representatives will meet

with you to understand your needs
and your current inventory of gear
spindles and heavy duty couplings

• A usage profile is developed
• Safety levels for components are

established
• KOP-FLEX will inventory

components vital to your
operations, eliminating the initial
capital expenditure and the cost
associated with carrying inventory

- Inventory is managed on an
ongoing basis for a nominal fee

- Regular review of your stock
will help you reach your
desired inventory levels

Look to KOP-FLEX, the industry
leader in couplings, to keep your
plant running smoothly and efficiently.
Call one of our representatives today
about designing a custom program
for you.

Let an expert provide
you with both an
analysis and a
recommendation
Unfor tunately,
no  mechanical
product can
last forever
and couplings
are no exception.
While KOP-FLEX
products are designed
and built to last, many
applications are so
severe that rapid wear and/
or coupling damage may occur.
KOP-FLEX has the largest and most
experienced engineering staff in the
industry, with an arsenal of modern
analysis tools at our disposal including
FEA, an in-house R&D center, and a
staff focused solely on couplings. Let
our technical experts go beyond mere
failure analysis by providing our
recommendations on how to prevent
future coupling problems.
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These couplings are engineered to accommodate a broad range of demanding operating
conditions: boiler feed pumps, centrifugal and axial compressors, generator sets, test stands,
gas and steam turbines, marine drives, etc.

The HP disc coupling is the preferred choice for
demanding turbomachinery applications. Superior quality,
and a wide variety of standard and custom designs
backed by unsurpassed engineering expertise make
KOP-FLEX the industry leader.

• Inherent fail-safe designs
• KOPLON* coated flexible disc elements for maximum life
• Factory assembled
• Greatest reduced moment available
• Dynamically balanced

High Performance Flexible Diaphragm Couplings
The patented Flexible Diaphragm Coupling from KOP-FLEX® brand couplings transmits torque
from the driving shaft via a rigid hub, then through a flexible diaphragm to a spacer. The diaphragm
deforms while transmitting this torque to accommodate misalignment. The spacer in turn drives
matching components attached to the driven equipment. Outstanding design features include:

• Field-replaceable stockable diaphragms
• Specially-contoured one-piece diaphragm

design
• Patented diaphragm shape
• Piloted fits
• Diaphragms are 15.5 PH shot-peened

stainless steel
• Inherently low windage design
• Conforms to API 671 specifications

HIGH PERFORMANCE DISC COUPLINGS...
Available In Four Standard Styles...
Designed And Manufactured To Meet API 671 As  Standard

High Performance Gear Couplings
• Thousands in service
• Choose from straight or crowned nitrided gear teeth,

depending on your application
• Precision lapped teeth, if required
• Heat-treated alloy components

Size #6 Gear Coupling
G.E. MS5001 Gas Turbine Driven

Compressor Train

Reduced Moment
High Performance Disc Coupling

Size #5.5 MDM-J
Diaphragm Coupling

Request a copy of Catalog KHP-00 or visit www.kop-flex.com

HIGH PERFORMANCE COUPLINGS

*KOPLON is a trademark of E. I. du Pont de Nemours and Company.
This trade name, trademark and/or registered trademark is used herein for product
comparison purposes only, is the property of the respective owner and is not owned or
controlled by Emerson Power Transmission Corporation (EPT). EPT does not represent or
warrant the accuracy of this document.


