KOP-FLEX MILL GEAR SPINDLE

FOR ROLLING MILL APPLICATIONS...

Industries Served
Steel
Aluminum
Pulp & Paper

® High Torque Capacity
e High Misalignment Capacity

e Suitable for Reversing Applications

e Withstands Moderate to Heavy
Shock Loads

e Highly Engineered in a Variety of
Materials and Heat Treatment to
Meet Your Demanding Mill
Applications

Typical Rolling Mill Configuration
with Our Complete Selection

Gear Coupling
(FAST'S or Series H)

MAX-C
or
Gear Coupling
(FAST'S or Series H)

\

LI
H

Gear Spindle
or
Universal Joint
(MAXXUS or KF Style)
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KOP-FLEX.

Gear Spindles

Design

Gear spindles are available in four main configurations

to solve the most difficult of applications, ranging from

steel to aluminum to paper industries, usually in the
main mill drive (Gearbox/Pinion to Roll, or Motor to Roll
in direct drives):

e LE and LB design: The largest lube capacity of
any gear spindle design available in the worldwide
market today, can increase the life of gearing, re-
duce replacement cost and minimize unscheduled
down time - all for a large cost savings to the mill!

¢ ME and MB design: Incorporates unique features
that are not normally offered by others such as
multiple lubrication ports, rising ring seal design,
and many others.

Material

The physical capacities of a gear spindle depend on the
material, heat treatment and the process used to finish
the teeth after heat treatment.

Many alloys are used to make spindles accommodate
the combination of high torque and high operating
misalignment and, in certain applications, high operat-
ing speed. The materials and heat treatments that are
commonly used in mill spindle applications have relative
strength, wear characteristics, and cost as shown in the
following chart.

The gear spindle design must balance these require-
ments to suit your specific application needs.

Main Drive Spindles
Design and Materials

Largest Lube Capacity
Available in the
LE and LB Design

%( (LE Design Shown)

Materials List -

f [l 1045 Carbon-Induction Hardened [l 4320 Alloy-Carburized
w3 [l 4140 Alloy-Nitrided [ 3310 Alloy-Carburized
82 M Nitralloy-Nitrided

1

o Material Strength| Wear | Cost

© L weAR 2 & ¢ 1045 Induction Hardened 1 1 1
® 4140 Alloy Nitrided 25 1.33 1.78

N - s = Nitralloy Nitrided 35 3 2,56
%3 =) 15 A 4320 Alloy Carburized 4 1.65 | 3.56
3 g
o2 s e 3310 Alloy Carburized 5 2 4.06

:) Og *all units are relative units
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Every installation has its own requirements for strength,
core ductility, resistance to shock, wear surface lubricity,
and case depth. KOP-FLEX designs maximize material
benefits while minimizing cost. The following guide is a
general recommendation.

Medium duty cold, temper, tube and bar mills

AISI 4140

* Heat treated and tempered for improved strength.

* Nitrided gearing, providing high surface hardness to
resist wear and heat generation. Surface hardness
of about 54 to 58 R . (BHN)

High speed cold mills and hot strip finishing mills

AISI 4740 or Nitralloy

* Heat treated and tempered for maximum strength.

* Nitrided gearing, providing high surface hardness to
resist wear and heat generation. Surface hardness
of about 54 to 65 R. (BHN)

This material provides a superior wear surface and
a lower coefficient of friction. Less friction means
less heat generation. Applications that combine high
speeds and relatively high misalignment, such as
high speed cold mills and hot strip finishing mills,
cause high pressure-velocity (PV) values. High PV
generates excessive heat which causes lubrication
breakdown as well as tooth spalling and wear.

Hot strip and roughers
AISI 8620, AISI 4320, or AISI 9310/3310
e Carburized, quenched, and tempered, providing
a deep hard case and high strength over a ductile
shock resistant core. Core Hardness of 300 to 360
HN

e Surface finished by machine lapping or profile grind-
ing of both the internal and crowned flank external
gear to reduce distortion from carburizing. Surface
hardness of about 58-65 R _after lapping or grinding.
This provides maximum tooth contact for extended
operating life. 197



KOP-FLEX.

Gear Spindles

Improved Contact Ground Gear (CGG) Tooth

CGG corrects carburized tooth distortion in the internal
and external gear tooth flanks. The CGG benefits include:

e Optimum tooth form for external and internal
gearing

e Optimum tooth contact

e Optimum torque capacity

e Optimum gear life

Contact Ground Gearing was developed to satisfy the

changing needs of the steel industry as a result of
increased torque and misalignment of gear spindles.

What will CGG do for your mill?

¢ CGG gearing ground to AGMA 10-11 for improved
wear life and reduced tooth spalling

* Unique process and tooth design (patent pending)
reduced tensile stress due to grinding

e Grinding increases number of teeth in contact,
resulting in longer operating life

¢ More teeth in contact equals greater torque capacity
and larger service factor

¢ Reduced maintenance cost and down time
¢ Reduced distortion through grinding flank correction
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The evolution of gear spindle design

During the mid 60's KOP-FLEX® brand
couplings pioneered the use of gear
spindles in hot rolling and cold rolling
mills. Over the years the basic design has
remained constant with the exception of
the tooth hardening processes.

Original designs employed high carbon
steels which were induction hardened.
The associated quench process resulted in
distortion. To reduce the distortion, Nitriding
was introduced. Nitriding provides a hard
case R. 55/64 and very little distortion.
The case ranges from .015" to .030"
(0.38-0.76mm).This process was good
for fine pitch gearing in bar, rod and cold
mills. For roughing mill and hot strip mill
spindles with course pitch teeth a deeper
case is required. These spindles employ
carburized gearing which produces deep
cases .060"to0 .250" (1.5-6.4mm) R 55/62.
Again like induction hardening during the
quench operation distortion occurs to the
actual tooth and also pitch diameter.

KOP-FLEX.

Gear Spindles

Improved Contact Ground Gear (CGG) Tooth

SOLUTIONS FOR DISTORTION

Correct distortion by lapping

One method of correcting distortion is lapping. The
rubbing of the external tooth with the internal tooth
using an abrasive medium to "wear the parts in" or
remove the high spots. The difficulty here is the parts
are lapped in matched sets and are not corrected to
the initial pitch circle and tooth geometry.

The Contact Ground Gear Solution

The CGG process involves a unique tooth geometry
which is carburized, and then the flanks of the internal
straight tooth and the flanks of the external crowned
tooth are ground. This grinding corrects tooth and
profile distortion. The correction results in an AGMA
10-11 gear. It also provides a much improved tooth
surface finish 32 RMS.

The combination of all these factors results in more
uniform tooth loading and longer life. This CGG
process can be introduced to the gear sets of your
existing spindles. Increase the spindle torque capacity
and effectively increase gear set life with uniform tooth
loading.

Misalignment causes spalling

During operation gear spindles are subject to high
misalignment. At 2 degrees misalignment, only 40%
of the teeth carry the load. The limited number of teeth
carrying the load combined with the distortion resulting
from carburizing can cause some teeth to be more highly
loaded. This can resultin subsurface shear and spalling.
The result of this distortion shows up as areas of spalling
(see photo at left).

Visit www.emerson-ept.com

Contact Ground Gear (CGG)
with contact check at 3° 90-100% Gear Tooth in Contact
Excellent gear tooth flank finish

KOP-FLEX-designed CGG carburized gear spindles, with internal and external tooth flank
ground, are currently operating in mills in North America.

Carburized Gearing
with blue contact check at 3°
20-40% gear teeth in contact

Lapped Gearing
with blue contact check at 3°
60-70% gear teeth in contact
Good finish, corrected for
carburizing distortion

199



KOP-FLEX.

Gear Spindles

LE Series - Main Drive Spindles

Roll and pinion casing with replaceable gear element
(ring gear)

Splined replaceable hubs with retainer nut
Maximum grease reservoir

Floating seal on spindle shaft

Thrust buttons on centerline of gear mesh

Hub designed with angle limiter to protect the end
ring bolts.

LE Series
(Mill Element, seal on Shaft)

ROLL END VIEW
FLAT KEYED BORE

OPTIONAL ROLL END
SHAPED BORE

ROLL
BORE RISING RING SEAL
FLEX HUB
DETAIL HUB RETAINER NUT
INTERMEDIATE SLEEVE
(RING GEAR)
ROLL SLEEVE PINION SLEEVE

® i SHAFT SEPARATION °
’— ‘ (TosuIT)

r [ /— SHAFT ‘ li -
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1
- |
JA PINION BORE
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]
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SPRING UNIT

SHAFT THRUST BUTTON

ROLL END THRUST PLATE ~ PINION END

DETAIL THRUST BUTTON

LE Dimensions (inches)

Pinion Sleeve Roll Sleeve

Size A B D E Max. Standard | Max. Bore with Max. Bore Max. Flats

Bore Keyways | Flat Wear Keys| with Dimension

Shaped Bore

4.0 1 001 1 5@ 6 50 675 781 2 IBx 800 888 3
4.5 1 052 1 06 750 750 888 2 IBx 9 Q0 1 0@ 87
5.0 1 004 1 50 800 875 1 00 2 1421 1 380 1 13 3B
52 1 054 1 28 825 914 1 28 2 19421 1 789 1 38 58
5.7 1 835 1 289 900 963 1 00l 3x1 1 500 1 5@ 40
6.0 1 526 2 5 950 1 29 1 78 3x1 1 0@ 128 9@
6.4 1 527 2 500 1 0@ 179 1 5@ 3x1 172 1 13 6201
6.8 1 528 2 28 1 50 1 631 1138 3 MpNxan 78 1 78 Q911
72 1 369 2 50+ 1 500 1 22 1 13t 3 M x2M 5064 1 7% aM1
8.0 2 051 2 50 1 0@ 178 1 56 4 a1 1 13 179 331
8.5 2 523 2 0® 1 0B 1 56+ 1 63 4 a1 1137 178 1041
9.0 2 574 3 & 1 06 1 2% 1 6 4 a1 1 0® 2 0 0451
9.5 2 575 3 @ 1 06 1 0B 1 28 5 181 1 88 2 Qo 7%1
10.0 2 007 3 a4 1 56 1 00 1 80 5 181 2 13 2 0@ 5461
10.5 2 058 3 506 1 56 179 2 38 5 181 2 89 2 0B 2971
10.8 3 000 3 506 1 00 128 2 500 5 181 2 500 2 Q6 0®1
1.5 3 001 3 am 1 0@ 1 5@ 2 2% 6x2 2 0B 2 06 a1
12.0 3 002 4 28 1 0® 2 10 2 88 6x2 2 73 2 0B 591
127 3 004 4 5@ 2 0 2 251 2 758 6x2 2 13 2 50 682
14.0 3 007 4 2 0@ 2 58 2 7% 7 12 2] 2 64 3 0 5@2
15.0 3 008 4 75 2 Q6 2 88 2 29 7 12 2] 2 13 3 aa 382
16.0 4 570 5 004 2 06 2 Qo7 3 0@ 7 /2 2] 3 78 3 5B 152

Dimensions given are approximate. The actual dimensions will depend on the application and will be given on a General Arrangement drawing.

200

KOP-FLEX.

Gear Spindles

ME Series
(Mill Element, seal on Hub)

ROLL END VIEW
FLAT KEYED BORE

SHAPED BORE

ROLL SLEEVE

- ,

OPTIONAL ROLL END

ROLL
BORE

ME Series - Main Drive Spindles

¢ Roll and pinion casing with replaceable gear
element (ring gear)

* Splined replaceable hubs with exterior bolting

¢ Floating seal on hub body

* Thrust buttons on centerline of gear mesh

EXTERNAL HUB RETAINER

RISING RING SEAL
DETAIL FLEX HUB

INTERMEDIATE SLEEVE
(RING GEAR)

INION SLEEVE
B
SHAFT SEPARATION
(TO SUIT)

‘

A |
,J‘Z’T
1k

P
T
|
|
|
|
L

PINION BORE

N ¢

X

SPRING UNIT

—_|

SHAFT THRUST BUTTO!

THRUST PLATE

ROLL END THRUST BUTTON PINION END
DETAIL
ME Dimensions (inches)
Pinion Sleeve Roll Sleeve

Size A B D E Max. Standard | Max. Bore with| V2% BOre | yiay piars

Bore Keyways | Flat Wear Keys| with Dimension

Shaped Bore

4.0 1 001 1 5B 600 675 781 2 IBx 800 888 66
4.5 1 052 1 06 675 750 888 2 Bx 900 1 0@ 57
5.0 1 004 1 50 750 875 1 00 2 19421 1 38 113 36
5.2 1 054 1 28 800 914 1 280 2 19421 1 18 1 38 58
57 1 835 1 289 825 963 1 Qo 3x1 1 501 1 5@ 40
6.0 1 526 2 50 875 1 29 1 78 3x1 1 0@ 128 98
6.4 1 527 2 500 900 179 1 5@ 3x1 172 1 13 6D1
6.8 1 528 2 23 975 1 63 113 3 Mpxan 718 1 78 Q911
7.2 1 369 2 56 1 50 1 282 1 13 3 411x 21 56 17% 841
8.0 2 051 2 50 1 75 178 1 506 4 a1 1 1% 179 331
8.5 2 523 2 0® 1 5@ 1 86+ 1 6% 4 a1 117 178 1641
9.0 2 574 3 50 1 0B 1 2% 1 6% 4 a1 1 0@ 2 0@ %1
9.5 2 575 3 o@ 1 06 1 0B 1 28 5 14831 1 88 2 oo 7%1
10.0 2 007 3 Qe 1 06 1 00 1 50 5 14831 2 1D 2 0@ 541
10.5 2 058 3 56 1 0B 179 2 3@ 5 14831 2 8D 2 0B 291
10.8 3 000 3 56 1 00 128 2 500 5 14831 2 501 2 06+ 031
1.5 3 001 3 0® 1 0@ 1 5@ 2 22 6x2 2 0B 2 06 8®1
12.0 3 002 4 28 1 0® 2 19 2 8@ 6x2 2 7B 2 0B 531
127 3 004 4 5@ 2 0m 2 28 2 75 6x2 2 1% 2 50 682
14.0 3 007 4 2 0@ 2 5B 2 7% 7 121 2] 2 64 3 0@ 5@2
15.0 3 008 4 75 2 5B 2 88 2 29 7 121 2] 2 138 3 oo 382
16.0 4 57.0 5 Q6 2 006 2 0o 3 00 7 /21 2] 3 75 3 58 152

Dimensions given are approximate. The actual dimensions will depend on the application and will be given on a General Arrangement drawing.
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KOP-FLEX.

Gear Spindles

LB Series
(Mill Basic, seal on Shaft)

ROLL END VIEW
FLAT KEYED BORE

OPTIONAL ROLL END

SHAPED BORE

LB Series - Main Drive Spindles

One-piece roll and pinion casing

Splined replaceable hubs with retainer nut

Maximum grease reservoir
Floating seal on spindle shaft

Thrust buttons on center line of gear mesh

Hub designed with angle limiter to protect the end

ring bolts

ROLL \
BORE
g RISING RING SEAL
FLEX HUB
DETAIL HUB RETAINER NUT
ROLL SLEEVE PINION SLEEVE
B - —
SHAFT SEPARATIO
i S \ 1
r g SHAFT
|
i
! i
; } ﬂ / >Q 1 ” i i |
47 b L ]
14 5 FR PINION BORE
_° AN O( \ £
SPRING UNIT AN W
SHAFT THRUST EUTTON/ / THRUST PLATE
THRUST BUTTON
ROLL END DETALL PINION END
LB Dimensions (inches)
Pinion Sleeve Roll Sleeve
Size A B D E Max. Standard | Max. Bore with| M2X- Bore Max. Flats
Bore Keyways |Flat Wear Keys| with Dimension
Shaped Bore
4.0 1 000 2 0@ 650 675 713 1 18443 738 800 06
4.5 1 521 2 5@ 750 750 800 2 Bx 825 900 %
5.0 1 052 2 06 800 875 888 2 Bx 925 1 0@ 50
5.2 1 572 2 56 825 680 913 2 1421 950 1 29 69
57 1 883 2 76 900 963 1 00 2 19421 1 28 1 00 28
6.0 1 574 2 50 950 1 29 1 50 2 1421 1 Qo 178 8B
6.4 1 575 3 500 1 0@ 1789 1 28 3x1 1 631 1 5@ 40
6.8 1 056 3 0B 1 50 1 63 1 78 3x1 1 22 113 8m
7.2 1 577 3 56 1 501 1 282 1 62 3x1 113 1 28 6d1
8.0 1 369 3 23 1 0@ 178 1 Qo4 3 411x 21 56 17% 841
8.5 2 880 4 751 1 0B 1 50+ 1 8% 3 41x21 3& 1 7% 521
9.0 2 002 4 Q%+ 1 06 1 2% 1 7% 4 a1 128 1 80 181
9.5 2 053 4 1 06 1 0B 1 7% 4 a1 1 3¢ 178 QgH
10.0 2 364 4 28 1 56 1 00 1 5807 4 a1 128 179 841
10.5 2 575 5 500 1 56 179 1 38 5 14831 1 0® 2 50 4561
10.8 2 526 5 5@ 1 00 1 28 178 5 14831 1 5@ 2 oo 781
1.5 2 217 5 24 1 0@ 1 5@ 1 380 5 14831 2 00 2 70 361
12.0 2 058 5 oo 1 0® 2 19 2 3 5 14831 2 o 2 72 171
12.7 2 579 5 5@ 2 0m 2 28 2 501 5 14831 2 0@ 2718 a1
14.0 3 052 6 06 2 0@ 2 5B 2 28 6x2 2 0ot 2 0B 5@1
15.0 3 004 6 0B 2 004 2 88 2 25 6x2 2 0B 2 259 502
16.0 3 056 7 0B 2 006 2 0o P 7 /21 2] 2 0o 2 29 a@2

Dimensions given are approximate. The actual dimensions will depend on the application and will be given on a General Arrangement drawing.
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Gear Spindles

MB Series
(Mill Basic, seal on Hub)

ROLL END VIEW
FLAT KEYED BORE

OPTIONAL ROLL END

SHAPED BORE

MB Series - Main Drive Spindles

¢ One-piece roll and pinion casing
* Splined replaceable hubs with exterior bolting
* Floating seal on hub body
* Thrust buttons on centerline of gear mesh

ROLL
BORE
EXTERNAL HUB
x RETAINER
O
RISING RING SEAL
DETAIL
FLEX HUB
FLAT WEAR KEY
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I
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‘ ! SHAFT !
.
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f 3 !
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o D 1
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L Eﬁ
SPRING UNIT
SHAFT THRUST BUTTON THRUST PLATE
ROLL END
DETAIL THRUST BUTTON PINION END
MB Dimensions (inches)
Pinion Sleeve Roll Sleeve
size B D E Max. Standard | Max. Bore with| "% 5°"® | Max. Fiats
Bore Keyways |Flat Wear Keys| wit Dimension
Shaped Bore
4.0 1 000 2 00 600 675 713 1 18443 738 800 003
4.5 1 521 2 5@ 675 750 800 2 I8x 825 900 %
5.0 1 052 2 0B 750 875 888 2 I8x 925 1 00 500
5.2 1 572 2 506 800 680 913 2 1421 950 1 280 6T
57 1 883 2 7a 825 963 1 0@ 2 1421 1 28 1 00 28
6.0 1 574 2 50 875 1 280 1 5@ 2 1gq421 1 Qo 1 78 818
6.4 1 575 3 501 900 1 790 1 25 3x1 1 631 1 5@ 40
6.8 1 056 3 0B 975 1 63 1 78 3x1 1 282 113 8™
7.2 1 5677 3 &6 1 50 1 282 1 62 3x1 1138 1 254 6D1
8.0 1 369 3 29 1 75 178 1 06+ 3 M1x 21 50+ 1 7% 8411
8.5 2 880 4 78 1 5@ 1 504 1 88 3 Mfix2M 3& 1 7% 521
9.0 2 o002 4 06 1 0B 1 2% 1 7% 4 21 1 2% 1 5807 161
9.5 2 053 4 00 1 Qo+ 1 QB 1 7% 4 21 1 3& 178 Qg1
10.0 2 364 4 23 1 06 1 Qo7 1 50 4 21 1 28 1 79 a1
10.5 2 575 5 501 1 0B 1 750 1 38 5 181 1 0@ 2 50 461
10.8 2 526 5 5@ 1 oo 1 28 178 5 181 1 50 2 ool %1
1.5 2 217 5 24 1 0® 1 50 1 38 5 181 2 0m 2 70 361
12.0 2 058 5 oo 1 0@ 2 13 2 3 5 181 2 Qo1 2 72 1271
12.7 2 579 5 &0 2 0m 2 28 2 501 5 181 2 0@ 2 13 gl
14.0 3 052 6 0B 2 0@ 2 5B 2 28 6x2 2 004 2 0B 5@1
15.0 3 o004 6 0B 2 5B 2 88 2 25 6x2 2 Q6 2 29 502
16.0 3 056 7 0B 2 06 2 0o 2 06 7 /22 2 Qo7 2 29 0@2

Dimensions given are approximate. The actual dimensions will depend on the application and will be given on a General Arrangement drawing
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KOP.FLGI@ Gear Spindles

Design Variations

Combination

Y,
A N\

KOP'FLGI® Gear Spindles

Design Variations

Axial Travel for Vertical Roll/Stand Removal

iy |

Roll End LB Pinion End LE Roll End Pinion End
This design is commonly used where the roll end cannot accommodate a gear element due to limited roll diameter.
The pinion end retains the element for economical gear replacement.
Crop Shear

Adapter Design

[ S—
T S

AN\ANNNN

7

B 87724,

Roll End LB Pinion End (Adapter Type)

Allows for economical gear replacement on the pinion end within a limited envelope.

Axial Adjustment for Roll Shifting

% —
%

SIS sy
Y :V//A:y///[.'llllllg,&\g:

Roll End LE Pinion End ME

204

Overload or Shear Design

205



KOP-FLEX.

Gear Spindles

Large Lube Reservoir:
(LE and LB design)

By sealing on the spindle shaft OD and not the flex hub
OD, the KOP-FLEX gear spindle design has a large lube
reservoir to allow larger grease capacity, which in turn
will reduce wear. Most designs of gear spindles, which
seal on the hub OD, have small lube capacity compared
to the KOP-FLEX design. See the figure below showing
our'LE"spindle seal design. By sealing on the shaft, 'LE’
and ‘LB’ designs can provide this larger lube reservoir.

Largest Lube Capacity Available in the
LE and LB Design
(LE Design Shown)

Design Features and Options
Replaceable Gearing

One of the main features of the LE or ME design is re-
placeable gearing on both the roll and pinion ends. Gear
spindles are designed with replaceable flex hubs and
intermediate sleeves that are easy to replace and most
economical to stock as required. The primary advantage
of replaceable gearing is low cost of maintenance be-
cause if the gearing wears out, you need only replace
the flex hub and/or the Intermediate Sleeve (Ring gear)
instead of the entire roll end or pinion end casing.

NN

N

Gear Spindles

KOP-FLEX.

Thrust Button on Center Line of Gearing

A thrust button is designed with a spherical surface
that is located at the center line of working gear tooth,
which is the misalignment point. This allows the thrust
button to accommodate misalignment without jamming
under motion as off center buttons do. In addition, the
thrust button is positioned to allow the lubricants to flow
throughout during misalignment. The thrust buttons
are designed to be replaceable components made from
heat treated material - options available are alloy steel
heat treated, and nitrided or carburized depending on
the application.

Multiple Lubrication Points

KOP-FLEX gear spindle design allows for easy lubrica-
tion. The lubrication fittings are typically located on the
outside diameter (OD) of the Roll and Pinion end casings.
KOP-FLEX can also incorporate a lubrication point on
the body of the shaft as an option to allow easy lubrica-
tion of the gearing. The lubrication points on the shaft
are easily accessible and are at a diameter where they
are usually unhindered by ancillary equipment in the mill.

Design Features and Options

Floating Seal Design

The KOP-FLEX standard seal for gear spindles is a float- \\\\

ing (rising ring or piston ring) type seal which floats up 5 o
and down in the seal cavity to accommodate misalign- / ;‘ ! ! %\ -%%
ment of the spindle during operation. This design has i

worked very well for over 25 years in mills all over the IIIJ

world. Also, the seal itself is made of filled nylon which

reduces the damage to the surface it rides on. Again, the

seal is on the shaft for the LE and LB design, unlike your

typical gear spindle design. Three different seal designs Piston Spirolox* Piston Lip Seal

that we typically use are shown at the right. Seal Ring Seal Ring

* Spiralox is believed to be the trademark and/or trade name of Smalley Steel Ring Company, and is not owned or controlled by Emerson Power Transmission.
Visit www.emerson-ept.com
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KOP-FLEX.

Gear Spindles

Self-aligning Spring Unit (Spring Loaded
Thrust Button)

The KOP-FLEX design includes a self-aligning spring
unit as an option that will keep the roll end casing erect
(straight-parallel to the mill floor) during roll change, to
allow the rolls to be inserted without the need to support
the roll end casing. The gear spindle roll end casing will
stay in the same position as when the roll is removed.
The spring is designed to be a replaceable component
without any modification to the assembly, or the spring
unit can be used as a shock absorbing unit.

Hub Retainer Nut

The LE and LB design incorporates threaded/screwed
on hub retainer ring. This design eliminates the need
for the external bolting of the hub on the center shaft as
shown on pages 201 and 203 for ME and MB designs
respectively. These bolts can break during operation due
to thrust loads during roll change. The KOP-FLEX-design
eliminates this bolt breaking problem, by using a nut
that is screwed on the end of the shaft to hold the hub
to the center shaft. This nut is held by retaining screws
that prevent the nut from backing off.

Piloted Bores

Roll end bores with pilots provide the best fit and can
prevent the roll end sleeve from rocking and thus pre-
vent wear and damage to the roll end replaceable keys
or shaped bore. The life of the gear spindles can be
increased by including pilot bushings.

Design Features and Options

Pilot Bushings
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Hub Retaining Nut

Replaceable
Flat Keys

Self-aligning
Spring Unit

KOP-FLEX.

Gear Spindles

Roll End Bore Designs

Replaceable Flat Keys

This design is most commonly used in gear spindles
in the rolling mills. The roll end bore of the spindle is
designed to fit the shape of the roll neck which has two
flat and two round surfaces. The advantage of this de-
sign is it allows for replaceable flat wear keys that can
be replaced in the field without having to throw away
the entire roll sleeve when the flat area wears due to
normal operation.

Bore Liners - Flat Keys and Round Wear
Liners

Bore liners are offered as an option to a provide greater
degree of replaceable components. Both the flat and
round wear liners can be replaced. This design offers
the most flexibility in terms of components that can be
replaced in the field. Again, the purpose behind the wear
liners is to preserve the roll end sleeve for economical
reasons.

Shaped Bore

A shaped bore option is normally preferred by customers
for roughing stand application in the hot strip mill (gener-
ally not used in the finishing stands or in cold mill). The
shaped bore typically provides for a stronger bore, but
when it wears the entire roll sleeve has to be replaced
or repaired by welding, as opposed to replaceable wear
components - flat keys and round wear liners. One of
the advantages shaped bores offer is a stronger bore
than the ones with replaceable keys since the bolts in
the replaceable keys could break during roll change or
adversely impact load in the mill. Therefore, generally
in applications with high impact load or high impact roll
change practices, shaped bores are a preferred choice.

Visit www.emerson-ept.com

Design Features and Options
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KOP-FLEX.

Gear Spindles

Straight talk on spindle lubrication and trouble-
shooting

How often should I lubricate?

Normally once a week. However, frequent roll change
causes a loss of lubricant. You may have to lubricate
more under these circumstances, or possibly less under
ideal conditions.

How often should I inspect?

You should completely disassemble and inspect each
spindle at least once per year. We recommend that you
use a spindle manufacturer to do this for you. We can
repair worn spindles for less than the cost of a new one
(see pages 214 and 215).

Lubrication and Troubleshooting

What type of grease should | use?

Use a non-lead grease with a minimum soap base of
anhydrous calcium or lithium. The grease also should
have additives for lubricity, rust prevention, adhesion,
and extreme pressure. The base oil viscosity should be
a minimum of 150 SUS at 210° F (100° C).

KOP-FLEX recommends WAVERLY TORQUE
LUBE-A*, which was developed especially for
gear spindles (see pages 170-172). For high
speed applications consult KOP-FLEX.

Why do spindies break down and what can |

do to heip prevent break down?

There are three main causes of spindle breakdown:
lubrication problems (causing normal wear, abrasive
wear, scoring, and welding), sub-surface shear (pitting
and spalling), and tooth breakage.

Inadequate Lubrication Issues: Since gear teeth slide against each other during normal operation, some
wear is inevitable, but premature or excessive wear is unacceptable. Wear can be classified as normal, abrasive, and
scoring. Normal wear is usually slow and progressive and occurs over the service life of the teeth. Abrasive wear is
usually rapid. Surface damage yields fine particles which rapidly accelerate tooth wear. Scoring usually occurs when
the lubricant breaks down (or is ineffective for other reasons). Heat is generated, localized welding can occur, then
destructive scoring takes place which is followed by torn out material, leaving pockets on gear tooth flanks. Poor
contact and poor lubrication cause such problems. Here are five factors that contribute to inadequate lubrication:

CAUSE

CURE

(1) Using the wrong grease or not enough grease

(1) Use special spindle grease, not bearing grease.
Fill properly.

(2) Grease leaks from the seal

(2) Check seals periodically. Consider replacing a
lip seal with an all-metal rising ring seal.

(3) Rolling fluid washes grease from the gearing

(3) Check the sealing of the thrust plate.

(4) High pressure-velocity (PV) values. A combina-
tion of high operating speeds and/or high misalignment
causes high PV. High PV causes extreme tempera-
tures, which cause the lubrication to break down.

(4) Use gearing with greater surface hardness, high
operating speeds, high misalignment capacity, and a low
coefficient of friction to address high PV, which causes
extreme temperatures, (and breaks down lubricant).
Increase the number of teeth under load to reduce the
contact pressure on each tooth. Correct distortion by
lapping or grinding.

(5) Poor tooth contact. When few teeth are in con-
tact, these teeth carry a disproportionate load. This then
causes metal-to-metal contact, which generates localized
hot spots (heat) and produces localized welding that
causes tooth distress, destructive scoring, and welding.
Poor tooth contact is due to either high operating misalign-
ment or improper tooth shape (usually caused by heat
treat distortion). Gears are often carburized to improve
their strength but this distorts the teeth.

(5) If operating angles exceed the gear spindle’s
design capacity, redesign the spindle. If misalignment
is within original expectations, check the number of teeth
in contact. If the number is too low it's likely the teeth
were excessively distorted during surface hardening
(typical of induction hardened or carburized teeth) and
not properly corrected by lapping or grinding.

* Waverly Torque Lube-A is believed to be the trademark and/or trade name of Exxon Mobil Corporation and is not owned or controlled by Emerson Power Transmission.
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Troubleshooting and Reverse Engineering

Sub-surface failure (pitting and spalling): Since spindle gear teeth see high repetitive loads, pitting and
spalling is common, particularly at high angles or in spindles with poor tooth contact. Repeated cycles cause more
pitting and further erosion of the surface (spalling). Large spalls sometimes look like "worm tracks." If the case is not
deep enough to support the high repetitive loads, the case sometimes cracks (crushes like asphalt). This eventually
causes pieces of the surface to break away, leaving voids, which can also look like "worm tracks."

CAUSE

1 Poor tooth contact. When few teeth are in
spindle’s contact, these teeth carry a disproportionate
load. This then causes sub-surface cracking, which can
produce pits and eventually spalls that cause tooth in dis-
tress. Poor tooth contact is due to either high operating
misalignment or improper tooth shape (usually caused
by heat treat distortion). Gears are often carburized to
improve their strength, but this distorts the teeth.

CURE

(1) If operating angles exceed the gear design
capacity, redesign the spindle. If misalignment is within
expectations, check the number of teeth contact. If the
number is too low, it's likely the teeth were excessively
distorted during surface hardening (typically induction
hardening or carburization) and not properly corrected
by lapping or grinding. You will have to rehab the spindle.

) If tooth contact is good, the case is too thin and
it crushes under the load. Either the surface treatment
isn't deep enough, or the core is too soft to support the
case.

2 Increase the core hardness of the base mate-
rial (e.g. change to Nitralloy), or change from nitrided to
carburized teeth. The case depth for nitriding is 0.015"-
0.030" (0.38 - 0.76 mm), while the case depth for carbu-
rizing is 0.060"-0.250" (1.5 - 6.4 mm).

TOOTH BREAKAGE: Gear teeth can break at either t

he end or the root (base).

treatment. It is difficult to induction harden crowned
teeth. Ends of teeth are thin. Therefore the depth of
hardening varies across the tooth. This can produce
stress risers and root cracking.

CAUSE CURE
1) Root breakage due to poor surface heat 1 Change to a more predictable surface treatment,

such as nitriding, which produces uniform case
depth throughout the tooth.

2) Root breakage due to excessively high
torque loads or high impact loads at high angles.

) Switch from nitriding to carburizing. Change thej
grade of carburizing material to improve the combined
case-core strength in bending. Switch to lapped o
ground carburized gear teeth to improve load distribution

3) End breakage generally occurs when you
exceed the spindles static misalignment capacity
(normally the roll change angle). A spindle cannot bend
more than it droops when you remove the roll. Forcing
the spindle to bend more will break the ends of the teeth.

?) Specify a spindle with a larger static misalignment]
capacity, or alter your roll change practices to reduce]
the roll change angle, or use an LE or LB spindle designi
which bottoms out at the end rings rather than wedging|
teeth (our standard spindles incorporate this feature).

For more information on any aspect of spindle design, operation, or maintenance, call your sales engineer at
410-768-2000. To learn about how we can help you inventory spares and setup preventive maintenance, see pages

214 & 215.

Replacing existing equipment through reverse engineering

KOP-FLEX is in a unique position to reproduce any existing spindle, including those of our competitors.
We have over 90 years of experience and are considered among the finest coupling engineers in the
world. Our Computer Aided Manufacturing routinely produces components to the tightest tolerances.
We can accurately reproduce any spindle or its parts, including crown tip piloted or root piloted gear
teeth, using any material or heat treatment you require. In addition, we will recommend improvements
in material, heat treatments, and finish suited to your specific application.
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Extended service life and minimized
maintenance requirements

Gear spindles often fail due to welding of the gear teeth,
which is caused by excessive heat. (Heat generated by
the rolling and sliding of the components isn't dissipated
fast enough). Historically, gear spindle designers have
tried to offset the effects of excessive heat by improving
materials, surface treatments, and lubricants. But some
high speed, high powered mills push the limits of these
improvements.

For example, gear spindle grease lubricants use a
high viscosity base oil of 3,300 SUS at 100°F (38°C).
But under working conditions the temperature reaches
200°F or more. That causes the viscosity of grease to
drop drastically. At 210°F (99°C), the viscosity is 150
SUS or lower.

This drop in lubricant viscosity shortens the service life
of traditional spindles. Besides that, you have to add
grease frequently. Using grease as a lubricant is
problematic: grease is a fire hazard and it's harmful to
the environment. Clean-up is becoming expensive. A "cir-
culating oil" type spindle cuts heat generation, extends
service life, minimizes maintenance, and reduces fire
and environmental dangers.

Circulating Oil Spindle

In a circulating oil spindle, oil is pumped from a reser-
voir, through a filter, into the gear mesh, and back into
the reservoir. Thanks to good seals, the oil flows in a
closed loop, minimizing spillage. The spindle can share
the same oil as the pinion stand or another compatible
system.

The benefits of a circulating oil system in such an ap-
plication are dramatic. For example, a highly viscous oil
(2,100 SUS at 100°F (38°C)) will remove most excess
heat under operating conditions. It will remain at about
100°F and retain it's viscosity. That greatly extends gear
spindle life, and since itis a closed system, maintenance
is minimized. It only needs to be cleaned and inspected
annually, and seals replaced as necessary.
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SECTION "C"~"C"
OIL CATCH BOX

SECTION "A"~"A"

Circulating Oil Spindle

SECTION "B"~"B"
LUBE RING

VIEW "D"~"D"
BOTH KEYWAY'S IDENTICAL

Visit www.emerson-ept.com
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Spindles and Couplings

Question: How do you end headaches and

save money with preventive maintenance?
Answer: Team-up with KOP-FLEX.

You want your couplings to function for as long as pos-
sible. KOP-FLEX is committed to producing a durable
product and will help you stay up and running with a
predictive, proactive, and preventive maintenance pro-
gram. Let the leader in couplings design a program to
suit your needs. The fact is that you can repair a cou-
pling, gear spindle or universal joint for about half the
cost of buying new. It takes special design, fabrication,
quality control and operations know-how. Don't trust
your highly engineered product to just any repair shop.
Demand KOP-FLEX.

KOP-FLEX service tehnician inspecting gear coupling

Repair and Maintenance Program

Let an expert provide you with both
n analysis and a recommendation

=" Unfortunately, no mechanical product can
5e last forever and couplings are no
exception. While KOP-FLEX prod-
ucts are designed and built to
last, many applications are so
severe that rapid wear and/
or coupling damage may
oceur.
KOP-FLEX has the larg-
est 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.

Case Study:

At one major Midwest steel plant, our management
program has reduced the spindle maintenance cost per
ton of rolled steel to less than half of what it once was.
When you consider the tangible, direct-cost savings,
reduced down-time and extended component life, you
can see how coming to KOP-FLEX can reward you with
big savings.

KOP-FLEX Service Centers offer:

e Repair and refurbishment

e Expert inspection analysis

* Cost savings through consultation

* Field technical support

* Installation and Maintenance
Training

Visit www.emerson-ept.com
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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 conve-
nience 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.

Repair and Maintenance Program

A damaged gear ring is machined off a spindle roll
sleeve;

The cost to repair is typically about half the cost of
replacement

Following the
replacement of
internal gear teeth, a
refurbished size #30
(78 inches diameter)
gear coupling sleeve is
ready for shipment

Additional benefits of a KOP-FLEX
repair, inventory and maintenance

management program:

Customized to your needs - KOP-FLEX can design
a program that accommodates many functional
areas: Operations, Maintenance and Procurement
You save three ways - KOP-FLEX will bear inventory
carrying cost, diminish your taxable assets and
reduce capital expenditures on the wrong spare
parts

KOP-FLEX will monitor inventory usage and
requirements

KOP-FLEX will reduce unscheduled downtime by
optimizing a changeout schedule that takes your
needs into consideration

Pricing can be predetermined to avoid surprises and
help you manage your budget

To discuss these and the many other benefits of a
KOP-FLEX program, call us today. You're closer than
you think to saving money and preventing unanticipated
downtime.
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"L" Series Main Drive Gear Spindle Features

KOP-FLEX has pioneered many features seen in today's
spindles — Replaceable Gear elements, Sleeve aligning
springs, the "Rising Ring seal”, and most recently,
Contact Ground Gearing (CGG). For main drive gear
spindles for rolling mill applications, we recommend
using the "L" series spindle, the culmination of 50+ years
experience in the industry. The "L" series is available with
either nitrided or carburized gearing.
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Visit www.emerson-ept.com
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"L" series spindles are classified into two different types
—"LB"&"LE". This designation defines the configuration
of the gearing. The "B"in "LB" means basic and the "E"in
"LE"means element. Although both the "LB" & "LE" have
a replaceable flex hub, the "LE" has a replaceable gear
ring (intermediate sleeve) which is more cost effective
to replace when compared to the repair of the roll sleeve
gearing in the "LB".

Q

"L" Design - Larger Grease Capacity

i

=
i

+ ““‘T«-»-l‘

Typical Competitor Design
Reduced Grease Capacity

The "life blood" of any gear spindle is lubrication. The
"L" spindle is superior in design when compared to the
competition due to the increased lubrication area. The
"L" spindle seals on the shaft rather than the flex hub.
Besides a larger lube capacity, this sealing arrangement
encapsulates the flex hub to shaft spline connection,
which avoids fretting wear of the spline and keeps
moisture from damaging the spline.

For any assistance call customer service or
coupling Engineering staff at 410-768-2000 or
couplingengineering@emerson-ept.com for a

solution to your problem applications!
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"L" Series Main Drive Gear Spindle Features

Additional Features:

* Replaceable thrust buttons to help provide alignment
around the center of the gearing.

Rising ring seal maintains a positive seal on the
shaft under misalignment, where lip seals may
open up under misalignment.

Bump on flex hub creates a positive stop and helps

prevent breakage of teeth due to over misalignment.

« Self-aligning spring unit, keeps the roll end casing
erect during roll changes (support of roll casing not
required).

Self-aligning
Spring Unit

Hub Retaining Nut

* Multiple roll end bore designs available.

Replaceable Flat Keys

Replaceable bore
liners & flat keys

Tooth End Breakage due to
over-misalignment

Shaped Bore

Piloted Bores

L,

\Zwsa ”.r/ 2

VNN

Pilot Bushings
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We manufacture two types of auxiliary spindles for high

misalignment applications:

e SF (spindle flange) Series

Gear Spindles

Auxiliary Spindles
SF and SL Series

Alloy Steel Hubs and Sleeves:

*  We manufacture hubs and sleeves from high nickel,

alloy steel

(not carbon steel) for higher core strength.

e SL (spindle leveler) Series ¢ Two-step hardening process:
¢ Through hardening for increased core strength
¢ Nitriding of teeth and sealing area for reduced

Design Features:

¢ Accommodates 6° static misalignment per flex half
¢ Crowned tooth tips and faces to help provide uniform
load distribution at varying misalignments.

Seal Design:

e The large radial displacement lip seal supplied as
standard provides adequate lubrication retention for .

most applications.

wear and coefficient of friction. We are the only
manufacturer to offer seal surface nitriding as
a standard feature!

* Superior to induction hardened carbon steel spindles:
* Greater core strength makes for a stronger spindle

and increased service life.
Nitriding produces less distortion than induction

hardening, resulting in better load distribution.

e For severe applications (high heat, high misalign-

ment, or high speed) we offer an exclusive all-
metal, rising ring seal. This seal is non-perishable
and provides a positive seal that maintains a larger

lubrication reservoir.

Selecllon Procedure
Calculate torque (T
T, (Ib-in.)=HP x 63,025 x §erwce Factor (See Table 4)

to be transmitted:

RPM

2. Select size and type from Table 5 under the appropri-
ate operating misalignment angle. Torque capacity (T, F
must be greater thanT_ (T >T ). Consult KOP-FLEX to
verify your selection.

3. Check pages 220 & 221 for dimension & bore capacity.

Table 4- Service Factors (Auxiliary Drive Spindles)

Service Factor
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Table 5 — Model 6 Degree Series SF and SL Gear Spindle Specification

Alloy AISI 4140 Nitrided Gearing
Series SF Series SL - - - - —— T
oD oD Normal Torque Capacity (Ib-in) of spindle gearing for Misalignments Indicated

ez (inches) (inches) Tn Tn Tn Tn Tn Tn Tn Tms

1(:|J 15:1_9 2|:|J 3deg 4deg 5 deg 6 deg Shaft
1.5 6 0Q 400 2066 082 0a8 1 082 1 080 8 00 5 06 080
2.0 7 0Q 500 5 802 4 004 3 086 2 085 2 080 1 006 1 080 0882
25 8 83 600 8 287 7 063 6 061 4 004 3 025 2 086 1 067 0605
3.0 9 44 700 1 4094 1 0852 1 0040 7 084 5 029 4 084 2 089 0819
3.5 1 001 800 2 6814 2 0820 1 0886 1 0802 9 086 7 082 4 088 0063
4.0 1 052 900 3 0805 2 0849 2 0844 1 0B57 1 0004 1 0840 7 080 0049
45 1 263 1 00 4 8829 4 0631 3 0844 2 0854 1 0869 1 0084 9 029 0080:
5.0 1 135 1 621 6 6895 5 06835 4 0616 3 0882 2 0@36 1 0879 1 0023 00404
5.5 1 656 1 62 8 4687 7 0883 6 051 4 0293 3 oe1s 2 0046 1 0067 0048!
6.0 1 008 1 Qo+ 1 2064p 1 0274 8 0827 6 0822 4 0889 3 0847 2 0805 0023
7.0 2 570 1 7% 1 08495 1 o0o42¢ 1 0868 8 0854 6 0877 5 0880 3 0004 0029p1

CAUTION! Capacities are of gearing only. If selection torque exceeds Tms (limit of shafting) then an alloy shaft may be required. - Consult KOP-FLEX.
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Interchange
Why KOP-FLEX® Brand Couplings?

e SF and SL standard gear spindles are manufac- e We nitride the seal surface to extend service life. Our
tured from AISI 4140 steel nitrided gearing, which competitors don't offer this as a standard feature.
provides longer service life than competing induction e Custom designs on request.
hardened gearing. e Carbon or alloy shafts as required.

e We offer an optional all-metal rising ring seal for o
positive lubricant retention (lip seals are standard).

+6° misalignment capacity per gear mesh.

Easy interchange with other auxiliary spindle manufacturers

Table 6 - Auxiliary Spindle Size to Size Interchange Guide

SL Series
KOP-FLEX® BRAND COUPLINGS AMERIDRIVES* SL RENOLD AJAX* DS

15 4 051
2 5 002
25 6 052
3 7 003
35 8 053
4 9 004
45 10 50

5 1 1861 08
55 1 /62 56

6 14 08

7 1 /85 00

SF Series
KOP-FLEX® BRAND COUPLINGS AMERIDRIVES* SF RENOLD AJAX* D-100

15 6 051
2 7 002
25 8 /83 50

3 9 1& 08
35 11 50

4 1 /22 00
45 1 /&3 50

5 1 165 08
55 1 186 56

6 18 08

7 2 80 00

* The following are believed to be the trademarks andfor trade names of their respective owners, and are not owned or controlled by Emerson Power Transmission. Ameridrives: Ameridrives
International LLC; Renold and Renold Ajax: Renold Public Limited Company.

Visit www.emerson-ept.com 219
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SF Series - 6° flange type auxiliary spindle

Applications
Use Our 6° SF spindles on auxiliary equipment:
* Pinch rolls and tension bridles
* Continuous casters
* Pickle and galvanizing lines
¢ Paper machines
* Rubber Calenders
* Compactors/bricketters

Br B
L-J
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[@————————— SHAFT SEPARATION ——— =

(TO SUIT)

Auxiliary Spindles
SF Series

Features
* Exposed bolt furnished standard (shrouded bolt
design on request)
¢ Lip seal furnished standard, optional all-metal
rising ring seal
* Custom designs on request

/
9. LI

'
‘_EF

/ \— FLEX HUB

77

T
THRUST BUTTON
RIGID HUB
LIP SEAL
ACCESSORY SET THRUST PLATE
SLEEVE
6° SF Specifications (inches)
Maximum Bore with Dimensions
Size Standard Keyway
Flex Rigid A BF BR c cP D EF ER G GR o]
1.5 1 578 2 26 600 222 194 034 006 200 231 184 394 381 62
2.0 2 573 3 5B 700 262 238 037 009 250 281 228 494 481 38
25 2 578 4 o0 838 278 300 050 012 300 303 291 588 575 [ole3
3.0 3 005 4 5@ 944 331 356 050 012 375 3589 347 688 675 88t
3.5 4 000] 5 08 1 Qo 397 412 053 015 425 394 403 800 775 65
4.0 4 526/ 6 52 1 5@ 431 462 072 015 475 438 444 925 900 56
4.5 5 573 7 5B 1 638 466 525 072 016 550 475 506 1 380 112 50
5.0 6 000 8 08 1 36 528 588 075 019 600 550 569 1 56 1 38 5@
5.5 6 526) 8 00 1 7% 631 716 082 019 700 650 697 1 62 1789 23
6.0 7 521 8 50 1 0® 700 766 088 025 750 725 747 1 88 1 50 am1
7.0 8 005 1 000 2 7® 800 900 106 025 800 8 38 875 1 066 1 38 ae1
220 220
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SL Series - 6° leveler type auxiliary spindle

Applications
Use our 6° SL spindles on auxiliary equipment with
space (outside diameter) constraints:
* Levelers and flatteners
e Tube mills
¢ Side trimmers
 Tension and payoff reels
¢ Pinch and brush rolls
¢ Coilers and uncoilers

/ ROLL ADAPTER

Bs

/ - |
As

SHAFT SEPARATION —————=
(To suIT)

SHAFT —\

Auxiliary Spindles
SL Series

Features
Adapter designed for quick roll change
Lip seal furnished standard, optional all-metal rising
ring seal
Custom-designs on request
We use a setscrew to retain the sleeve on the
adapter hub, rather than the troublesome retainer
ring used by some competitors

PINION ADAPTER

\ I-M-—

._G_ _._,_ —————
s.—EF-i_.f' Ea

//J—\H%_K%l \—FLEXHUB

vy,

-
AR\ AN

SET SCREW THRUST BUTTON THRUST PLATE
SLEEVE ADAPTER LIP SEAL
6° SL Specifications (inches)
Maximum Bore with Dimensions
Size Standard Keyway
Flex Adapter A Ay By c Cp D E, Eg o
1.5 1 578 273 388 406 538 034 006 200 300 231 62
2.0 2 573 3 00 488 500 6 62 037 009 250 388 281 38
2.5 2 578 3 08 588 600 753 050 012 300 450 303 0o
3.0 3 005| 4 52 688 719 884 050 012 375 525 359 88
3.5 4 ooa| 5 o0 788 800 179 053 015 425 688 394 6%
4.0 4 526 5 50 888 900 1 69 072 015 475 712 438 56
45 5 573| 6 38 981 139 112 072 016 550 862 475 50
5.0 6 000| 7 26 1 38 1 62 197 075 019 600 938 550 56
5.5 6 52| 7 78 13 162 1 8% 082 019 700 129 650 2%
6.0 7 521 9 00 178 1 06 158 088 025 750 128 725 am1
7.0 8 005| 1 000| 1 56 175 2 75 106 025 8 00 1 58 838 a1
Visit www.emerson-ept.com
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