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Ameriflex:

Diaphragm Couplings

Since its introduction in 1971, the Ameriflex
multiple convoluted diaphragm coupling
has continued to set new standards for

life and reliability in high performance
machinery applications. Today, by using
the latest design and manufacturing
technology, Ameridrives International is
able to offer increased diaphragm coupling
performance without compromising this
outstanding reliability.

Advanced analysis and manufacturing
processes have produced increased
ratings without reducing safety factors.
The use of the latest finite element
analysis methods verified by strain gage
and dynamic testing has allowed for a
more precise calculation of the Ameriflex
diaphragm stresses.

Using state of-the-art manufacturing
processes, we have developed our new
INTEGRAL FILLER diaphragm pack.

The INTEGRAL FILLER diaphragm allows
for greater design flexibility. The number
and thickness of diaphragms and the dia-
phragm stress distribution are optimized
while maintaining the traditional benefits
of thin, separated, multiple convoluted
diaphragms. Combining and optimizing
the ratio of the steady state and dynamic
stresses of the diaphragm allows for
increased continuous torque capacity
while maintaining infinite life design.

In addition, the Ameriflex coupling is now
provided with 15-5 PH stainless steel as
standard diaphragm material. This is the
same material used in our most critical
military marine propulsion and aircraft
applications.
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These technologies allow for increased
versatility in Ameriflex coupling design.
Users may now choose the coupling best
suited for their application. Direct inter-
changeability is maintained with previously
supplied Ameriflex couplings.

The INTEGRAL FILLER diaphragms
permit increased torque capacity without
compromising Ameridrives International
standard conservative design practices.
Safety factors are consistent and are

not changed based on service or applica-
tion factors, such as those specified

by API-671.

Ameriflex couplings have infinite life at
catalog ratings without the use of a
minimum application factor.

The design of the Ameriflex coupling
enables the user to reliably compensate
for the increased demands of high perfor-
mance turbomachinery. The inherent low
axial and bending stiffness of the muitiple
convoluted diaphragm reduces bearing
loads, which can increase equipment life.

Ameridrives International is committed to
customer satisfaction. Let our team pro-
vide a flexible coupling for your important
application.
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The Ameriflex Advantage

¢ High torque to diameter ratio. o
* High torque to weight ratio. .

¢ Low windage and horsepower loss.
* Diaphragms designed for infinite life

using Finite Element Analysis verified .

by strain gage and dynamic testing.
* R Series integral filler diaphragm main-

tains diaphragm flex area separation .

with optimized convolution form.
¢ All Ameriflex couplings are manufac-

tured to API-671 requirements. o

* Low bending moment and axial force
while maintaining high torque capacity,

resulting in lower bearing loads. o

e Symmetrical diaphragm does not
subject connected equipment to an
alternating moment.

* Large axial travel capability with
constant axial stiffness.

Low repeatable unbalance.

Multiple separated diaphragms in a
pack provide a built-in, fail-safe feature.

Diaphragms are 15-5 PH stainless steel.

Shot-peened diaphragms for improved
fatigue strength and stress corrosion
resistance.

Diaphragms capable of operating in
extreme environments without
protective coatings.

Black oxided, heat treated, alloy steel
torque transmitting components are
standard.

Sub-assemblies are field replaceable.

Maintenance free for years of depend-
able performance.

Customized designs available.

OD Bolts

Shipping e Spacer Bolts Diaphragm Pack

Spacer

AMERIFLEX RR SERIES COUPLING

Rigid Hub

Fig. 1
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Ameriflex:

Diaphragm Couplings

Series Description

RR Series (Reduced Ratio)

The Reduced Ratio design {Figure 2) offers
high torque and large bore capacity, with
a light weight, low moment assembly.
Large axial travel capacity is maintained.
Torque is transmitted from the pack to
the spline adapter by a major diameter
interference fit spline. The inside diameter
of the pack is tightly clamped by a high
strength clamp nut.

RM Series (Reduced Moment)

The Reduced Moment design (Figure 3)
provides a large bore and high torque
capacity with the lowest overhung
moment. Large axial travel capacity is
maintained. Torque is transmitted from
the hub to pack by a major diameter
interference fit spline. The inside diameter
of the pack is tightly clamped by a high
strength clamp nut. Locking helicoils in
the guards are now a standard feature,
which further reduces windage and
horsepower loss.

RS Series (Reduced Ratio Short)

The Reduced Ratio Short design (Figure 4)
maintains the high torque to bore ratio
and the large axial travel capacity of the
RR Series with a one piece center section.
Most commeonly used for short shaft-to-
shaft applications and gear coupling retro-
fits with high torsional stiffness. Torque is
transmitted from the pack to the center
shaft by a major diameter interference fit
spline. The inside diameter of the pack is
tightly clamped by a high strength clamp
mut. Locking helicoils in the guards are
now a standard feature.

HP Series (High Performance)

The original High Performance design
(Figure 5} is used where very large axial
travel capacity and the lowest stiffnesses
are desired. The pack transmits torque to
the spline adapter through a major dia-
meter interference fit spline. The inside
diameter of the pack is tightly clamped
by the clamp ring bolts.

In accordance with our established
policy to constantly improve our
products, the specifications con-
tained herein are subject to change
without notice.
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Coupling Designation, Construction and Materials

Coupling Designation

#10-11 RR

| Series
RR - Reduced Ratio
RM - Reduced Moment

RS - Reduced Ratio Short
HP - High Performance

Number of Diaphragms
per Pack

—— Nominal Diaphragm QD
(inches)

Materials

Diaphragms

The standard grade of material used to
manufacture the Ameriflex diaphragm is
15-5 PH stainless steel. This is a precipi-
tation hardening grade of stainless steel
that offers high strength while maintain-
ing toughness. The corrosion resistance
properties of 15-5 PH exceed the more
commonly used grades of stainless steel.
This has been proven by years of
Ameriflex field experience in corrosive
environments, including chlorine and
hydrogen sulfide. In addition, all dia-
phragms are individually shot-peened
and inspected. Shot-peening improves
fatigue strength and resistance to stress
corrosion. However, this increased fatigue
strength is not used in our safety factor
calculations.

The diaphragms are capable of operating
at temperatures of -50F to 600°F without
pratective coatings. Gonsult Ameridrives
International for coupling ratings above
450°F.

Hubs, Adapters, Spacers

All remaining torque transmitting
components of the Ameriflex coupling
assembly are manufactured from high
quality AlSi-4140 alloy steel and heat
treated to the required strength levels.
These components are fumished with
black oxide finish.

Hardware

The standard bolt used is manufactured
from high quality alloy steel and heat
treated to 160,000 PSI minimum yield
strength. The bolt head is a 12-point
extemal wrenching design. Equivalent
strength Grade C all-metal prevailing
torque hex locknuts are used to secure
the clamped connection. All standard
hardware is plated for thread lubricity and
comosion resistance.

Shim Sets

Shims (Figure 9} are provided to adjust
the effective length of the coupling at
installation o accommodate variations in
flange-to-flange dimensions when moving
the connected equipment is difficult or
impossible. The coupling spacer is inten-
tionally made short by the thickness of
one shim set. This allows for flange-to-
flange adjustability of the total thickness
of one shim set,
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Ameritlex:

Diaphragm Couplings

The Multiple Convoluted Diaphragm Pack

The heart of the Ameriflex multiple
convoluted diaphragm coupling is the
stainless steel diaphragm pack {Figure 10).
The pack consists of several thin, convo-
luted diaphragms. The R Series pack
consists of diaphragms with the flexing
area machined thinner than the ID and 0D,
The resulting integral fillers (Figure 11)
maintain separation of the flex area.
Construction of the HP Series has not
changed, with uniform thickness dia-
phragms separated zat the ID and OD by
filter rings and segments (Figure 12).

The new integral filler design optimizes the
shape and thickness of the diaphragms.
The separate filler rings and segments
have been eliminated, reducing the
number of components and manufac-
turing processes.

It is the thin convoluted diaphragms in
parallel that give Ameriflex couplings their
flexibility while maintaining torque capa-
city. Stresses, moments and forces of a
diaphragm increase with the third power
of the thickness. The use of several thinher
diaphragms produces substantially lower
values than a single diaphragm coupling
with equal flex element thickness. Lower
forces can be achieved without sacrificing
peak torque capability or relying on
mechanical back-up systems. Mechanical
back-up devices, which engage to transmit
power in the event of transient peak
torques, can increase the level of damaging
forces transmitted to a system at the
worst possible time.

A major advantage in the use of the thin
convoiuted diaphragm is the reduction of
undesirable moments and forces trans-
mitted to the bearings of the connected
equipment. The convoluted form permits
accurate prediction of those moments
and forces.

All styles of Ameriflex diaphragm packs
have a constant axial stiffness with a
single axial natural frequency. The unrol-
ling action of the convolutions results in
the diaphragm’s large axial capacity and
low stresses (Figure 13}. Disc and contour
diaphragms accommodate axial motion
by pure deformation of material. In fact,
once axial motion in a disc or contour
diaphragm exceeds approximately one-
half of the material thickness, stiffness
and stresses become non-linear and
increase exponentially. Therefore,
predicting the axial force upon rotating
equipment is very difficult for couplings
that have a non-linear stiffness. A com-
parison of force versus axial travel of
disc, contour digphragm, and convoluted
diaphragm couplings in Figure 14
demonstrates the stiffness variations.

The convolution provides for a constant
stiffness over a larger range of axial travel
than does a disc or contoured diaphragm.
The multiple convoluted diaphragm
coupling has a distinct advantage over
gear couplings in axial force and misalign-
ment moment predictability.
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Safety Feature

Multiple separated diaphragms provide
an additional safety feature. The stresses
in each diaphragm in a pack are not equal
due to the offset stress as shown in
Figure 15. Therefore, if a fatigue failure
was to occur due to overmisalignment,
the outer diaphragm will fail first. Since
the diaphragm flex areas are separated,
one failed diaphragm will not necessitate
the next to fail. The next diaphragm will
have a lower cornbined altemating stress
than the first, due to a lower offset stress.

i machinery operations continue and the
next outermost diaphragms continue to
fail, the decreasing stress effect would
continue until approximately one-half of
the diaphragms hava failed. Then the
torque component of stress would cause
the remaining diaphragms to fail in torsion,

As a failed diaphragm continues to oper-
ate, cracks can develop intc broken
pieces. These will centrifuge and be
caught in the guard. Most turbomachinery
today incorporates vibration monitoring
equipment designed to detect any
unbalance by such a failed diaphragm.

A totat failure could also be prevented
by inspection of the coupling, at normal
maintenance periods, for cracks or
distress areas in the outer diaphragm

of the pack.

Design Variables

Steady state stresses have a definite
relationship to each other. A decrease in
a steady state stress, such as shear stress
due to torque, allows for an increase in
another steady state stress, such as axial
stress due to equipment shaft movement,
or centrifugal stress due to speed. Curves
are provided for Series RR/RM/RS
Ameriflex with the standard number of
diaphragms, to define this relationship
and assist the user in coupling selection
process. it is also possible to vary the
number of diaphragms per pack to suit
special applications. Consult Ameridrives
International for ratings.

Y

Ameriflex Diaphragm Stress Analysis
The Ameriflex multiple convoluted dia-
phragm is designed for infinite life based
on the constant life diagram. Figure 16
shows typical results for the RR Series.

Mean stresses (torsional, axial and
centrifugal) are induced by steady state
torsional loading, steady state axial deflec-
tions and coupling rotation. Altemating
stresses (torsional, axial, flaxure and
offset) are a result of atemating torsional
loading, cyclic axial deflections, and
equipment misalignment or offset.

The design analysis for the Ameriflex
diaphragm begins with calculating the
directional siresses (radial, tangential and
shear) for each of the load conditions des-
ctibed above. The actual stress equations
are derived from finite. element analysis
{FEA). The strong correlation of FEA to
strain gage testing (Figure 17) confirms
that a two-dimensional analysis is appro-
ptiate for the diaphragm configuration.

These directional stresses are combined
to obtain the maximum and minimum
pringiple stress for both the mean and
alternating conditions. The von-Mises or
distortion energy theory is then used to
obtain tha combined mean and alter-
nating stresses. Finally, these combined
stresses are used to calculate the com-
bined constant life safety factor as shown
in Figure 16. The minimum cyclic safety
factor for the alternating stresses is 2.0.
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Ameriflex:

Diaphragm Couplings
Coupling Selection

Step 1 - Selection Torque
Calculate selection torque (T} from:

T HP x 63025 x SF
" RPM
SF = Service factor from chart

(Page 9, Figure 19)

NOTE: For API-671, applications use a
1.75 SF unless otherwise
specified.

CAUTION:

Generator short circuit, comprassor
surge, glectric motor starts and other
applications can result in single cycle
peak torques. Synchronous motors and
reciprocating engines can exhibit high
multiple cycle peak torques. It is important
that these peak torques be considered
when selecting a high performance
coupling. We will assume a psak torque
equal to 7 x normal operating torque for
generator drives or synchronous motor
drives unless otherwise specified.

Step 2 - Axial Travel Requirements

It is important to identify the movement
of the drive and driven equipment shaft
ends relative to a reference point, with the
negative direction being toward the
bearing and positive being away from the
bearing. Shaft end movement occurs as a
result of thermal changes in housing and
shafis as well as fluid thrust. Axial travel
requirements should be evaluated at
start-up, transient operating conditions,
shut down and normal operation.

Ameridrives Intemnational recommends
installing high performance dry couplings
with pre-stretch to reduce axial forces
during operation. Where application condi-
tions allow, the coupling should be installed
with prestretch equal to the thermal growth
from cold to hot normal operation.

Step 3 - Coupling Series Selection

The following guidelines are suggested to
assist in initial selection of the coupling
series:

RR Series - Should be the initial
selection unless torque requirement is
greater than a size 16 rating or the rotor
dynamic concems dictate a Reduced
Moment {(RM) design.

RS Series - Should be selected if
distance between shaft ends is less than
the minimum for AR selection. The HP
Series short shaft-to-shaft design will be
provided for sizes 19 and larger.

RM Series - Ideal selection if low
overhung moment is required.

HP Series - Select if axial travel or
torque capacities of R Series design does
not satisfy the requiraments of the appli-
cation. This series is also appropriate
when minimal axial or bending stitfness
is required.
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Step 4 - Coupling Size Selection

The initial selection is determined by
choosing a continucus torqus rating
value that is equal to or greater than the
calculated selection torque value. See
pages 10-16 for initial selection based on
torque and axial travel requirements.
Graphs are provided for the R Series
couplings to permit selection of maximum
torque capacity based on application
axial requiremnents. See exampie.

Step 5

Check bore, peak torque, misalignment
and speed capacities and envelope
restrictions to confirm initial selection.

Contact Ameridrives International:

1. f speed or misalignment requirements
exceed catalog values.

2. M reduced axial or bending stiffness is
regjuired.

See page 19 for special retrofit
considerations,

For assistance in selection, fill out and
return pages 22 and 23 with your specific
application requirements.

NOTE: Service Factors applied incomectly
will increase coupling size and weight
unnecessarily. If coupling selection with
Service Factor is too heavy or large,
consult Ameridrives Intemational. Factors
should be applied to normal operating
torques only.

AXIAL TRAVEL vs. CONTINUQUS TORQUE RATINGS

R SERIES SIZE #14-12

TOTAL COUPLING AXIAL TRAVEL {+IN}
a
3

0.220
02107 ~EOUPLING TORGUE RATING
0.150] :190 (N OPERATING AXIAL TRAVEL |
0.1804 . S S
i OPERATING TORQUE

0.120- ‘, v
0110 T i t i T 1 t T 1 L
200 300 500 500 800 500 1000
250 350 450 550 850 750 a%a 850
CONTINUQUS TORQUE {IN-LB x 10E3)
Fig. 18
Step 4 Example:

35,000 HP gas turbine driving centrifugal
compressor at 5000 RPM, AP1-671 applies,
axial travel requirement is £ .190 inches.

35,000 x 63,025 x1.75 772,056

T= in.-Ib.

5,000

From table on page 10, select size
14-12RR, then confirm axial travel and
torque capacity from graph on page 11;
see Figure 18.

NOTE: Coupling torque rating will be
850,000 in.-Ib. Total axial capacity

is .380 in.
SERVICE FACTORS
TYPE DRIVER
STEAM
LOAD DRIVEN EQUIPMENT OR GAS ELECTRIC | API-671*
TURBINE MOTOR
CENTRIFUGAL PUMPS AND
CONSTANT COMPRESSORS; CONVEYORS, 1.00 1.25 1.75
TORQUE GENERATORS, LIGHT FANS
MCDERATE LARGE FANS,
TORQUE SCREW COMPRESSORS 1.50 1.75 1.75
FLUCTUATIONS AND PUMPS
Fig. 19 *American Petroleum Institute
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Ameriflex:

Diaphragm Couplings
Engineering Data — RR Series

Coupling Data - RR Series (Reduced Ratio)

D@ o @ @ Half Coupling & Spacer TubeAn.
Max. Continuous Peak Torque Rated KT KT
Coupling Torque Rating Ratin? Speed Wt WR: Y in-Lb./ Wt WR2 In-Lbt
Size (In.-Lb. x 1000) {In.-Lb. x 1000) (RPM) Lb. Lb.4n.2 CG. |Rad.x10s Lb. Lb.-ne. | Rad. x 10
5-9 56.7 85 20,000 11.6 47 -28 3.32 3 1 39.89
6-10 93.3 14¢ 18,000 17.3 92 -.08 6.33 4 2 80.06
8-8 173 260 15,600 38.0 328 24 15.76 7 5 188.04
10-11 331 496 13,600 64.2 847 05 33.8 1.0 12 489.59
12-10 640 960 10,000 107.9 1,980 45 87.2 1.6 27 1,104.43
14-12 900 1,350 10,000 148.6 3,637 1 106.2 21 46 1,864.85
16-9 1,400 2,100 10,000 198.1 6,063 A5 168.77 3.0 80 3J,669.02
22-15® 4,000 9,000 6,000 628.3 34,400 -1.10 57512 7.8 315 12,773.40
@ All ratings at .25° misalignment. Higher misalignments available; consult Ameridrives Intermnational.
@ Peak torque rating is at maximum axial travel rating.
@ For axial travel rating, see axial traval vs. continuous torque ratings curve.
@ Higher speeds available. Consult Ameridrives Intemational for torque capacities at higher than rated speed.
® Weight, WR? and KT based on J = 18 inch SH-8H, and nominal bores.
® Torque applicable up to rated axial travel of .200 inches.
Barrel Bore | Bore Shaft-to- : Stiffness per Diaphragm ®
Coupling| Dia. Flange | Spacer | Spacer Dia. Dia. Shaft Shaft [Coupling
Coupling] Q.D. B Dia. 1.D. a.D. F F Length J Length | Axial Stiffness | Bending Stiffness
Size A Max. c D E Nominal{ Max. G Min. L {Lb.An.} {(In.-LbJ/Degree}
5 597 4.56 5.00 3.50 3.69 2.00 3.25 2.44 7.50 22.88 1,250 100
| & €.94 5.44 594 4.44 4.63 2.50Q 375 3.03 7.50 24.06 1,200 124
8 8.97 7.25 6.94 5.09 5.38 3.50 5.00 419 8.56 26.38 2,200 440
10 10.94 8.50 897 6.81 7.13 4.00 6.00 4.75 10.19 27.50 1,700 400
12 12.94 10.62 10.94 8.00 B.44 5.00 7.50 6.03 | 11.38 30.06 2,300 880
14 14.75 12.12 12.06 .13 9.63 5.50 8.50 6.03 13.44 30.06 2,200 950
16 16.94 14.00 13.69 10.63 11.25 6.00 10.00 7.22 13.69 32.44 3,800 2,550
2 22.38 18.88 | 19.88 12.00 13.38 9.00 13.50 10.88 | 23.12 44.88 5,000 4,046

® Coupling length based on J = 18 inch SH-SH.

® Coupling Axial Stifiness (Lb./In.) = No. of Diaphragms

2

x Diaphragm Axial Stiffness.

Coupling Bending Stiffness (In.-Lb./Degree) = No. of Diaphragms x Diaphragm Bending Stiffness,

10




%' MEX (55) 53 63 23 31 MTY (81) 83 54 10 18
<27

DIST. AUTORIZADO QRO (442) 1 95 72 60 ventas@industrialmagza.com

AXIAL TRAVEL vs. CONTINUOUS TORQUE RATINGS

RR SERIES - SIZES #5, #6 AND #8
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Ameriflex:

Diaphragm Couplings
Engineering Data — RM Series

- L b
Coupling Data - RM Series {Reduced Moment)
T @ @ @ Half Coupling & Spacer Tuba/in.
Max. Continuous Peak Torque Rated KT KT
Couggng Torque Flatolgg Hatir? Speed Wt WR: Y In.-Lb./ Wi WRz In-Lb.f
5 {In.-Lb. x 1000) {In.-Lb. x 1000) {RFM) Lb. Lb.-In.2 C.G. [Rad. x 106 Lb. Lb.-inc. | Rad.x 10¢
5-7 43.3 65 20,000 10.2 40 1.66 2 3 1 39.89
6-8 767 115 18,000 15.8 85 2.13 5.71 4 2 80.06
8.7 166 250 15,000 309 261 277 12.46 7 5 188.04
10-9 290 435 13,000 550 707 3.29 28.48 1.0 12 48859
12-8 517 775 10,000 g2.1 1,646 3.74 54.16 1.6 27 1,104.43
14-10 750 1,125 10,000 1271 3,030 432 50.29 2.1 46 1,864.85
16-8 1,200 1,800 10,000 199.4 5,887 5.76 140.59 3.0 80 3,669.02
2215 @ 4,000 9,000 6,000 556.6 31,705 -71.75 449,64 7.8 M5 12,773.40

@ All ratings at .25° misalignment. Higher misalignments available; consult Ameridrives Intemational.
@ Peak torque rating is at maximum axial travel rating.
@ For axial travel rating, see axial travel vs. continuous torque ratings curve.
@ Higher speeds available. Consult Ameridrives Interational for torque capacities at higher than rated speed.
® Weight, WR? and KT based on J = 18 inch $H-SH, and maximum bores.
® Torque applicable up to rated axial travel of .200 inches.

Barrel Bore Shaft-to- o) Stiffness per Diaphragm &
Coupling Dia. Flange | Spacer | Spacer Dla. Shaft Shaft Coupling
Coupling] 0.D. B Dia. L.D. Q.D. F Length J Length Axial Stittness | Bending Stiffness
Size A Max. C D E Max. G Min, L (LbAn.) {In.-LbJ/Degree)
5 5.597 3.25 5.00 3.50 3.69 2.25 2.44 3.88 22.84 1,250 100
6 6.94 3.83 5.94 4.44 4.63 2.50 3.03 4.62 24.06 1,200 120
g 8.97 4.84 6.94 5.09 538 3.25 3.59 412 2519 2,200 440
10 10.94 5.99 8.97 6.81 7.13 4.00 4.75 4.44 27.50 1,700 400
12 12.94 7.25 10.94 8.00 8.44 4.50 5.31 6.19 2B.62 2,300 880 ]
14 14.75 8.12 12,06 913 9.63 5.50 6.03 6.62 30.06 2,200 950
168 16.94 9.75 13.69 10.63 11.25 6.50 8.00 8.69 34.00 3,800 2,550
22 22.38 13.38 19.88 12.00 13.38 9.00 10.88 10.88 23.12 5,000 4,046

@ Coupling length based on J = 18 inch SH-SH.

® Coupling Axial Stiffness {Lb./In.) = No. of Diaphragms

2

x Diaphragm Axial Stiffness.

Coupling Bending Stiffness {In.-Lb./Degree) = No. of Diaphragms x Diaphragm Bending Stiffness.
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AXIAL TRAVEL vs. CONTINUOUS TORQUE RATINGS
RM SERIES - SIZES #5, #6 and #8

TOTAL COUPLING AXIAL TRAVEL (+IN)
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AXIAL TRAVEL vs. CONTINUOUS TORQUE RATINGS
RM SERIES - SIZES #10, #12, #14 and #16
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Ameriflex:

Diaphragm Couplings
Engineering Data — RS Series

DIA,

a
pt
'-——,_m

Coupling Data - RS Series (Reduced Short)

T @ @@ ® Half Coupling ® Spacer Tube/in. ]
Max. Continuous Peak Torque Rated KT KT
Coupling Torque Rating Flatin? Speed Wwt. WR= Y In.-LbJ Wt. WR: In.-Lb/
Slze {In.-Lb. x 1000) {In.-Lb. x 1000) (REM) Lb. Lb.-In.2 C.G. |Rad. x 10s Lh. Lb.-ne. | Rad.x 105
59 56.7 85 20,000 1.3 43 -.08 2.59 4 1 26.29
6-10 93.3 140 18,000 17.7 84 .04 571 B 2 62.08
8-8 173 260 15,000 36.9 301 42 1477 1.0 4 161.29 |
10-11 331 496 13,000 60.0 746 .34 29.34 1.5 8 342.30
12-10 640 960 10,0600 1005 1,771 .80 56.96 2. 17 £€86.23
14-12 900 1,350 10,000 1342 3,170 B0 91.23 2.7 28 1,155.80
16-9 1,400 2,100 10,000 182.0 5423 .88 155.74 a7 59 2,379.79 |
2215 @ 4,060 5,000 6,000 534.1 28,810 -1.69 604.48 96 269 10,966.00
@ All ratings at .25° misalignment. Higher misalignments available; consult Ameridrives Intemational.
@ Peak torque rating is at maximum axial travel rating.
@ For axial travel rating, see axial travel vs. continuous torque ratings curve.
@ Higher speeds available. Consult Ameridrives Intemational for torque capacities at higher than rated speed.
® Weight, WR? and KT based on J = 18 inch SH-SH, and nominal bores.
® Torque applicable up to rated axial travel of .200 inches.
Barrel Bore | Bore Shaftto-| @ Stiffness per Diaphragm ®
Coupling| Dia. (Shoulder| Spacer | Spacer | Dia. Dia. Shaft | Shaft |Coupling
Coupling] OQ.D. B Dia. 1.D. Q.D. F F Length J Length | Axial Stiffness | Bending Stiffness
Size A Max. o D E Nominal| Max. G Min. L {Ln./n.) {In.-Lb/Degree)}
5 5.97 456 3.29 2.50 2.81 2.00 3.25 244 3.00 22 88 1,250 100 |
& 6.94 5.44 3.86 2.84 an 2.50 3.75 3.03 3.06 24.06 1,200 120 i
B 8.97 7.25 4.97 3.68 4.25 3.50 5.00 4.19 3.75 26.38 2,200 440
10 10.94 8.50 5.83 4.38 5.09 4.00 6.00 4.75 4.50 27.50 1,700 400
12 12.94 10.62 6.98 531 6.12 5.00 7.50 6.03 5.00 30.06 2,300 880
14 14.75 12.12 7.83 6.00 6.94 5.50 8.50 6.03 5.50 30.06 2,200 a50
16 16,94 14.00 9.50 7.38 8.44 6.00 10,00 7.22 5.50 3244 3,800 2,550
22 22,38 18.88 13.38 9.50 11.56 9.00 13.50 10.88 7.50 3976 5,000 4,046

@ Coupling length based on J = 18 inch SH-5H.

® Coupling Axial Stifiness (Lb./In.) = No. of Diaphragms

2

X Diaphragm Axial Stiffness.

Coupling Bending Stiffness (In.-Lb/Degree) = No. of Diaphragms x Diaphragm Bending Stiffness.

14
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TOTAL COUPLING AXIAL TRAVEL (+IN)

AXIAL TRAVEL vs. CONTINUOUS TORQUE RATINGS

RS SERIES - SIZES #5, #6 AND #8
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Ameriflex:

Diaphragm Couplings
Engineering Data — HP Series

A T
DIA. DIA. F
. Dia,
j !
DIA. e
1
L ]
Coupling Data — HP Series (High Performance)
@ Q@ Coupling @ Half Coupling® Spacer Tube/In.
Max, Continucus | Peak Torque Axial Rated KT KT
Coupling | Torque Rating Rating Travel Speed Wt WhR? Y In.-Lh/ Wt WR2 In.-Lb./
Size {in-Lb. x 1000) |{in.-Lb. x 1000) {t n} {RPM} Lb. Lb.-In2 CG.  [Rad. x10° Lb. Lb.-n2 |Rad. x 10°
58 30 45 100 20,000 124 40 -45 1.70 3 S5 - 19.10
6-12 54 96 125 18,000 183 83 -35 3.64 4 1 41.81
8-12 160 250 150 15,000 45.0 aan =26 11.11 9 3 130.93 |
10-14 300 450 187 13,000 73.3 880 =34 24.79 1.2 8 327.48
12-12 500 750 216 10,000 120.8 1,950 -.06 43.51 1.8 15 605.42
14-15 660 1,000 275 10,000 164.1 3,625 -40 69.24 2.0 22 896.27
16-10 675 1,650 312 10,000 230.0 6,41 =44 102.73 25 K 1,395.61
19-14 1,400 3,000 375 8,000 408.8 15,916 =72 187.71 4.2 66 2,669.71
22-15 2,700 4,100 410 7,000 614.9 31,914 A2 332.80 55 137 5,557.59
28-18 5,300 8,000 625 5,800 1,313.3 116,351 .65 736.85 8.8 332 13,507.52
34-15 6,000 15,000 B75 5000 | 21311 | 256,172 4 1,147.57 13.1 754 30,650.07
@ All ratings at .25° misalignment, Highar misalignments available; consult Ameridrives Intemational.
@ Higher speeds available. Consult Ameridrives International for torque capacities at higher than rated speed.
@ Weight, WR? and KT based on J = 18 inch SH-S8H, whichever is greater, and nominal bores.
@ Peak torque rating is at maximum axial travel rating.
Barrel Bore | Shaftto-| ® Stiffness Per Dlaphragm ®
Coupling| Dia. Flange | Spacer | Spacer | Dia. Bore Shaft Shaft |Coupling
Coupling] 0.D. B ) 1.D. 0.D. F Length J Length | Axial Stitfness | Bending Stitfness
Size A Max. ¢ D E Nominal| Max, G Min. L {Lb./In.} (In.-Lb./Degres) |
5 587 4.56 4.00 244 2.69 2.00 3.25 2.44 7.38 2288 800 70
6 6.94 544 4.88 294 3.25 2.50 ars 3.03 8.00 24.08 700 72
8 8.97 7.25 562 344 4.00 3.50 5.00 4.19 9.88 26.38 1,100 228
10 10.94 8.50 7.38 5.00 5.50 4.00 6.00 4.75 11.12 27.50 1,000 223
12 1294 10.62 B.25 5.44 6.13 5.00 7.50 8.03 13.18 30.06 1,500 843
14 14.75 1242 9.25 6.25 6.94 5.50 8.50 8.03 14.50 30.06 1,400 650
16 16.94 | 14.00 11.25 7.06 7.8 6.00 10.00 7.22 16.56 32.44 3,000 2,250
19 19.88 16.00 12.19 7.1 8.50 7.00 11.25 8.69 18.75 37.13 2,700 2,240
22 22.88 1888 | 14.12 9.31 10.56 5.00 1350 | 10.88 20.50 42.26 2,500 2,300
28 20.00 | 2300 | 1850 1144 | 13.08 12.00 16.25 | 13.88 25.50 53.26 2,300 2407
k! 3444 | 2950 | 2200 | 1419 | 16.13 14.00 21.00 | 16.00 34.50 66.50 2,500 7,308

® Coupling langth based on J = 18 inch or minimum S$H-SH, whichever is greater.
@ Coupling Axial Stiffness (Lb./In.) = No. of Dlaphragms
2

x Dlaphragm Axial Stifiness.

Coupling Bending Stiffness (in.-Lb./Degree) = No. of Diaphragms x Diaphragm Bending Stifiness.
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Ameriflex

Diaphragm Couplings
Balance

Ameriflex couplings are designed to
achieve the low levels of potential
unbalance necessary to meet the
increasing demands of high performance
equiprnent. Turbomachinery vibration
levels can be dramatically affected by
coupling unbalance.

All components are machined to stringent
telerances and balanced to the lowest
possible levels of residual unbalance.

The use of light interference fits allows
Ameriflex couplings to be repeatably
assembled without changing component
mass eccentricities which helps maintain
superior levels of balance.

All Ameriflex components and assemblies
are balanced to the residual unbalance
levels of API-671. All rigid hubs, sub-
assemblies, and other short components
are single plane balanced. Spacers and
complete couplings are two plane
balanced. All balancing is done on precise ; Y
soft bearing balancing equipment, with the i EE— .
latest advancements in modem computer Assembly balanclng of an 523-10 Amerifiex coupling for the LM-6000 gas turbina.
technologies.

Fasteners are weigh balanced in sets to
API-671 standards. Component balanced
parts of a coupling assembly are inter-
changeable with new parts from the
factory or parts from identical couplings.
Trim balance holes are provided on
request. Major components are match-
marked for identical reassembly,

Ameriflex couplings can be provided
complying to any API-671 balance option.
In addition, any options for residual
unbalance check or balance machine
sensitivity check can be provided. For
non-APl couplings, component balancing
will be provided unless otherwise specified.

17
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Ameriflex

Diaphragm Couplings

Speed Limits

Speed Limits

Diaphragm couplings are an integral part
of a system. If a system is very rigid then
the maximum speed might be increased.
If the system is soft and has a long shatft
overhang, then it may be necessary to
decrease speed limits. Whenever possible,
a detailed system lateral critical speed
analysis should be performed by the user.
Ameridrives International recammends
the coupling lateral critical speed be a
minimum of 1.5 times the maximum
continuous operating speed.

Axial Natural Frequency - {ANF)
Metallic membrane couplings typically
rely on deformation of the membrane to
accommodate angular and axial mis-
alignment between the shaft ends of the
mating equipment. This deformation is
accompanied by a resultant force
attempting to restore the membrane to
its undeformed shape. Under certain
conditions, the coupling may resonate
along the axis of rotation in what is
commonly referred to as the coupling’s
axial natural frecuency (ANF),

inherent in the design and characteristics
of metallic membrane couplings is the
deformation and stiffness when axially
deflected. For small deflections this stiff-
ness is constant for any type of membrane
coupling. As deflections become increas-
ingly larger, this stiffness may remain
constant or may become increasingly
non-linear, depending upon the design of
the coupling. Forces that are generated
from this stiffness must be counteracted
by the thrust bearings,

As a coupling rotates, there may be axial
excitations such as runout in a thrust bear-
ing. This may intreduce a resonance in
the coupling where the weight supported
by the membranes axially vibrates at the
ANF. This resonance is dependent on the
magnitude of the axial excitation and any
inherent damping that may be present
throughout the train. It is very difficult to
predict if a system will have a significant
excitation, what the coupling response
will be, and if this response is detrimental
to the coupling itseif.

Any coupling resonating at an ANF will
have an additional cyclic axial stress
which could affect the life of the coupling.
Additionally microscopic motion from

18

trictional damping between adjacent
laminations in non-separated metallic
membranes, such as disc type couplings,
can accelerate wear. The Ameriflex
coupling design provides separation of
the flex area which prevents wear and
provides a single ANF,

For these roasons, it is best to avoid
operating a coupling at its ANF.
Ameridrives International standard practice
is to provide an ANF at + 20% away from
the operating speed. The existence of any
axial excitations should be noted when
inquiring about a metallic membrana
coupling.



%' MEX (55) 53 63 23 31 MTY (81) 83 54 10 18
<27

DIST. AUTORIZADO QRO (442) 1 95 72 60 ventas@industrialmagza.com

Ameriflex Couplings for Retrofit Applications

When any High Performance coupling is
selected to replace another type of
coupling {Example: Diaphragm replacing
Class | Gear or a competitor’s coupling),
it is recommended that a complete system
analysis be done by the purchaser. This
is necessary since many equipment
manufacturers use couplings for tuning
their systems. Therefore, indiscriminately
changing a coupling may resutt in move-
ment of a torsional or lateral critical into
the operating speed range.

When designing Ameriflex Couplings for
retrofit applications, we atternpt to match
the weight, torsionat stiffness, and
overhung moment characteristics of the
existing coupling. To properly select a

coupling, the following information is
required:
1. A drawing of the existing coupling
providing the following data;
a. Weight
b. Torsional stiffness
¢. Polar moment of inertia (WR9)
d. Centers of gravity

e. Axial and bending stiffness for disc
or diaphragm couplings

1. Distance from joumal bearing
centedine to end of shaft

g. Thermal growth

2. A drawing of the existing coupling
guard,

Additional Available Information

Ameridrives Intemational maintains a
reference library of informatlon that is
available to all of our customers.
Please feel free to contact Ameridrives
International and request any of the
following data sheets:

P10-GI-6 Information Requirements For
Selection of High Performance

Couplings
P10-GlI-8 Dlaphragm Pack Stresses
P10-G1-9 Retrofit Criteria

P10-Gl-24 Heat Generation and Windage
Loss Calculations

P10-GI-47 Ameriflex Lateral Critical
Speed Calculations

P10-GI-78 Specifications for Ameriflex
Compliance to API-671,
Second Edition

P10-Gl-88 Excepticn to API-671, Second
Edition

G14-Gl-8 Interface Connection
Information

3. History of the existing coupling.
a_ Length of time in service
b. Any problems experienced

NOTE: Couplings are selected based on
information supplied by the purchase.
Ameridrives International will not be
responsible for emors due to incomplete or
inaccurate information. The application of
the guidelines above are not a guarantee
of the successful operation of any coupling
in any system. it is the responsibility of

the purchaser to take the coupling
characteristics and determine their sffect on
the system.

For assistance in selection, fill out and
retum pages 22 and 23 with your specific
application requirements, including
additional retrofit information.

Bending moment vs. misalignment and
axial force vs. axial travel graphs and
installation manuals are also available.

19



%' MEX (55) 53 63 23 31 MTY (81) 83 54 10 18

DIST. AUTORIZADO QRO (442) 1 95 72 60 ventas@industrialmagza.com

Ameriflex:

Diaphragm Couplings
Variations and Custom Applications

Custom Applications
Integral filler diaphragms can be custom-
ized for special applications. The outside

diameter holes can be customized to bolt TRty -
directly to the customer's flanged shaft. st ay e
The diaphragm thickness in the flex area - T

and the number of diaphragms can be
optimized to meet an application’s given
stiffness and torque requirements,

The custom designed coupling can have
a higher torque capacity or greater mis-
alignment capability and can meet the

special requirements of turbomachinery 3
in petrochemical and power generation A
applications. -
Consult Ameridrives Intemational for infor-
mation on your custom application. #519-12 Frame 6000 Load Coupling
Z. - Y
|
|
|
RR/RM Split Series

Close Coupled RM Serias With Helicoils #314-4 Frame 6000 Accessory Coupling

20
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Custom Applications

#12-8 RR With Torquemeter Spacer

#14-8 RR/RM With Torquemeter

#523-10 LM 6000

21
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Ameridrives

I'NTERNATI ONAL

Coupling Products
1802 Pittsburgh Avenue
PO Box 4000

Erie PA USA 16512 4000

Tel 814 480 5000
Fax 814 453 5891

Page1 of 2

Customer: Inquiry No.:
No. of Units:
Date: No.ofPages Phone:
(including cover sheet}
Fax:

Amerifiex Coupling Information Requirements for Selection and Design

Application

Description of drive and driven equipment

Qperating Conditions

Normmal HP Maximum Continuous HP
Speed(RPM}Min____  Dwell ______~  Nomal(Rated) Max Trip
Torque {In.-Lb.) Max. Continuous Max Translent

Service Factor Required

Anticipated Misalignment

Steady State Angular = Offset _______  Axial

Transient Angular .. Offset . Axial

Shaft Information {interface Connection) Driver Driven

Type (Flange, Cylindrical, Etc.)

Bore Diameter and Type (Hydraulic, Straight, Etc.)

Amount of Interference {Min/Max)

Keyway Dimensions and Quantity

Puller Holes (Size, Quantity, Location)

Width and Diameter of Locknuts (if applicabie) (see page 23)

Miscellaneous Information
Shaft-te-Shaft
Desired Pra-stretch
Electrical Insulation Requirements ~ Yes
ts AP1-671 or Other Specification Applicable?

No

Unusual Atmospheric Conditions Such as Chloriﬁe, H:S, Etc.

Envelope Restrictions

Additional Information That You Feel May be Pertinent:
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Tapered Shaft Applications

Page 2 of 2

p————SHAF T ——
LENGTH
! L
SHAFT TAPER IN/FT SHAFT
LARGE END ON DIAMETER SMALL END
DIAMETER DIAI-‘I*ETER
- | ENGTH—
OF TAPER ——l L—LOCKNUT WIDTH
Shaft Data Drive End Driven End
Shaft Large End Diameter
Shaft Small End Diameter
Length of Taper
Shaft Length
Taper (in/ft) on Diameter
Locknut Diameter
Locknut Width
Straight Shaft Applications
Pl BN
SHAFT CE— KA 4 KEYWAY
DIAMETER | KEYWAY KEYWAY
[
KEYWAY
LENGTH '
—=  —KEYWAY WIDTH
Shaft Data Drive End Driven End
Shaft Diameter
Keyway Length
Keyway Width
Bore to Keyway
Keyway to Keyway
CAUTICN:

This product will be selected based on the information supplied
to Ameridrives International by the Purchaser, Complete and
accurate information will help to minimize emors and misapplica-
tions. Further, it is the responsibility of the Purchaser to assure
the

interface connection between couplings and connected equip-
ment {flanges, bolting, keys, hydraulic fits, etc.), are capabie of
handling anticipated loads. Ameridrives International will not be
responsible for erors due to inaccurate of incomplete informa-
tion supplied to Ameridrives International nor does Ameridrives
International assume responsibility for the interface connection.

For further information and installation
procedures, ¢contact Ameridrives
Intemational.

23



%' MEX (55) 53 63 23 31 MTY (81) 83 54 10 18
<27

DIST. AUTORIZADO QRO (442) 1 95 72 60 ventas@industrialmagza.com

]
Clutches & Brakes
Centric Clutch Products Centric® Centrifugal Clutches
PO Box 668 Trig-O-Matic*Overload Release Clutches
}*éf’”%g”ggﬁ II\;JNUSA 07095 G668 Vari-Torgue™ Overload Release Air Clutches
Fax 732 634 0798 Series H Mechanical and Pneumatic Overload Release Clutches
www centricclutch.com Ameriguard*Torgue Limiting Clutches
Industrial Clutch Products Model LK Low Inertia Clutches & Brakes
&? fogmwl USA 53187 0118 Model CB Combination Clutch/Brake
ALIKEs A .
Tel 414 547 3357 Model HC, HBA, HBS Qil Cooled Clutches & Brakes
Fax 414 547 2949 -
Marfand Clutch Products Marland Backstops
EaO(3B o Sg?L USA 60525 0308 CECOM" Clutches
ran
Tel 708 352 3330 CEBMAG Clutches
Fax 708 357 1403 Marland RINGSPANN Freewheel Clutches
.
Couplings
Coupling Products Ameriflex® Diaphragm Couplings
PO Box 4000 Amerigear® Gear Couplings
.E”e PA USA 16512 4000 Amerigear” Mill Spindles
el 814 480 5000 : .
Fax 814 453 5891 General Purpose Link Couplings
www ameridrives.com Universal Joints
N
Enclosed Gear Drives
Nuttall Gear LLC Type TDS Paralle! & Right Angle Shaft Speed Reducers
i% B;?; 'Fgﬁszw USA 14302 1032 Moduline® Concentric Shaft Speed Reducers & Gearmotors
Tol Sls 731 5180 Type SU & Type SD High Speed Gear Drives

Fax 716 731 9329 Type RV Right Angle Vertical Speed Reducers
Veri-Dri Vertical Concentric and Parallel Shaft Drives
Metals Industry Gear Drives
Custom Engineered Drives

Contact your nearest Ameridrives representative.

Coupling Products
1802 Pittsburgh Avenue '
PO Box 4000

Erie PA USA 16512 4000 N TERWMNAT 0 N A L
Tel 814 480 5000

Fax B14 453 5B9]

wiww. ameridrives.com Piinted in USA.
@I‘?@?_ Am_e;idr_iu_e_s Irternational
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