Installation Guide

Airflex by Danfoss
Water Cooled Tensioners

Installation, Operation
and Maintenance of

Airflex. Model WCSEP*

Water Cooled Tensioners
(for size 36EP)

*For prior model 36 WCS
See manual WCS 11100

Forward this manual to the person responsible
for Installation, Operation and Maintenance of
the product described herein. Withoutaccess to
this information, faulty Installation, Operation or
Maintenance may result in personal injury or
equipment damage.

ENGINEERING
TOMORROW

Dacifi

WCS 11105

& Caution

Use Only Genuine Airflex ° Replacement Parts.
The Airflex Division of Danfoss recommends

the use of genuine Airflex replacement parts. The use of
non-genuine Airflex replacement parts could result in
substandard product performance, and may void your
Danfoss warranty. For optimum performance, contact
Danfoss.

AN458265078757en-000101



2.0
2.1
2.2
23

24

3.0
3.1
3.2

33

4.0
4.
4.2
43
44
45
46
4.7
4.8
49

4.10

5.0

5.1

6.0
6.1
6.2
6.3
6.4
6.5

6.6

Table of Contents

INTRODUCTION .. .ttiiiteeeeeeeeensosessesensessssssssssesssssssssssssssossssassnseossns 3
(DT Yol ] o] 4] o HO TSP T OO PPPPPPURRROPPPPRE 3
HOW TEWOTKS ovieiiiiiiieeeitee ettt ettt e st et e s s et e e e sttt e e e s ssabaeeeaasaaaeesasbeaaeesssbaeaesnsssaeesssssaeesssssaeessssseeeesnsseeessnssees 3

INSTALLATION . ..t iiiiiiiiiiieeteteeensossosacesossssssessssnssssssscssossscnsesesses b

Preparation and ALIGNMENT .....co.uiiiiiiiie ettt ettt e st e e st e s bt e e sab e e s abeeeaeeesabeeenbaeesbeesabeeeasbeenabaesabeeenteesasaesnnns 4
1Yo U0 T PPN 5
AT SYSTRIM ..ttt ettt ettt e e et e e e e b et e e s a bt e e e s e bbb e e e e a b bt e e e e b bt e e e e bbb e e e s e b bt e e e e R b et e e e e b bt e e s e bbtee s e nbaeeeeenbaeeeeannne 6
(@oTe] oY a1 {1 4 o OO SO OPPPTRRRROE 6
OPERATION ... iiiiiiiiiiiitieneeeoeeoseocenceosesssesssnssnssssessssssesssonssnssnssnses 8
(@oTa Yo [ Te] g o) 0] 0=l - o] o U URTSPRRRURRNE 8
[ TN T e Y o =T=Ye X[ o1 £ ORI 9
PEriOTIC MAINTENANCE. ... .eiiieiteieeiteett ettt ettt st et st st e s st e s at e s at e e at e sat e saae et e e as e e ase et e eabeease e bt eabeebe e b e ebeenbe e beenreennes 9
MAINTENANCE ... .itiitiiitiiteieeeeeeeeenceoseessessssssnssnsosssssssssonssnssnscnses 8
R A== I 4T 10
WEAKN AQJUSTIMENT ...ttt ettt e ettt esa bt e st e e e aa b e e s ab e e ea bt e e abeeea bt e e abeeeeabeeaabeeeambeeeabeesnbeesabeesabteennbeesareas 11
DiSaSSEMDIY PrOCEAUIES......ccueiiiiiieiie ettt ettt ettt e st e sttt e hb e e s bt e e bteesab e e e bbe e aseesabaeesbeesnbaesnsbeesabaesnsaeesnsaesaseeans 14
Friction Material Replacement (Siz@S 3EWCSEPR) ....ccovuuviiiiiiiiieeieitee ettt ettt e s e site e e s s tte e e ssabtaeessabaaeessssreeessssnseeessnnene 14
Tl Ll =T o] o Tl 41T o SO PSPPSR 15
CyliNder SEAl REPIACEMENT ... ..eiiiiieiiie ettt et e ettt e st e bt e e at e e s bt e s st e e sabeesasbeessbeesabaeenbbeesasaesnbeeesssaesnsaesnseeans 17
SPIING REPIACEMENT ...eeiieiiiiee ittt ettt e e s sttt e e s sttt e e s aabaeessanbbaeesabbeeesassbaeesssssbaeesaasstaessssaeeessnsaeesnssnne 18
BUSHING REPIACEMENT ...ttt ettt e a bt e ettt e bt e e e a bt e e bb e e e abe e e bt e e ebbeeeabeeaabbeeeabeesabeeenabeesbeeens 19
ASSEMDIY PrOCEAUIES ......eeiitieeiit ettt ettt ettt et e st e s bt e e at e e s et e e e st e e sab e e e s st e e abeesabeesabaeesnbaesabeesnteesabeesnnbeesaseesnseas 19
L@ T4 (o1 o T g T o (o] =Tt o] o RO 21

ORDERING INFORMATION / TECHNICAL ASSISTANCE .......cciiiiitinientneneencncnocncnseannnsas 21

EQUIPMENT REFEIENCE ... . iiiei ittt et e et e e e e sttt e e e e baeeessabbeeeesssaeeeesssaaeeeessseeesasssseesanssseeeesssaeesesssseeesansen 21

Parts (STANAAIA / LO-CO)...ueiiieiieeeeiiieieeeeee e eeeeete ettt e e et eeee ettt e e e e e e eeeeeeesassaaaaeaeaeeeeeeaaassssassssaaaeeeeeeasasssassssseeeeeeeeenansssrannees 23
Parts (Standard / HI-CO).......iiuiiiiiiiiiiiiiiiicii e 24
Parts (Corrosion Resistant / LO-CO) ......coouiiiiiiiiiiiiiiiiiiii it st saa e s 25
Parts (Corrosion RESISLANT / HI-CO) ......eiiiiiiiieieeeeeeeeeeeee et e e e e et e e e e e e e e e e e e e e e et eeeeeeeaeeaaaaaaesssssssssssssssnnnnnanaaaeeeaaaaaaees 26
Sub-Assemblies (STaNAArd)........c.ccoiiiiiiiiiiiiii e e s sa s 27

SUb-ASSEMDIIES (COITOSION RESISTANT) ...uvvviriiieeieieiiieciiitteeee e e e e eeeececitrrreeeeeeeeeeeesettsaseaereeeeeeeesasssssaaasaaseesessesassssrrsssaaseeeeeennnnnes 28



7.0
7.1
7.2
73
74
75
7.6
7.7
7.8

7.9

8.0

Table of Contents

KIS eiiiiiiiiiiiiiiittiiientteeiientteeiiensteeseenseeessssscsesensssssssnssssssssssssssssssssssssssssssssssssossnnsane 30
Friction Disc Kits (Standard / LO-CO) .........cccuiviiiiiiiiiiiiiiiiiniiii ittt sas e sasesre e 30
Friction Disc Kits (Standard / Mid-CO) .......c.cceviiriiiiiniiiiiiiiiiiiie ettt ae b b e sae e b sbsesasesbe e 30
Friction DisC Kits (STANArd / HI=CO) ...uuuvviiiiiiiieeeiiiiiieeeeee ettt e e et eeeeeta et e e eeeeeeeeeeesaaasareeaaeeeeeeasssssssssseeeaeeeeesnnnssees 30
Friction Disc Kits (Corrosion Resistant / LO=CO) ........cceeuiviiiiiiiiiiiiiiiiiiiiiciicc et sne e 31
Friction Disc Kits (Corrosion Resistant / Mid-CO)stant / LO-CO)........cccecuirriiriieriiiiiiiiiiiiiiitcreereert e 31
Friction Disc Kits (Corrosion Resistant / HI-CO)Stant / LO-CO) .....ccceeeeiiiiiiiieeeeeeeeeeeeieeeeee e e e e e e e e e eeeeeeeeeeasaaneeeeeeeeeeeas 31
Cylinder SEal KitsStant / LO-CO) .....ciiiecuuieeeriiteeeeniiteeeeiiteeessitteeessitteeessatteeesssssaeessaastaeesssssaeesssssseeesssssaeesssssaesssssseeesssssseeens 32
Wear Plate Kits for Mounting Flange and Pressure Platestant / LO-CO) ........cocuevvirieniiniiinieniinie et 32
Wear Plate Kits for Reaction Platestant / LO-CO)......ccouurriiiiieeieieiiiiiiiieeeeeeeeeeeeeeeettare e e e e e e e eeeessaaasaaeseeeeeeeeeeensssassereeeeeeeeens 32



Index of Tables

Table No. Table title Page No.
1 Item Description 1
2 Alignment R equirements 4
3 “A" dimension on Figure 1 & 2 4
4 Fastener Description and Assembly Torque 5
5 Air Inlet Size 6
6 WCSEP Coolant Supply Data 7
7 Coolant Pressure 8
8 Maximum Mixture Outlet Coolant Temperature 9
9 Maximum Disc Speeds 9
10 Wear Measurements X, Y, & Z Gaps 13
1 Wear Plate Fastener Torque 17
12 Inletand Outlet Port Sizes 17
13 Wear Limits for WCSEP Components 22

INDEX OF FIGURES

FIGURE NO. FIGURE TITLE PAGE NO.
1 WCSEP Cross Section and Item Numbers 1
2 36WCSEP Cross Sectio  n and Item Numbers 2
3 Proper vs Improper alignment of WCSEP 4
4 Grease requirement 5
5 Manifold design for older style reaction plates with one inlet and one outlet 7
6 Illustration of dust/wear grooves 11
7 136WCSEP - “X” & “Y" gap locations for single disc 13
8 236WCSEP - “X" & “Y" gap locations for dual disc 13
9 336WCSEP -“X", “Y" & " Z" gap locations for triple disc 13
10 436WCSEP - “X", “Y" & “Z" gap locations for quad disc 13
1 Wear spacer location 14
12 Start location of gasket tape 16
13 Placement of gasket tape 16
14 Overlap of gasket tape 16
15 Wear plate bolt tightening sequence 17
16 Lip seal installation 18
17 Spring locations 18
18 Bushing replacement 19
19 WCSEP friction disc Sub - Assembly 29
20 Parts breakdown for 36WCSEP 29




}V///\\\

A

II‘

\\\\\\\‘\\\\\\\\\\\\\\\\\\\\\\\\\\\\‘\

| jau| 74 Z I\‘ Z
5 u\z Z H N \@
i~ :\n 000 o
i 1 22
olele] 19
e (—W\f) 2 N
=5 = e = —
2000 0Q 23
\\\\\\\\\\\\\\\\\\\\\\\\ \X\\\\\\\\\\\\\\\\\\\\\\
)/ VA !\\\\\\\\\\\\\\\\\\\\\\\X\\\\\\\\\\\\ \\\\\\\\\>\[
Figure 1 : WCSEP Cross Section and Item Numbers
TABLE 1
Item Description
Item Description Item Description Item Description
1 Mounting Flange S ub-Assembly* 18 Locknut 28 Gear (notincluded)
6 Stud 19 Cylinder 29 Wear Spacer
7 Friction Disc Sub-Assembly* 20  |HexHead Screw 30 |Reaction Plate Sub-Assembly*
12 Clamp Tube 21 Seal (Inner) 34 Release Spring
13 Pressure Plate Sub-Assembly* 22 Spring 52 Inner Spring
16 Spring Housing 23 Seal (Outer) 53 Spring Retainer
17 Flat Washer 27 Spacer Tube 105 |Pipe Plug

* See Section 6.5, 6.6 and Figure 19 for sub-assembly components.
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Figure 2 : 36WCSEP Cross Section and Item Numbers



1.0

1.1

1.1.1

1.1.2

INTRODUCTION

Throughout this manual there are a number of HAZ-
ARD WARNINGS that must be read and adhered to in
order to prevent possible personal injury and/or dam-
age to equipment. Three signal words “ DANGER ”“,
“WARNING " and “CAUTION ” are used to indicate the
severity of a hazard, and are preceded by the safety

alert symbol A

Denotes the most serious hazard, and is used
when seriousinjury or death WILL resultfrom
misuse or failure to follow specific instruc-
tions.

Used when serious injury or death MAY result
from misuse or failure to follow specific
instructions.

Used when injury or product/equipment dam-
age may result from misuse or failure to fol-
low specific instructions.

It is the responsibility and duty of all personnel
involved intheinstallation, operationand maintenance
of the equipment on which th is device is used to fully
understand the:

procedures by which hazards can be avoided.

Description

The Airflex WCSEP water-cooled tensioner is
designed for constant tension applications. It is excep-
tionally well suited for high inertia stopping and rapid
heat dissipation. The design of the WCSEP tensioner
permits mid-shaft or end-shaft mounting. The rugged
construction ensures long, trouble free service.

WCSEP tensioners are available in various sizes and
quantities of friction discs. The model number identi-
fies the number of discs and the nominal disc diame-
ter. For example, 336WCSEP indicates three 36"
diameter discs.

1.2

1.2.1

When size, such as 36WCSEP, is referred to in this
manual, it means that the information given applies to
all models using the 36" diameter water-cooled disc
assembly; i.e., 236WCSEP, 336WCSEP, etc.

Tensioners can be used with either closed loop or
open loop water systems.

This manual includes metric equivalents usually
shown in brackets (#) following the U.S. measurement
system value. Be sure to use the correct value.

How it Works

Referring to Figure 1, the gear (28) is mounted on the
shaft which is to be stopped and the tensioner assem-
bly is attached to the machine frame or a reaction
bracket.

As air pressure is applied through the ports in the cyl-
inder (19), the cylinder and pressure plate (13), which
are attached to each other with hex head screws (20),
flat washers (17) and spacer tubes (27), move away
from the mounting flange (1 ), which is connected to
the machine frame or reaction bracket. The pressure
plate compresses the springs (22) against the station-
ary spring housing (16) and the clamp force is
removed from the friction disc assembly (7) which
rides on the gear. The shaft is then free to rotate. Mul-
tiple disc brakes utilize reac tion plates (30) between
discs. The release springs (34) used in multiple disc
brakes assist in separation of the reaction plates from
the friction discs. High heat dissipation is accom-
plished by passing water through a special cavity
behind the copper alloy wear plates. As air pressure is
exhausted, the springs force the pressure plate
toward the mounting flange, clamping the friction disc
assembly between the two members. High heat dissi-
pation is accomplished by passing water through a
special cavity behind copper alloy wear plates (3).

Torque flows through the brake from the shaft to be
controlled, through the fricti on discs, through the pres-
sure plate and reaction plates, through the clamp

tubes and studs, to the m ounting flange, which is
attached to arigid surface.



2.0 INSTALLATION 2.1 Preparation and Alignment

2.1.1  Refer to the appropriate catalog information (available
upon request) for appropriate envelope dimensions,
mounting registerdiameters, mounting boltcircles and
positions, and stud support bracket recommendations

Only qualified maintenance personnel should . -
for each specific tensioner.

install, adjust or repair these units. Faulty work-

manship will result inunreasonable exposure to

hazardous conditions or personal injury. 2.1.2  The tensioner reaction member (such as the machine
frame) should have a machined register to allow for
mounting and alignment control of the tensioner. The
mounting surface should be designed to provide full

support of the face of the mounting flange (1), prevent-
Read these instructions thoroughly and ing deflection during operation.

review until you fully understand the installa-
tion sequence before proceeding with the
work described in this section. Failure to fol-
low these instructions will result in unreason-
able exposure to hazardous conditions or
personal injury.

2.1.3  For proper operation and service life, the tensioner
reaction member must be aligned to the shaft within
the limits shown in Table 2.

Proper alignment is necessary to ensure that
the friction discs track properly. Improper

Do not paint the clamp tubes (12), wear spac- alignment will result in excessive wear to the
ers (29), or the release springs (34), as this friction material and mating surfaces, plus the
may hinder the engagement or disengage- gear and splined bore of the friction disc
ment of the tensioner. assembilies. See Figure 3.
Note: Some three and four disc units may require sup- . TABLE 2
port onthe cylinderend of the tensionerin certain high Alignment Requirements
torqlge a_ppl!c?tlons. 'Contact the factory for specific Concentricity Perpendicularity
application information. (Parallel, TIR) | (Angular, TIR) of
Size of Shaft and Mounting Flange
Tensioner to Shaft* Inches
Inches (mm) (mm)
36WCSEP | 0.010(0.25) 0.019 (0.48)

* Perpendicularity measured near the outside
diameter of t he mounting flange.

TABLE 3
“A” dimension on Figure 1 & 2

Size Single | Dual Triple [Quad

2.36 2.36 2.36 2.36

S6WCSEP | (509) | (59.9) | (599 | (59.9)

Correct Incorrect

2.1.4  Refer to Table 3 for the setup dimension between the
tensioner mounting surface and the end of the gear
(dimension "A" on Figure 1). Gears should be posi-
tioned to ensure that - when the tensioner is mounted
- the disc splines will not overhang the end of the gear

Figure 3 : Proper vs Improper alignment of WCSEP



2.2
221

222

223

when components are in both new and worn condi- 224
tions. The gear is typically bored and keyed for a

resulting Class FN2S interference fit for inch shafting

and ISO System S7h6 for metric shafting. Contact Air-

flex Application Engineering for specific recommenda-

tions.

Mounting 22

The WCSEP must be mounted to a clean, rigid sur-

face with hardened flat washers and screws of the
grade, quantity, and size as listed in Table 4. Mounting
to a properly aligned, rigid surface that fully supports
the face of the mounting flange minimizes any deflec-
tion during operation and helps to ensure that the fric-
tion discs will track properly on the copper wear
plates.

Note: To facilitate the mountin g process, the friction
disc assemblies should be aligned to the gear and
centered in the tensioner prior to mounting the gear
onto the shaft. With the tensioner positioned with the
mounting flange facing down, air pressure must first
be applied into the cylinder to release the friction disc 226
assemblies for alignment. Lower the gear (28) slowly
and carefully into the splined bore of the friction disc
assemblies (7). Adjust the discs so that they are cen-
tered in the tensioner and fit over the gear. Once the
gear passes through all friction disc assembilies,
exhaust the air pressure to clamp the discs into posi-
tion and then remove the gear.

Maximum allowable air pressure in the cylin-
der (19) is 150 psig (10.2 bar).

Ensure that the shaft is free of nicks or burrs and the
key fits properly in the shaft and gear.

Apply a light coat of anti-seizing compound to the
shaft and key. Tap the key into the shaft keyway. 227

TABLE 4
Fastener Description and Assembly Torque

Item #

Description

Specification

36WCSEP

4 Screw &
5 Locknut

Size

3/8-16NC2 Gr. 8

Torque, Dry

40 (54)

18 Self
Locking Nut

Size

13/8-6 NCGr. 8

Torque, Lubed

750(1016)

Mounting
Screw

Size

1-8NC Gr.8

Quantity

14

Torque, Lubed

660 (895)

228

Heat the gear uniformly to 250°F (121°C) to expand
the bore and ease assembly. Press the gear onto the
shaft, making sure that the dimension between the
gear and the tensioner mounting surface ("A") is main-
tained. See Figure 1 and Table 3. Allow the gear to
cool.

Apply a thin coat of MOLUB-ALLOY® OG Heavy - or
equivalent - grease to the splines of the gear.

Excessive lubricant may co ntaminate friction
material, resulting in erratic response or loss
of torque.

The use of anti-seize or bearing greases on
the gear splines may resultin premature gear
and disc spline wear.

Pre-fill the grease channelin the friction disc splines (if

applicable) with MOLUB-ALLOY® OG Heavy - or
equivalent - grease, as shown on Figure 4.

— .12

| }

FILL GREASE CHANNEL 360 °
WITH MOLUB-ALLOY O.G. HEAV Y
GREASE TO WITHIN .12 OF I.D.

AS SHOWN.

Figure 4 :Grease requirement

Rig the WCSEP into position and slide itoverthe gear.
Avoid placing lifting straps or cables directly on the
release springs (34).

Water inlets and outlets must be located as
close as possible to the 6 o’ clock and 12
o’clock positions, respectively. This will help
to prevent air pockets in the water cavities,
which would allow the tensioner to overheat.

While supporting the brake, connect an air supply to
the cylinder and apply enough air pressure to release
the discs in the tensioner. Attach the mounting flange
(1) to the mounting surface using the appropriate fas-
teners. Tighten the fasteners to the specified torque
value. See Table 4. After final tightening, exhaust the
air pressure to engage the tensioner.
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2.3

2.3.1

23.2

233

234

235

Use only the proper number and grade fasten-
ers shown in Table 4 when installing the

tions. For optimum air system response, a minimum
number of bends and elbows should be used.

The WCSEP tensioner does not require lubricated air;
however associated control valves may. Consult the
valve manufacturer for appropriate recommendations.

assembly. Use of commercial grade (Grade 2)
fasteners where Grade 8 fasteners are speci-
fied may result in failure of the fasteners and
a sudden and drastic reduction in brake
torque.

Maximum allowable air pressure in the cylin-
der (19) is 150 psig (10.2 bar).

WCSEP tensioners should be covered to protect the
unit from dirt, rain, overspray, and other sources of
external contamination. In extreme environments the
use of a sealed enclosure with internal strip heater is
recommended to prevent moisture from collecting on
the unit.

Air System

Maximum allowable air pressure is 150 psig
(10.2 bar). Application of pressure exceeding
maximum allowable may result in damage to
the tensioner.

Maximum allowable pressure is 150 psig (10.2 bar).

Use only clean, filtered air (a 40 micron filter or better
is recommended) which is free of excess moisture.

Air inlet sizes are shown in Table 5. Air inlets are
located on the face of the cylinder (19). For cylinders
with three ports, the lowest port should be located at
or near the 6 o'clock positi on to facilitate purging of
moisture that may accumulate in the air system or cyl-
inder.

The final connection to the cylinder ports must be
made with flexible hose.

TABLE 5
Air Inlet Size

Model Thread Size

36WCSEP 3/4"-14 NPT

All pipes should be free of metal chips, cutting com-
pound and any other foreign matter. Pipe ends should
be reamed after cutting to eliminate possible restric-

24

24.1

24.2

Coolant System

Make sure that the water inlets and outlets are
positioned as close as possible to the 6

o'clock and 12 o'clock positions, respectively.
This will help to minimize the formation of air
pockets in the water cavity during operation,
which could contribute to overheating of the
tensioner.

Maximum allowable coolant pressure within the water

cavity is 60 psig (4.1 bar) for size 36WCSEP units.
See Table 7 for coolant pressure limitations as mea-
sured at the inlets and outlets of water jackets. Note
thatinlet pressuresexceed ingthe maximum allowable
static pressures are only permissible under dynamic
flow conditions, provided that the average pressure
between the inlet and outlet does not exceed the max-
imum allowable pressure stated above. The use of an
accumulator or pressure relief valve may be desirable
to reduce the effect of pressure spikes in the coolant
system during operation.

High outlet pressures or surges exceeding
maximum allowable may result in damage to
the tensioner.

Maximum allowable water pressure is depen-
dent upon tensioner size and specific applica-
tion requirements.

Inlet pressures exceeding the maximum
allowable average pressure are only permissi-
ble when the outlet pressures are at or below
the limits listed in Table 7.

The coolant supply and discharge hose, pipe and fit-

ting sizes, along with minimum flow rates for the ten-
sioner rated horsepower, are listed in Table 6.

Note: The use of pipe and hose sizes that are larger
than the outlet port sizes may help to reduce outlet
pressures and improve coolant flow.



243  Coolant supply connections to the tensioner should allow for equally proportional heat dissipation at each
provide a parallel flow through each section of the ten- cooling cavity. See Figure5.
sioner. Series flow is not recommended, as it can lead
to overheating of the tensioner. 245 Use flexible connecting hose to each tensioner cool-
ant section to allow axial travel of the pressure plate,
244 Inlet and outlet coolant manifolds must be provided. and reaction plate(s) during tensioner operation with-
Manifolds should be constructed to allow for even flow out restricting the movement of components. When
through all ports. On size 36", two hoses can be determining hose lengths, consideration should be
routed to the reaction plates (30) to assist with balanc- given to movement and location of the pressure plate
ing the flow to each wear plate. and reaction plate as friction material wears. Hose
lengths running between the manifolds and the inletor
Note: Reaction plates (30) in 36WCSEP typically outlet ports should be equal in length, if possible.
have two inlet and two outlet ports to assist with Reductions in the recommended line diameter should
obtaining balanced flow to each cooling chamber. In be avoided to prevent excessive line pressures.
the event that a multiple disc tensioner includes an
older style reaction plate with only one inlet and one
outlet port, water flow should be restricted at the inlets
to the pressure plate (13) and mounting flange (1) to
TABLE 6
WCSEP Coolant Supply Data
Water Inlet Min. Flow Min. FlowRate 2 | Min. FlowRate 2
Thermal and Outlet Mln.2F|0W Rate* GPM GPI\;I dm 3/mi . 3/mi
No. of Disc 4 L e Rate2 GPM (dm3/min) (dm “/min) | GPM (dm */min)
Discs Size Rating ' HP | Pipe Size dm3/mi o 60% Water,40% | 50% Water, 50%
(kw) (Minimum ( T min) 7:M>Water, EthyleneGlycol | EthyleneGlycol
piping 1.D.) 100% Water 30% Ethylene by Vol. by Vol.
Glycol by Vol.
1 750 (581) 78 (295) 92 (348) 101 (382) 116 (439)
2 1560 (1162) 11/4"-11.5 156 (590) 184 (696) 202 (764) 232 (878)
36" NPT
3 2340 (1743) 1" 234 (885) 276 (1044) 303 (1146) 348 (1317)
4 3120 (2324) 312(1181) 368 (1393) 404 (1529) A64 (1756)
1 - Thermal rating based on a 70°F (21 °C) water inlet temperature and a 50°F (28 °C) temperature rise between
inlet and outlet.
2 - Flow rate is based on requirement of 1 U.S. GPM per 10 HP (1.97 kW per dm3/min) thermal dissipation.

FLOW CONTROL SETTINGS

TRIPLE
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Figure 5: : Manifold design for older style reaction plates with one inlet and one outlet
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241

Avoid the use of sharp bends and elbows that will
restrict water flow. Loops and bends in the lines may
create air pockets, which substantially reduce the flow
of coolant and can contribute to overheating.

Coolant and coolant supply lines should be free of for-
eign material (a 500 micron water filter is recom-
mended). In the event that contaminated water is
used as a coolant (not generally recommended), use
of a multi-stage filter / strainer may be desirable to
avoid the need for frequent cleaning of fine mesh fil-
ters.

Figure 5 illustrates a typical closed loop liquid to liquid
coolant system. The heat exchanger and temperature
control would be replaced with a radiator, fan and
motor in a liquid to air system.

The coolant supply temperature at the inlet should be
100°F (38°C) or lower. The coolant outlet temperature
should not exceed the values given in Table 8. How-
ever, in no event should there be more than a 50°F
(28°C) temperature rise between inlet and outlet. See
Table 8 for maximum allowable outlet coolant temper-
ature with various water/ethylene glycol mixtures and
other cooling media.

Open Loop Systems

For efficient operation of the WCSEP, an adequate
supply of filtered fresh wate ris required. (See 2.4.1 -
2.4.2). Excessive water hardness promotes the forma-
tion of scale deposits, which, in time, will affect the
service life of the WCSEP unit. Water of high acidity or
high in corrosive salts ma y cause electrolytic corro-
sion between the dissimilar metals used in the water
cavities. Water treatment should be considered if the
properties of the water exceed the following:

Equivalent calcium carbonate content hardness: Maxi-
mum 100 ppm.

pH value: 7.0 to 9.0.

Open loop systems should be thoroughly
flushed with clean fresh water after operation
to reduce the corrosive effects of contami-
nants on internal components.

Closed Loop Systems

For efficient operation of the WCSEP in a closed loop
system, ethylene glycol coolant conforming to SAE
Standard J1034 should be used. For preparation of
the proper concentration of a water/ethylene glycol
mixture, use make-up water which is low in corrosive
ions such as chlorides and sulfates.

Recommended pH value of the water/ethylene glycol
mixture: 7.5.t0 10.5.

3.0
3.1

TABLE 7
Coolant Pressure
Size MaX|m.um Maximum Inlet*
Static
36WCSEP 60 (4.1) 60 (4.1)

* Under Dynamic Flow Conditions

NOTE : Above ratings for tensioning / winding type
applications. For high cyclic applications, consult
the factory.

OPERATION

Conditions of Operation

The following Hazard Warnings are to be followed for
proper WCSEP functioning:

Friction lining must be worn-in to achieve
product torque rating. For new installations or
after repair, a minimum wear-in period for the
friction couple of four hours at 50% of the
rated horsepoweris recommendedto achieve
rated torque. Verify proper operation before
putting the product into service.

Protective means must be used to prevent oil,
grease, dirt or coolant from coming into con-
tact with the surfaces of the friction discs (8),
or the wear plates (3). Oil or grease on these
parts will significantly reduce the torque
capacity of the unit. Dirt or coolant will pro-
duce erratic torque. Do not risk personal
injury or damage to the equipment.

Maximum free wheeling speed must not
exceed the speedslisted in Table 9. Exposure
to speeds in excess of these values may
cause the friction discs (8) to burst and result
in extensive damage to the tensioner and/or
cause personal injury.



3.2
3.2.1

3.22

3.23

Maximum coolant pressure

For proper cooling of the WCSEP tensioner, it
is required that the coolant inlet be located as
close as possible to the 6 o'clock position and
the outlet be located near the 12 o'clock posi-
tion. This will help to assure that all coolant
cavities are water-filled to help avoid over-
heating.

For operation in subfreezing temperatures,
ethylene glycol antifreeze must be added to
the water. The antifreeze content of the mix-

tureis critical and sh  ould not exceed 50% by

volume. Excessive amounts of antifreeze will
reduce cooling capacity and can cause cool-
ant leakage due to overheating. Refer to
Tables 6 & 8.

Maximum ambient temperature is 110°F
(43°C). Minimum ambient temperature for
closed loop systems using ethylene glycol
antifreeze is 0°F (-18°C). For open loop sys-
tems using water as a coolant, the minimum
ambient temperature is 45°F (7°C).

Pressure and Speed Limits

Maximum applied air pressure is 150 psig (10.2 bar).

Minimum release pressure will vary, depending on the
number of springs (22) inst alled. For tensioners that
contain a standard complement of springs as listed in
the part lists in this manual, the minimum pressure to
release the tensioner is 80 psig (5.5 bar).

cavities is 60 psig (4.1 bar) for size 36 WCSEP units.
The use of an accumulator or pressure relief valve
may be desirable to reduce the effect of pressure
spikes in the coolant system during operation.

Maximum allowable water pressure is depen-
dent upon tensioner size. Water piping eleva-

tions, restrictionsin outlet piping or pressure

surges may cause pressures that exceed the
maximum allowable, resulting in damage to
the tensioner.

Maximum slip speeds and free wheeling disc speeds
are shown in Table 9.

allowable within the water

TABLE 8
Maximum Mixture Outlet Coolant Temperature
Water{Ethylene Maximum Outlet Coolant
Glycol Mixture % by o o
Temperature°F (°C)
Volume

100/0 150 (66)

70/30 165 (74)

60/40 165 (74)

50/50 170 (77)

Excessive slip speeds will result in rapid fric-
tion material wear. For good life of wear com-
ponents, the operating values in Table 9
should not be exceeded.

3.3 Periodic Maintenance

3.3.1  Asthefriction material we ars, adjustment of the ten-

sioner may be required to keep tensioner within the
proper operating stroke ra nge and to avoid dramatic
loss of torque due to mechanical limits of the brake.
See Section 4.0 for wear  measurement, adjustment
procedures and component wear limits.

Periodically examinethe tensionerfor wear of
friction linings and wear plates and stroke
range (X-gap). Failure to perform this exami-
nation periodically may result in excessive
wear to components, improper operation or a
significant reduction in torque, and may
resultin personalinjury and/or damage to the
machinery.

3.3.2  Periodically check for external air leakage in the area
of the piston seals (21) (23). For replacement, refer to
procedures in Sectio n 4.0, Maintenance.

TABLE 9
Maximum Disc Speeds
. Max. Free
Size Max.SFI:s;peed Wheeling
Speed RPM
36WCSEP 475 700
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334

335

33.6

3.3.6.1

a)

Moisture that may accumulate in the cylinder can be
purged. With air pressure exhausted fromthe cylinder,
remove the pipe plug (105) or the air piping connected
to the port that is located closest to the 6 o'clock posi-
tion on the cylinder, and apply low air pressure to
assist in expelling any excess moisture. After draining
the cylinder, reinstall the pipe plug or air piping, apply-
ing a pipe thread sealant on the threads prior to instal-
lation.

Applied air pressure greater than 10 psig (0.68
bar) should not be used when draining the
cylinder. Use adequate shielding to avoid
contact with direct spr ay from moisture being
purged from the cylinder.

Periodically observe the rotating discs while the ten-
sioner is fully released. Dragging discs may be
caused by wear or contamination of the gear or disc
splines, lack of spline lubrication, disc imbalance,
warped discs, misalignment or low air pressure. Cor-
rect as required.

Pneumatic and electrical control interlocks should be
periodically checked for proper settings and operation.

If leakage or blockage of any water-cooled chamber is
suspected, a static or dy namic test may be performed
as follows:

Static Pressure Test:

Release the tensioner by applying the proper air pres-
sure.

Ensure that the machinery will remainina
safe position prior to releasing the tensioner.

Bleed allair from within the coolant cavity. Air bleeding
must be accomplished by running coolant through the
cavity with the tensioner se cured in its proper operat-
ing position.

Note: Avoid contaminating the friction material with
coolant or water.

Contamination of the friction material could
result in erratic or loss of torque.

After the air has been purged from the water cavity,
install a pipe plug(s) in the outlet(s) and apply maxi-
mum allowable coolant pressure measured atthe inlet
to the water cavity. Maximum allowable is 60 psig (4.1
bar) for size 36WCSEP units. Maintain this pressure
for 30 minutes. Checkfor leakage at the O.D. and I.D.
sealing areas.

10
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4.0

4.1

.2 DynamicFlow Test :

a) Dynamic flow testing of the tensioner should be con-
ducted at the required flow rate for the rated HP dissi-
pation and coolant quality, as given in Table 6. Inlet
and outlet pressures forthe appropriate tensioner size
as listed in Table 7 should not to be exceeded.

b) There should be no restrictions on the outlet side of
the brake to cause any back pressure to the unit.
Coolant inlet and outlet sizes are listed in Table 6. Full
size hoses and piping should be used. Check for low
flow and/or leakage at the O.D.and I.D. seal areas.

Note: The use of pipe and hose sizes that are larger
than the outlet port sizes may help to reduce outlet
pressures and improve coolant flow.

MAINTENANCE

Before performing any maintenance work on
the WCSEP tensioner, make sure that the
machinery will remain in a safe position. Fail-
ure to do so could result in serious injury or
possibly death.

Only qualified maintenance personnel should
install, adjust or repair the WCSEP units.
Faulty workmanship will result in unreason-
able exposure to hazardous conditions or
personal injury.

Read these instruct ions thoroughly and
review until you fully understand the parts
replacement steps before proceedingwith the
work described in this section. Failure to fol-
low these instructions can result in unreason-
able exposure to hazardous conditions or
personal injury.

Wear Limits

Periodically examinethe tensionerfor wear of
friction linings and wear plates. Failure to per-
form this examination periodically may result
in excessive wear to components, improper
operation or a significant reduction in torque,
and may result in personal injury and/or dam-
age to the machinery.



4.2

4.2.1

4.2.1.1

Wear limits for the WCSEP components are shown in
Table 13. If any wear limit has been reached or
exceeded, that component must be repaired or
replaced.

Wear Adjustment

Wear adjustment for multiple disc brakes is periodi-
cally required as the friction material and mating sur-
faces wear. Wear adjustment reduces the running
clearances between these surfaces to help maintain
the holding force of the tensioner and to maintain the
responsiveness of the unit by limiting the travel of
components. Mechanical lim its within the tensioner
design require that adjustment be made when the
adjustment points listed in Table 10 have been
reached.

If a wear adjustment is not made when
required, the brake torque may deteriorate to
the point where the equipment will not stop

properly.
Determining Wear

The friction material must be replaced when worn to
the bottom of the groove of the friction lining - as
shown on Figure 6 - orany "Y" or "Z" dimension has
reached the limits shown on Table 10. On multi-disc
units, a wear adjustment is required when the "X"
dimension has been reached and the friction discs or
"Y" or "Z" dimension(s) are NOT worn to their limits.

Dust / Wear
Grooves

Figure 6 : lllustration of dust/wear grooves

Single Disc Units

With all air pressure exhausted from the cylinder,
measure the "X" gap between the spring housing (16)
and the pressure plate (13) and also the gap "Y"
between the pressure plate (13) and the mounting
flange (1) as shown in Figure 7. If either gap has
reached the limits shownin Table 10, the friction discs
and/or wear plates must be inspected to ensure that
the wear limits listed in Table 13 have not been
exceeded.
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4.2.1.2 Multi-disc Units

With all air pressure exhausted from the cylinder,
measure the gap "X" between the spring housing (16)
and the pressure plate (13) to determine if adjustment
may be required.

Measure the "Y" gap between the pressure plate (13)
and the reaction plate (30), the "Y" gap between the
reaction plate (30) and the mounting flange (1), and
the "Z" gap between the reaction plates (30) as shown
in Figures 8,9 and 10.

If the "X worn" dimension has been reached or
exceeded and the "Y" or "Z" dimensions have not
reached the limits shown in Table 10 AND none of the
friction discs are worn to the bottom of the wear
groove or step, wear adjustment is required. It is also
recommended thatwear plates be inspected to ensure
that the wear limits listed in Table 13 have not been
exceeded.

If the "Y" or"Z" dimensions have beenreached or any
of the friction discs are worn to the bottom of the wear
groove or step, the tensioner should be taken out of
service and rebuilt with new components as required.

If wear adjustment is not made, the brake
torque may deteriorate to the point where the
equipment will not stop properly.

Adjustment Procedure

Before performing any maintenance work on
the WCSEP unit, make sure that the machin-
ery willremain in a safe position. Failureto do
so could result is serious injury or possibly
death.

4.2.2.1 Wear spacers should be removed in complete sets

only (one from each stud location). Mark the spacers
to be removed to avoid confusion during removal.

Removal of spacers in quantities other than
complete sets (layers) will result in severe
damage to WCSEP components during re-
assembly, and could cause the brake to not
function properly.

4.2.2.2 Disconnect the air supply and coolant piping from the

tensioner.

4.2.2.3 If so equipped, remove the support bracket from the

cylinder (19) end of the unit.



4.2.2.4 While supporting the cylinder (19), loosen the locknuts
(18) ONE TURN AT A TIME and in an alternating
(cross wise) pattern until the release spring tension is
relieved.

The locknuts (18) must be loosened gradually
to prevent damage to the tensioner compo-
nents.

4.2.2.5 Remove the locknuts (18) and washers (17) and slide
the cylinder (19), spring housing (16) and pressure
plate sub-assembly (13) off of the studs as an assem-
bly. Set aside in a clean area making sure not to dam-
age the copper wear surface on the pressure plate.

Use care to avoid bumping or jarring the
assembly so that the spring housing (16)
does not rotate out of position in relation to
the pressure plate (13) and cylinder (19).

Note: If a stud (6) should happen to come loose,
remove it completely, clean the threads on the stud
and thethreads inthe mount ing flange. Apply Loctite®
Primer Grade "T" to the st ud threads that will engage
into the mounting flange. After the Primer "T" has
dried, assemble to the mounting flange after applying
Loctite® #271 onto the threads. The end of the stud
must not extend past the mounting surface on the
mounting flange.

Loctite® #271 must be shaken prior to appli-
cation.

Loctite® #271 may irritate sensitive skin.
Refer to the product label for proper safety
precautions.

4.2.2.6 Noting the orientation in which they are installed,
remove all friction disc assemblies, reaction plate sub-
assemblies (30) and release springs (34) and set
aside.

4.2.2.7 Slide the clamp tubes (12) and one set of wear spac-
ers (29) off of the studs. Reinstall the clamp tubesover
the studs.

12

4.2.2.8 Clean off any grease from the gear (28) or friction disc
assembly (7) splines. Apply a light coat of Molub-
Alloy® O.G Heavy grease, or equivalent to the gear
splines.

Excessive lubricant may contaminate friction
material, resulting in erratic response or loss
of torque.

The use of anti-seize bearing greases on gear
splines may result in premature gearand disc
spline wear.

4.2.2.9 Pre-fill the grease channel in the friction disc splines
(if applicable) with Molub-Alloy® O.G Heavy grease -
or equivalent, as shown in Figure 4.

4.2.2.10 Slide a friction disc assembly (7) onto the gear.

4.2.2.11 Place arelease spring (34) over every other clamp
tube (or evenly spaced as appropriate for the quantity
supplied)

4.2.2.12 Slide a reaction plate (30) onto the clamp tubes.

4.2.2.13 Repeat procedures4.2.2.10 through 4. 2.2.12 until all
friction discs, reaction plates, and release springs
have been assembled.

4.2.2.14 Repeat procedures 4.2.2.10 through 4. 2.2.12 until all
friction discs, reaction plates, and release springs
have been assembled.

4.2.2.15 Lubricate the threads on the ends of the studs with
30 wt. oil or anti-seize compound. Hoist the cylinder/
spring housing/pressure plate assembly onto the
studs and clamp tubes, pushing it against the friction
disc.

4.2.2.16 Install the washers (17) onto the studs, followed by
the wear spacers (29) removed in 4.2.2.7 and the
locknuts (18). The wear spacers are "stored" under
the locknuts for use after replacing friction discs.
See Figure 11.
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Figure 7 : 136WCSEP - “X” & “Y " gap locations for single
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Figure 9: 336WCSEP - “X”, “Y” & ” Z"” gap locations for

disc triple disc
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Figure 8 : 236WCSEP - “X” & “Y" gap locations for dual Figure 10 : 436 WCSEP - “X",“Y"” & “Z" gap locations for
disc quad disc
TABLE 10
Wear Measurements X, Y, & Z Gaps
Refer to Figs.7,8,9& 10
Disc Size . % X - Max . .
Inches Qty. of Discs | X-New (Adjustment) Y - New Y - Min Z - New Z - Min
0.12 +/-.005
1 (3.05 +/-.13) 0.54(13.18) 2.75 (69.85) 2.31(58.67) n/a n/a
0.24 +/-.050
2 (6.10 +/-1.27) 0.66 (16.67) 2.75 (69.85) 2.31(58.67) n/a n/a
36EP 0.36 +/-.100
3 (9.14+/-2.54) 0.78 (19.81) 2.75 (69.85) 2.31(58.67) 2.75(69.85 ) 2.31(58.67)
0.48 +/-.150
4 (12.19+/- 0.90 (22.86) 2.75 (69.85) 2.31(58.67) 2.75(69.85 ) 2.31(58.67)
3.81)

* Value shown is gap after wear adjustment.

New or rebuilt brakes may vary slightly from this value due to tolerances.
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4.2.2.17 While supporting the weight of the cylinder/spring
housing/pressure plate assembly, tighten thelocknuts,
ONE TURN AT A TIME and in a crosswise pattern,
until the spring housing is seated against the clamp
tubes. Tighten the locknuts to the appropriate torque
value. See Table 4.

The locknuts (18) mustbe tightened gradually
and evenly to prevent damage to the brake
components.

4.2.2.18 Reinstall the support bracket if required.

4.2.2.19 Reinstall the air and coolant piping as well as any
covers previously removed.

4.3 Disassembly Procedures

Ensure that the machinery is and will remain
in a safe position prior to loosening fasteners
or removing the tensioner.

43.1 Disconnect the air supply lines and water lines from
the tensioner.

43.2 Remove the fasteners that secure the tensioner (and
support bracket, if applicable) to the mounting struc-
ture.

43.3 Using soft slings, rig the tensioner and slide the
WCSEP off of the gear. Avoid placing slings or straps
directly on the release springs (34).

4.3.4 Transport the tensioner to a clean working area and
position the unit on a flat surface with the mounting
flange (1) facing down.

14

435

436

43.7

438

439

43.10

431

4.3.12

4.3.13

43.14

4.3.15

4.4

If the gear (28) requires replacement, remove it from
the shaft with a portable jack, using the threaded
holes in the end of the gear for puller holes. Heating
may be required to ease removal. Replace the gear
and install per Section 2.2.

Match-mark the mounting flange (1), reaction plates
(30), pressure plate (13), spring housing (16) and cyl-
inder (19) to one another prior to disassembly to ade-
quately show the proper orientation of components
and various ports to one another.

Loosen the locknuts (18) ONE TURN AT A TIME and

in sequence until the release spring force is relieved.
After all spring force is relieved, removing all locknuts
from the studs.

Lift the cylinder, spring housing, and pressure plate off
of the studs as an assembly. Set the assembly aside
on aclean, level area, making sure to avoid damaging
the face of the piston.

Use care to avoid bumping or jarring the
assembly so that the spring housing (16)
does not rotate out of position in relation to
the pressure plate (13) and cylinder (19).

Continue removing the remaining components if
required.

Inspect all components using the wear limits in Table
13 as a reference.

For friction lining replacement, refer to Section 4.4.
For wear plate replac ement, refer to Section 4.5.
Refer to Section 4.6 to replace seals.

Refer to Section 4.7 for spring replacement.

Assemble the tensioner per Section 4.9.

After replacement of friction material, a mini-
mum wear-in period of four hours at 50% of
the rated horsepower is recommended for the
friction couple to achieve rated torque.

Friction Material Replacement (Sizes
36WCSEP)
Note : When replacing friction material, it is recom-

mended that the mating wear surface be inspected for
wear. See Table 13 for wear limits. A light touch up of



4.4.1

44.2

443

444

445

446

44.7

the wear surfaces may be performed to remove high
spots or burrs if desired, but is typically not necessary.

Refer to Section 6.0 for the friction disc replacement
part numbers.

Use only genuine, Airflex friction material.
Use of material not of Airflexorigin mayresult
in unpredictable brake performance.

Disassemble the tensioner as per Section 4.3.

Remove the old screws and discard the old friction
material.

Note: Use of a pinpoint torch to heat the screws and
soften the Loctite® will ease removal of the screws.

Clean any corrosion etc. from the friction disc core
surfaces.

Position the friction material to align the screw holes.
Install several screws loosely at several of the outer-
most screw hole locations to properly align the friction
discs or blocks.

When installing screws in friction blocks, install and
tighten the screws from the centermost position in the
block, then progress towards the outer edges of the
block.

Following the described pattern, install one screw at a
time by applying Loctite® #262 to the screw threads
and tightening the screw to the proper torque value
(15 ft.lb. (20 Nm)). Install and torque each remaining
screw immediately after the application of Loctite © .
Then proceed to the next screw. Be sure to remove,
apply Loctite® and properly tighten the initial screws
used for alignment of the friction disc or block.

Loctite® may cure priorto properly tightening
the screwif nottightened to the propertorque
value immediately after installation.

Use only Airflex-supplied screws.

Loctite® #262 must be shaken prior to appli-
cation.
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Loctite® #262 may irritate sensitive skin.
Refer to the product label for proper safety
precautions.

448  After replacement of friction material, re-assemble the
tensioner per Section 4.9. During start-up, observe
wear-in and operation precautions per Section 3.0,
Operation.

After replacement of friction material, a mini-
mum wear-in period of four hours at 50% of
the rated horsepower isrecommended for the
friction couple to achieve rated torque.

4.5 Wear Plate Replacement

Note : When replacing wear surfaces, it is recom-
mended that the mating friction material be replaced.

45,1 Disassemble the tensioner per Section 4.3.

452 Remove the screws and locknuts holding the wear
plates and remove the wear plates. If the wear plates
cannot be easily lifted off, gently tap the O.D. to break
the gasket seal.

Do not attempt to break the gasket seal by
prying between the wear plate and housing.
Damage to the sealing surfaces may occur.

453 Inspect the water passages and, if necessary, use a
wire brush to clean them. If re-painting is necessary,
sand blast the water passages and paint the surfaces
with PLASITE ® Epoxy #9052 Polyamine coating. Dry
film thickness should be 8 to 12 mils (0.2 to 0.3 mm).
Be careful not to allow the paintto get into the seal
grooves or onto the face of the support nubs.

If nubs in the water cavity are severely cor-
roded, wear plates may not be properly sup-
ported. Replace the pressure plate, reaction
plate or mounting flange, if necessary.

Follow manufacturer's instructions and
proper safety precaution s for application of
epoxy coatings.



454  Assembly with Gasket Tape.

Gasket Tape placed
using edge of water
cavity as guide and
covering the groove

Note: The Pressure Plate (14), Reaction Plate (31)
and Mounting Flange (2) will be referred to as IRON in
the following paragraphs. Refer to Figure 1 for item
number references shown in parenthesis (#).

4.5.4.1 Preparation and cleaning the IRON:

Ensure that the IRON surface is smooth and free of
scale, burrs and corrosion. Thoroughly clean both the
inner and outer lands which will receive the Gasket.
Use asolvent based cleaner such as acetone, mineral
spirits, or a general-purpose wax/oil/grease remover,
turning the wipe until it is free of new dark debris.
Finish the cleaning process by blowing off lint on the
sealing surface.

Figure 13 : Placement of gasket tape

Follow manufacture'sinstructions and proper
safety precautions for the use of solvent
based cleaners (acetone, mineral spirits, or
general-purpose wax/oil/grease remover).

4.5.4.2 Preparation and cleaning the Copper Wear Plate:

Ensure that the wear plate surface is smooth and free
of burrs and corrosion. Thoroughly clean both the
outer and inner areas which will be in contact with the
gasket tape. Use a solvent based cleaner such as
acetone, mineral spirits, or a general-purpose wax/oil/
grease remover. Finish the cleaning process by blow-
ing off lint on the sealing surface. 4.5.4.3 Applying the Gasket Tape to the IRON:

Figure 14 : Overlap of gasket tape

a) Start with the sealing area nearest to the inner diame-
ter on the IRON. Remove the adhesive backing on the
gasket tape a little at a time to prevent the adhesive from
picking up dirt during installation. Start by positioning one
end of the tape and at the c enterline of a bolt hole as
shown in Figure 12, using the edge of the water cavity as
a guide,as shownin Figure 13 .Proceed toapply thetape
on the sealing surface following a smooth circular path,
being sure to press the tape in place. Note that the tape
will cover the machined groove that is located between
the water cavity and bolt holes.

Follow manufacture'sinst ructions and proper
safety precautions for the use of solvent
based cleaners (acetone, mineral spirits, or
general-purpose wax/oil/grease remover).

o b) After the gasket tape has been placed around the
entire circumference, overlap the starting end of the tape

@) Q by a minimum of 0.44" (11.2 mm). See Figure 14-

c) Repeat steps (a) and (b) for the outer sealing area
nearest to the outer diameter of the IRON, again using the

Gasket Tape starts at edge of the water cavity as a guide.
Centerline of Bolt Hole

(Tape for inner and outer)

O

Figure 12 : Start location of gasket tape
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Before the gasket tape is covered with the
wear plate, the sealing surface should be pro-
tected to prevent contamination from dust,
dirt or oils. No additional cleaning or liquid
should be applied to the surface of the IRON
or gasket tape.

Inspect the new wear plates and remove any
scratches or raised edges with very fine sandpaper or
steel wool. Position the smoothest side of the wear
plate on the sealing surface, being careful to align the
holes with those in the IRON.

Position the clamp rings over the holes in the wear
plates and install the new hex head screws and
locknuts provided, securing them finger tight.

To prevent excessive warpage and to ensure
a good seal, the following hardware tighten-
ing procedure must be followed.

For each wear plate being replaced, follow the tighten-
ing sequence shown in  Figure 15 for the first 16
screws. The remaining screws may be tightened in
any reasonable crosswise pattern. See Table 11 for
tightening torque values.

TABLE 11
Wear Plate Fastener Torque
Model Size Torque
36WCSEP 3/8-16NC2 40 (54)

Figure 15 : Wear plate bolt tightening sequence
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458

4.5.8.1

4.58.2

4583

4584

4.5.8.5

4.5.8.6

4.6

4.6.1

4.6.2

TABLE 12
Inlet and Outlet Port Sizes

Model Size

36WCSEP 1-1/4-11.5 NPT

After completion of the assembly, each water cavity
should be checked for leaks.

Using lifting straps, suspend each assembly with the
water outlet port at the 12 o'clock position. Connect a
water supply line to the inlet port (at 6 o'clock posi-
tion). In reaction plates, plug the remaining inlet port.
See Table 12 for water port sizes.

Slowly fill with water to purge all air from water cavi-
ties.

Install pipe plug(s) in the outlet port(s) and apply
appropriate water pressure (6 0 psig) (4.1 bar) for size
36WCSEP. Pressure is measured at the inlet. Main-
tain this pressure for a minimum of 30 minutes.

Check for leakage at O.D. and I.D. seal areas. NO
leakage is allowed.

If the assembly leaks, check the torque on each screw
and re-test. If leaks still occur, the wear plate(s) or
sealant groove may be damaged. Repeat procedure
from 4.5.1.

Follow steps in Section 4.9 to reassemble the ten-
sioner.

After replacement of wear plates, a minimum
wear-in period of four hours at 50% of the
rated horsepower is recommended for the
friction couple to achieve rated torque.

Cylinder Seal Replacement
Disconnect theair supplylines and remove the screws

(20), washers (17) and spacer tubes (27) attaching
the cylinder (19) to the pressure plate (13).

Carefully slide the cylinder off of the spring housing
(16).



4.6.3

464

4.6.5

4.6.6

4.6.7

4.6.8

Do not use compressed air to remove the cyl-
inder from the spring housing.

Remove the cylinder seals (21, 23) from the spring
housing and thoroughly clean the seal grooves in the
spring housing.

Insert new seals into the grooves, noting the orienta-
tion of the seals per Figure 16 .

Carefully examine the seal surfaces in the cylinder. If
the surfaces have worn to point as indicated on Table
10, the cylinder must be replaced. Small nicks or
scratches must be sanded smooth to prevent air leak-

ana

e .
i ﬂ\_ -
e /
- Y
) —
|||I I.",l L:
/

Figure 16 : Lip seal installation

Lubricate the seal surfaces in the cylinder with Parker
O-Lube and carefully slide the cylinder onto the spring
housing. Take special careto avoid damaging the seal

lips.

Attach the cylinder to the pressure plate with the
screws, washers and spacer tubes removed in 4.6.1.
Use Loctite® Locquic® Primer Grade "T" to clean and
prepare the screw threads and install with Loctite®
#262. Using a crosswise pattern, tighten the screws to
the torque value shown on Table 11.

Loctite® Primer "T" contains harmful vapors.
Refer to the product label for proper safety
precautions.

Perform an air test by applying 80 psig (5.5 bar) to
release the tensioner. Shut off the air supply. If the air
pressure does not drop below 70 psig (4.8 bar) after
10 minutes, the seals have been properly installed. If
excessive leaking is found, disassemble and inspect
the seals or sealing surfaces for damage. Repair or
replace components as required.
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4.7

4.7.1

4.7.2

4.7.3

4.7.4

4.7.5

4.7.6

4.7.7

Figure 17 : Spring locations

Spring Replacement

Disconnect the coolant and air supply lines.

Loosen the locknuts (18), ONE TURN AT A TIME and

in a crosswise pattern, until the spring force has been
relieved.

The locknuts (18) must be loosened gradually
to prevent damage to the brake components.

Remove the locknuts and washers (18) and carefully
remove the cylinder/spring housing/pressure plate
assembly. Transport to a clean work area.

Match mark the cylinder, spring housing and pressure
plate to one another. Loosen the screws (20) evenly
and gradually until all spring force is relieved. Remove
the screws and washers (17).

Carefully lift the cylinder and spring housing off of the
pressure plate, exposing the springs (22).

Remove the springs and check the free height. If the
free height of any spring is less than the value shown
on Table 13, the entire set of springs must be
replaced.

Install the springs in a symmetrical pattern on the
pressure plate subassembly (13), distributing them as
evenly as possible. Locate the springs over bosses or
on the spring pockets in the pressure plate, as shown
in Figure 17 . If applicable, position the spring retain-
ers (53) on top of the springs to hold the springs into
position.



Spring retainer plates should be positioned
so that they do not cross over or interfere
with the ribs in the spring housing.

Carefully lower the spring housing/cylinder assembly
onto the springs, making sure the springs engage the
bosses in the spring housing. Note the orientation of
the match marks made in section 4.7.4 to position the
cylinder ports properly in relation to the water ports in
the pressure plate.

Position the spacer tubes (27) between the cylinder
and pressure plate, in-line with the bolt holes in the
cylinder. Install the hex head screws (20) and flat
washers (17). Tighten the screws in a crosswise pat-
tern ONE TURN AT A TIME until the spacer tubes are
clamped between the cylinder and pressure plate.

4.7.10 Remove the hex head screws (20) one at a time,

apply Loctite® #262to the screw threads,and reinstall
the screw, tightening to the value shown in Table 4.
Repeat for the remaining screws.

Loctite® may cure priorto properly tightening
the screwif nottightened to the propertorque
value immediately after installation.

Loctite® #262 must be shaken prior to appli-
cation.

Loctite® #262 may irritate sensitive skin.
Refer to the product label for proper safety
precautions.

Lubricate the threads on the ends of the studs with
30 wt. oil or anti-seize compound. Install the washers
(17) onto the studs, and assemble the locknuts (18).
Tighten the locknuts, ONE TURN AT A TIME and in a
crosswise pattern, until the spring housing is seated
against the clamp tubes. Tighten the locknuts to the
appropriate torque value. See Table 4.

The locknuts (18) must be tightened gradually
and evenly to prevent damage to the brake
components.
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4.8

4.8.1

4.8.2

483

484

4.8.5

4.8.6

4.9

4.9.1

Bushing Replacement

Note: Some pressure plate and reaction plates have
bushings installed in the reaction holes. (Typically cor-
rosion resistant units, and older size 36" tensioners).
See Figure 18 .If applicable, replacement of the bush-
ings can be performed per the following procedures.

/f,.,\
. B4

» 4

T 3~

Figure 18 : Bushing replacement

Disassemble per Section 4.3.

Refer to the wear limits in Table 13 to determine if the
bushings (54) require replacement.

Heat up the area around each bushing to soften the
Loctite® and press out the old bushings.

Clean the bores in the mating component, removing
any residual Loctite®.

Apply Loctite® #RC601, 635 or 680 to the bushing
0O.D. and mating holeint he reaction plate using a
swab. Apply enough liquid to entirely fill the space
between the parts. Install t he bushings by twisting the
bushing while pushing it down, until it is flush with the
casting surface. Inspect to see that a ring of liquid
adhesive is visible at the parting line. Reapply Loc-
tite® if required. Allow the Loctite® to cure for 15 min-
utes before moving the sub assembly.

Assemble the tensioner per section 4.9, as required.

Assembly Procedures

Note: Friction discs and water jackets (mounting
flange, end plate, and reaction plate- if applicable)
should be assembled per the appropriate mainte-
nance procedures prior to final assembly of the ten-
sioner.

Position the mounting flange (1) on a flat, level sur-
face, mounting face down.



49.2

493

494

4.9.5

4.9.6

4.9.7

49.8

49.9

4.9.10

Install the studs (6) into the mounting flange. The stud
end with the shorter length of threads is to be assem-
bled into the mounting flange. Clean the stud end to
be assembled by applying Loctite® Locquic® Primer
Grade "T"to the threads. After the threads have dried,
apply Loctite® #271 on the threads to be assembled
and insert the stud completely into the threaded hole
in the mounting flange so that the installed end is flush
or slightly recessedinside the face of mountingflange.
See Figure 1.Using a machinist's square as a refer-
ence, hold the stud in position so that it remains per-
pendicular to the machined surface of the mounting
flange until the Loctite® has cured. Repeat for the
remaining studs.

Loctite® Locquic® Primer Grade "T" contains
harmful vapors. Refer to the product labeland
follow proper safety precautions.

The end of the stud must not extend past the
mounting surface of the mounting flange.

Install the appropriate number of wear spacers (29)
and clamp tubes (12) over the studs.

Place a friction disc assembly onto the mounting
flange. Center the friction disc.

Install a release spring over every clamp tube. For sin-
gle disc WCSEP tensioners, proceed to Section 4.9.9.

Noting the location of the water inlets in the mounting
flange, lift the reaction plate (30) into position, align
the water inlets with those in the mounting flange, and
slide the reaction plate over the studs and clamp
tubes.

Install a release spring over every clamp tube.

Place a friction disc assembly onto the reaction plate.
Repeat the sequence of steps4.9.5 through 4.9.8 until
all friction discs, reaction plates and release springs
are assembled.

Noting the location of the water inlets in the mounting
flange, lift the pressure plate (13) into position (with
copper towards the friction disc) and align the water
inlets with those in the mounting flange. Slide the
pressure plate over the studs and clamp tubes.

Install the springs in a symmetrical pattern on the
pressure plate subassembly (13), distributing them as
evenly as possible. Locate the springs over bosses or
in the spring pockets of the pressure plate, as shown
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49.11

4.9.12

49.13

49.14

4.9.15

in Figure 17 . If applicable, position the spring retain-
ers (53) on top of the springs to hold the springs into
position.

Lower the spring housing (16) over the studs, springs
and spring retainers, if applicable, aligning the match
marks made during disassembly. Be surethat the cast
ribs in the spring housing do not interfere with the
spring retainers. If necessary, reposition the spring
retainers.

Spring retainer plates should be positioned
so that they do not cross over or interfere
with the ribs in the spring housing.

Lubricate the seals (21)(23) with Dow Corning 55 O-
ring lubricantand install them into the seal grooves on
the spring housing (16). Note the orientation of the
seal lips per Figure 16.

Lubricate the seal surfaces in the cylinder (19) and
lower the cylinder onto the spring housing. Orient the
cylinder so that the logo is near the 12 o'clock
position, in-line with the water outlets,and thatthe bolt
holes align with the tapped holes inthe pressure plate.

Position the spacer tubes (27) between the cylinder
and pressure plate, in-line with the bolt holes in the
cylinder. Install the hex head screws (20) and flat
washers (17). Tighten the screws in a crosswise pat-
tern ONE TURN AT A TIME until the spacer tubes are
clamped between the cylinder and pressure plate.
Make sure that the cylinder slides over the seals prop-
erly to avoid damaging the seal lips.

Remove the hex head screws (20) one at a time,
apply Loctite®#262 tothe screwthreads, andreinstall
the screw, tightening to the value shown in Table 4.
Repeat for the remaining screws.

Loctite® may cure priorto properly tightening
the screwif nottightened to the propertorque
value immediately after installation.

Loctite® #262 must be shaken prior to appli-
cation.

Loctite® #262 may irritate sensitive skin.
Refer to the product label for proper safety
precautions.



4.9.16 Lubricate the threads on the ends of the studs with 30 5.0
wt. oil or anti-seize compound. Install the washers
(17) onto the studs, and assemble the locknuts (18).
Tighten the locknuts, ONE TURN ATATIME and in a
crosswise pattern, until the spring housing is seated 5.1
against the clamp tubes. Tighten the locknuts to the 511
appropriate torque value. See Table 4.

The locknuts (18) mustbe tightened gradually
and evenly to prevent damage to the brake
components.

4.9.17 Prior to installation, air test the cylinder seals per sec-
tion 4.6.8.

4.9.18 Re-install the tensioner per Section 2.0.

4,10 Corrosion Protection

All previously painted areas must be touched
up after maintenance or installation to provide
corrosion protection.

4.10.1 Clean any contamination, scale, or loose paint from
disturbed surfaces.

4.10.2 Touch up any disturbed area with an organic zinc
primer.

4.10.3 Paint areas with two coats of a high solid two part,
marine grade epoxy paint as per manufacturer's
instructions.
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ORDERING INFORMATION /
TECHNICAL ASSISTANCE
Equipment Reference

In any correspondence regarding Airflex equipment,
refer to the information on the product nameplate.

Loctite® and Locquic ® are registered trademarks of
Henkel Corporation.

Polypak ® is aregistered trademark of Parker Hannifin
Corporation.

MOLUB-ALLOY © is atrademark of Castrol Industrial
Lubricants.

PLASITE® is a registered trademark of Carboline
Company.



TABLE 13

Wear Limits for WCSEP Components

Item Description Wear Limit Remarks
#3 Friction Wear Maximum Wear is: Wear will be in form of even wear or circu-
Wear Plate Signature 36WCSEP - 0.050” lar grooves in the copper surface.
Fully Worn at bottom of dust
#8 Friction Material groove. Friction Material must Brake have adjustment provision.
Friction Disc also be replaced if contami- See Section 4.2.
nated with oil or grease.
#9, #28 . . . .
. . Maximum total backlash is If step is worn in gear, gear must be
Friction Disc Core & Gear Backlash Y
0.060" (1.5 mm). replaced.
Gear
#12 Reaction Area Maximum wear is 0.015" Wear will be inthe form of notch or stepon
Clamp Tube (0.38 mm). the side of tube.
Maximurm wear is 0.031" Wear will be in the form of elongation of
#13,#30, #54 Reaction Holes ’ the holes. Original hole diameters are
(0.80 mm).
shown on the table below.
#19 Seal Area Maximum wear is 0.005” Wear will be in form of grooves where the
Cylinder (0.13 mm). seals contact the cylinder wall.
#34 Sprin Spring Free Height Maximum free height shown bC;IrcI)?/\I/ngl :Eeshrfwlg?tt;:?gr:aocgctnf\ tcacnt:\e-
pring pring 9 on the table below -=pring P
plete sets.
Reaction hole size (NEW) and Spring Free Height Limit
Original Reaction Hole Spring (#34) Free Height
Size Sizes (#14, #31 & 54)
inches (mm) Original inches ( mm) Minimum inches (mm)
36WCSEP 2.065 inches (52.45 mm) 4 inches (101.6 mm) 3.88inches (98.55 mm)
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Figure 19 : WCSBEP Friction Disc Sub-Assemblies

Figure 20 : Parts breakdown for 36 WCSEP
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ENGINEERING

TOMORROW

Products we offer:
+ Cartridge valves

» DCV directional control
valves

» Electric converters
» Electric machines
» Electric motors

e Gear motors

e Gear pumps

« Hydraulic integrated
circuits (HICs)

+ Hydrostatic motors
» Hydrostatic pumps
»  Orbital motors

e PLUS+1° controllers
» PLUS+1°displays

e PLUS+1° joysticks and
pedals

e PLUS+1° operator
interfaces

e PLUS+1°sensors
e PLUS+1° software

*  PLUS+1° software services,

support and training
» Position controls and
sensors

» PVG proportional valves

» Steering components and

systems
» Telematics

Hydro-Gear
www.hydro-gear.com

Daikin-Sauer-Danfoss

www.daikin-sauer-danfoss.com

Danfoss

Power Solutions (US) Company
2800 East 13th Street

Ames, 1A 50010, USA

Phone: +1 515 239 6000

D-24539 Neumiinster, Germany
Phone: +49 43218710

Danfoss Power Solutions is a global manufacturer and supplier of high-quality hydraulic and
electric components. We specialize in providing state-of-the-art technology and solutions
that excel in the harsh operating conditions of the mobile off-highway market as well as the
marine sector. Building on our extensive applications expertise, we work closely with you to
ensure exceptional performance for a broad range of applications. We help you and other
customers around the world speed up system development, reduce costs and bring vehicles
and vessels to market faster.

Danfoss Power Solutions — your strongest partner in mobile hydraulics and mobile
electrification.

Go to www.danfoss.com for further product information.

We offer you expert worldwide support for ensuring the best possible solutions for
outstanding performance. And with an extensive network of Global Service Partners, we also
provide you with comprehensive global service for all of our components.

Local address:

Danfoss

Power Solutions Trading
Danfoss Danfoss (Shanghai) Co., Ltd.
Power Solutions GmbH & Co. OHG ~ Power Solutions ApS Building #22, No. 1000 Jin Hai Rd
Krokamp 35 Nordborgvej 81 Jin Qiao, Pudong New District

DK-6430 Nordborg, Denmark
Phone: +45 7488 2222

Shanghai, China 201206
Phone: +86 21 2080 6201

Danfoss can accept no responsibility for possible errors in catalogues, brochures and other printed material. Danfoss reserves the right to alter its products without notice. This also applies to products
already on order provided that such alterations can be made without subsequent changes being necessary in specifications already agreed.
All trademarks in this material are property of the respective companies. Danfoss and the Danfoss logotype are trademarks of Danfoss A/S. All rights reserved.




