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Airflex By Danfoss Water Cooled Brakes

WCB2 and WCBD

Section D

¢ Drilling rigs
* Dynamometers
® Logging equipment

* Marine mooring
systems

e Slip clutches
® Tension brakes

* Unwind stands

WCB elements are disc type, externally cooled
units. They are designed to absorb and dissipate
the thermal loads associated with the most
severe clutch and brake applications. The WCB
friction couple was developed specifically for
continuous slip service and has a dynamic coeffi
cient of friction that is greater than its static
coefficient of friction. Also available, special high
coefficient linings, which provide 50% higher
torque than standard friction linings and provide
a 1:1 dynamic to static torque ratio.

Element construction and operation is illustrated
in the figure on page 3. Pressurizing the cylinder
causes the piston to clamp the friction disc
between the water jackets. Heat generated at
the friction interface is quickly transferred to
the circulating coolant.

Element sizes are indicated by the number of
friction discs and the disc diameter in inches.
For instance, size 224WCB has two (2) friction
discs 24 inches in diameter.

Features:

Patented piston design

Single or dual piston provides wider range
of applied tension with greater control.

Drop in powerhead package

Standard single piston elements can be
retrofitted with a dual piston powerhead
to provide increased control.

Split wear spacers

The split wear spacers allow for wear adjustment
without disassembly of the brake to minimize
downtime and maintenance costs.

Unique friction couple

A specially formulated friction material,
interfacing with a copper alloy surface,
eliminates the stick-slip characteristic
associated with ordinary frictional devices.

Rapid heat dissipation

The copper interface conducts heat rapidly
to the circulating coolant.

Open or closed loop coolant systems

The element works equally well with open
or closed loop circulating systems. On mobile
equipment, the engine’s cooling system can
be tapped to provide coolant to the element.

Optional corrosion protection

For marine environment applications, protective
coatings are available to minimize corrosion.
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WCB2 & WCBD Component Parts

Item Description Item Description Note:

1 Mounting Flange Sub-Assembly 17 Lock Nut Dual disc unit shown. Other
2 Mounting Flange 18 Cylinder multi-disc units are similar.
3 Wear Plate 19 Inner Seal Item§ 23 and'24 are‘not .
2 Hex Head Screw 20 Outer Seal required for single disc units.
5 Locknut 21 Gear

6 Inner Support Ring 22 Wear Spacer

7 Outer Support Ring 23 Reaction Plate Sub-Assembly

8 Stud 24 Reaction Plate

9 Friction Disc Sub-Assembly 25 Piston

10 Friction Disc 26 Release Spring

1 Friction Disc Core 27 Dual Piston Cylinder

12 Flat Head Screw 28 Dual Piston

13 Clamp Tube 29 Dual Piston Inner Seal

14 Pressure Plate Sub-Assembly 30 Dual Piston Outer Seal

15 Pressure Plate 31 Dual Piston Intermediate Seal

16 Flat Washer
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WCB2 & WCBD Elements

Dimensional Data*

Section D

Mounting Bolt Circles

65.5°

Coolant Inlet Port
8WCB

(4) 0.531 (13,5)@ Dia.

Mounting holes
based on 6 equally
spaced as shown

Coolant Inlet Port
14WCB

(6) 0.656 (16,7)2
Dia. Mounting holes
based on 8 equally
spaced as shown

Coolant Inlet Port
18WCB

(10) 0.656 (16,75)2
Dia. Mounting holes
based on 12 equally
spaced as shown

Coolant Inlet Port
24WCB

(10) 0.656 (16,75)@
Dia. Mounting holes
based on 12 equally
spaced as shown

Coolant Inlet Port
36WCB

(14) 1.062 (27,0)2
Dia. Mounting holes
based on 16 equally
spaced as shown

Coolant Inlet Port
48WCB

(14) 1.438 (36,5)
Dia. Mounting holes
based on 16 equally
spaced as shown

on 11.125 (282,5) on 17.500 (444,5) on 22.000 (558,8) on 28.750(730,3) on 42.000 (1066,8) on 54.000 (1371,6)
bolt circle bolt circle bolt circle bolt circle bolt circle bolt circle
English Dimensionsininches Single Disc
8WCB 0.81 1.25 0.250 2.62 12125 8 1/2-13 10.875 4.2 8.375 3.12 12.24
14WCB  0.91 1.4 0.250 2.90 18750 8 3/4-10 17.000 712 14375 6.00 18.94 Dos—>|
18WCB  0.93 1.47 0.250 1.25 3.14 23.25 12 3/4-10 21750 11.00 18.250 8.50 23.86
24WCB  1.06 1.75 0.250 1.38 413 29.998 12 11/8-7 27875 1275 24375 11.50 30.62
36WCB  1.52 2.58 0.280 2.38 4.97 44498 16 13/8-6 41500 16.50 18.375 16.50 44.86
48WCB  1.48 2.70 - o 5.80 56.50 16 13/8-6 58.688 25.19 - 23.00 57.09
No.  Size Bolt
Circle
Size Dy Dys Dy Dus D43 G Hs Hs Hs Hio His J, J5
Bolt
No.  Size Circle
8WCB 21 32 6,4 67 3080 8 1/2-13 276,2 106 212,7 79 3N
14WCB 23 36 6,4 74 476,3 8 3/4-10 431,8 181 365,1 152 481
18WCB 24 37 6,4 32 80 590,6 12 3/4-10 552,4 279 463,5 216 606
24WCB 27 44 6,4 35 105 761,9 12 11/8-7 708,0 324 619,1 292 778
36WCB 39 65 71 60 126 1130,2 16 13/8-6 10541 419 932,11 419 1139
48WCB 38 69 - o 147 14350 16 13/8-6 1490,7 640 - 584 1450
Sl Dimensions in millimeters
English Dimensions in inches
8WCB 3 /420 3.500 3/8-18 663 TBD TBD TBD TBD 0 Coolant Dz | Dz
14WCB 3 3/8-16 6.500 1/2-14 11.50 1/2-14 13.250 3/8-18 8.250 Ports
18WCB 3 3/8-16 9.125 1/2-14 15.25 1/2-14 15.750 3/8-18 11.630 1@]
24WCB 6 3/8-16 12.250 1/2-14 18.50 1/2-14 20.500 3/8-18 14.500 T T
36WCB 6 1/2-13 14.500 3/4-14 28.00 3/4-14 28.000 3/8-18 22.250 |
48WCB 3 3/4-10 24.500 1-11.5 41.500 1-11.5 41.500 0.5-14 31.500 3] [
Do
No. Size Bolt Circle |Size Bolt Circle |Size Bolt Circle Size Bolt Circle
Large Large Small Small H
Size H, H, H, Single PistonO Dual Piston O, 13
Large Large Small Small D
No. Size Bolt Circle | Size Bolt Circle |Size Bolt Circle Size Bolt Circle < > )i
Dy [<—
8WCB 3 1/4-20 88,9 3/8-18 168 TBD TBD TBD TBD
14WCB 3 3/8-16 1651 1/2-14 292 1/2-14 337 3/8-18 210
18WCB 3 3/8-16 231,8 1/2-14 387 1/2-14 400 3/8-18 295
24WCB 6 3/8-16 311,2 1/2-14 470 1/2-14 521 3/8-18 368
36WCB 6 1/2-13 4445 3/4-14 all 3/4-14 all 3/8-18 565
48WCB 3 3/4-10 622,3 1-11,5 10541 1-11,5 10541 0,5-14 800 ;
Sl Dimensions in millimeters [ ‘ %j
o s H— o E—
Dzs%{ L(—

* Data shown is subject to change. Please consult factory for current dimensional data.
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WCB2 & WCBD Elements

Dimensional Data

Section D

0,

3 Air Inlet Ports

Equally Spaced

H,
English Dimensions in inches No tes:
108WCB 1.50 2.56 7.00 175 5.69 4 3/8-18 NTP 1. Reaction plates for sizes 8 and
208WCB 175 263 9.75 4.00 8.31 6 3/8-18 NTP 14‘$VC32/W(—;IB? hi‘l'e O?ed";'g(t)o
308WCB 2.00 2.50 12.88 775 10.95 8 3/8-18 NTP :;art‘f”;zc;‘; $8v‘\)/(c):32/ovf/acgo -
114WCB 2.25 450 8.00 2.88 6.59 4 1/2-14 NTP above have two inlet and two
214WCB 2.75 438 1150 438 9.50 6 1/2-14 NTP outlet ports located 180° apart.
314WCB 2.25 450 16.25 8.25 12.39 8 1/2-14 NTP 2. To insure proper cooling, inlet
118WCB 2.88 5.56 9.00 2.50 732 4 1/2-14 NTP port must be located at the
218WCB 3.63 5.63 13.00 5.63 10.66 8 1/2-14 NTP six o'clock position.
318WCB 425 6.13 1725 9.63 14.00 12 1/2-14 NTP 3. Tolerance Sizes 8WCB
418WCB 463 6.13 21.50 12.50 1734 16 1/2-14 NTP thru 24WCB
124WCB 3.75 725 11.00 3.50 9.26 4 3/4SAE ORB +0.000/-0.003 (+0, 00/-0,08)
224WCB 463 738 15.50 8.63 13.31 8 3/4SAE ORB 36WCB  +0.000/-0.005
324WCB 538 9.38 24.00 13.19 1738 12 3/4SAE ORB (+0,00/-0,13)
424WCB 6.00 9.38 28.50 16.94 2143 16 3/4SAE ORB 48WCB  +0.000/-0.005
136WCBEP  5.63 11.25 17.00 5.00 12.18 4 1 1/4 SAE ORB (+0,00/-0,13)
236WCBEP  6.75 11.75 20.75 9.00 1724 8 1 1/4 SAE ORB 4. American National Standard for
336WCBEP 775 11.75 2748 13.00 22.30 12 1 1/4 SAE ORB Unified Screw Threads
436WCBEP  8.50 11.75 35.00 18.00 2739 16 1 1/4 SAE ORB 5. Tolerance +0.003/-0.000 in.
148WCB 713 16.13 16.57 5.00 14.42 4 1 1/4 SAE ORB (0,08/-0,00 mm)
248WCB 8.88 16.81 2345 1125 20.07 8 1 1/4 SAE ORB 6. American National Pipe Thread
348WCB 10.25 16.81 30.70 16.75 25.71 12 1 1/4 SAE ORB 7. 1.00 in (25 mm) for 108WCB
448WCB 1125 16.81 3770 22.50 3136 16 1 1/4 SAE ORB 138 in (35 mm) for 208WCB

Min. Max. No. Size .857 in (4,8 mm) for 308WCB
Size Bore Ran ge D D, D, O Coolant Ports 8. 1.06 in (27 mm) for 114WCB
Min. Max. No. Size & 314WCB
108WCB 38 65 178 44 145 4 3/8-18 NPT 1.69 in (43 mm) for 214WCB
208WCB 44 67 248 102 211 6 3/8-18 NPT 9. Maximum bore sizes are based
308WCB 51 64 327 196 278 8 3/8-18 NPT on 2 flat keys, allowable gear hub
114WCB 57 114 203 73 167 4 1/2-14 NPT stresses and torque ratings at
214WCB 70 m 292 m 241 6 1/2-14 NPT 80 psi (55 ban).
314WCB 57 14 413 210 315 8 1/2-14 NPT 10. Maximum diameter  of
“as cast” surfaces
118WCB 73 141 229 64 186 4 1/2-14 NPT
218WCB 92 143 330 143 271 8 1/2-14 NPT 11196 in (50 mm) for 148WCB
318WCB 108 156 438 245 356 12 1/2-14 NPT 1.75 in (44 mm) for 248WCB
418WCB 17 156 546 318 440 16 1/2-14 NPT 1.75 in (44 mm) for 348WCB
124WCB 95 184 279 89 235 4 3/4 SAE ORB 1.75 in (44 mm) for 448WCB
224WCB 17 187 394 219 338 8 3/4 SAE ORB
324WCB 137 238 610 335 441 12 3/4 SAE ORB A Some high torque applications
424WCB 152 238 724 430 544 16 3/4 SAE ORB of three or four disc elements
136WCBEP 143 286 432 127 309 4 1 1/4 SAE ORB require additional torsonial
236WCBEP 171 298 527 229 438 8 1 1/4 SAE ORB support on the cylinder end of
336WCBEP 197 208 698 330 566 12 1 1/4 SAE ORB :er::;tﬁtca(t)i:teagry;ugrg ZZ::T:
436WCBEP 216 298 889 457 696 16 1 1/4 SAE ORB
148WCB 181 410 421 127 366 4 1 1/4 SAE ORB
248WCB 225 427 596 286 510 8 1 1/4 SAE ORB
348WCB 260 427 780 425 653 12 1 1/4 SAE ORB
448WCB 286 427 780 572 797 16 1 1/4 SAE ORB
Sl Dimensions in millimeters
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WCB2 & WCBD Elements

Technical Data

Section D
English Ib-in @ 80 psi HP GPM in3
108WCB 146455 146415 415313 5700 2900 2700 30 3 6.7E-02 0 3 20 2 1 2 10
208WCB 146456 146416 415314 11400 5900 5400 60 6 1.7E-0212 0 7 24 4 12 3 n
308WCB 146457 146417 416457 17100 8900 8100 90 9 7.4E-02 0 10 27 5 14 5 13
114WCB 146458 146418 415454 21500 16000 5400 60 6 2.4E-02 0 13 64 10 48 3 16
214WCB 146459 146419 415302 43000 32100 10800 120 12 6.0E-03 0 27 77 20 58 7 19
314WCB 146460 146420 416303 64500 48200 16300 180 18 2.6E-03 0 40 90 30 68 10 23
118WCB 146461 146421 302813 48800 36400 12300 120 12 1.9E-02 1.9E-01 17 124 13 93 4 31
218WCB 146462 146422 302907 97600 72900 24600 240 24 4.7E-03 9.5E-02 34 141 26 105 9 36
318WCB 146463 146423 413208 146400 109400 37000 360 36 2.1E-03 6.3E-02 51 158 38 118 13 40
418WCB 146464 146424 4141 195200 145800 49300 480 48 1.2E-03 4.8E-02 68 175 51 131 17 44
124WCB 146465 146425 411672 100000 72000 27000 270 27 4.3E-03 1.2E-01 31 204 23 148 9 56
224WCB 146466 146426 410970 200000 145000 54000 540 54 1.1E-03 6.1E-02 62 235 45 170 17 64
324WCB 146467 146427 412433 300000 217000 82000 810 81 4.8E-04 4.1E-02 93 266 68 193 26 73
424WCB 146468 146428 413195 400000 290000 109000 1080 108 2.7E-04 3.0E-02 124 297 90 215 34 82
136WCBEP 146535 146534 416538 295000 223000 71000 780 78 1.2E-03 8.9E-02 98 441 74 334 24 107
236WCBEP 146536 146538 416536 590000 446000 143000 1560 156 2.8E-04 5.8E-02 196 539 148 408 47 131
336WCBEP 146540 146542 416535 885000 670000 214000 2340 234 1.2E-04 3.9E-02 294 637 223 482 71 154
436WCBEP 146545 146547 416537 1180000 893000 286000 3120 312 6.9E-05 2.9E-02 392 734 297 556 95 178
148WCB 146473 146432 416794 686000 508000 178000 1300 130 1.1E-03 4.6E-02 221 574 163 425 57 149
248WCB 146474 146433 416795 1372000 1016000 356000 2600 260 2.3E-04 3.6E-02 441 795 327 589 115 206
348WCB 146475 146434 416688 2058000 1524000 534000 3900 390 1.0E-04 2.4E-02 662 1016 490 752 172 264
448WCB 146476 146435 416797 2744000 2032000 712000 5200 520 5.6E-05 1.8E-02 883 1236 654 915 229 321

Part Number ‘ ‘ Torque Rating Mr New ‘ Worn ‘ New ‘ Wor n‘ New ‘ Worn

Gear Single Dual Piston Pressure Drop Engaging Volume

Size WCB2 WCBD Part Piston Thermal Water | Coefficient Single Piston Dual Piston

Single Dual Number | orboth Large Small Rating Flow or both Pistons

Piston Piston Pistons Piston Piston Together Large Piston Only  (Small Piston Only

Together | Only Only a1 Q New ‘ Worn | New | Worn | New | Worn

108WCB 146455 146415 415313 644 328 305 22,4 n4 3,2E-04 0 0,05 0,33 0,03 018 0,03 0,6
208WCB 146456 146416 415314 1288 667 610 44,7 22,7 8,2E-05 0 0,11 0,39 0,07 020 0,05 0,18
308WCB 146457 146417 416457 1932 1006 915 67,2 34,2 7,4E-03 0 0,16 0,44 0,08 0,23 0,08 0,21
114WCB 146458 146418 415454 2429 1808 610 44,7 22,7 1,2E-04 0 0,21 1,05 016 0,79 0,05 0,26
214WCB 146459 146419 41530 4858 3627 1220 89,5 45,4 2,9E-05 0 0,44 1,26 033 095 011 0,31
314WCB 146460 146420 416303 7288 5446 1842 134,4 68,4 2,6E-03 0 0,66 1,48 049 11 0,16 0,38
118WCB 146461 146421 302813 5514 4113 1390 89,5 45,4 9.1E-05 3.5E-03 0,28 2,03 0,21 152 0,07 0,51
218WCB 146462 146422 302907 11027 8237 2779 179,0 90,9 2,3E-05 1,7E-03 0,56 2,31 043 172 015 0,59
318WCB 146463 146423 413208 16541 12361 4180 268 136 1,0E-05 1,2E-03 0,84 259 062 193 021 066
418WCB 146464 146424 414111 22055 16473 5570 358 182 5,7E-06 8,7E-04 1,1 2,87 084 215 0,28 0,72
124WCB 146465 146425 411672 11298 8135 3051 201,3 102,2 2,1E-05 2,2E-03 0,51 3,34 038 243 015 092
224WCB 146466 146426 410970 22597 16383 6101 402,7 204,4 5,2E-06 1,1E-03 1,02 3,85 0,74 2,79 0,28 1,05
324WCB 146467 146427 412433 33895 24518 9265 604 307 2,3E-06 74E-04 1,52 4,36 m 316 043 1,20
424WCB 146468 146428 413195 45194 32766 12315 805 409 1,3E-06 5,6E-04 2,03 487 1,48 3,52 056 1,34
136WCBEP 146535 146534 416538 33331 25196 8022 581,6 295,3 5,7E-06 1,6E-03 1,61 7,23 1,21 547 039 175
236WCBEP 146536 146538 416536 66661 50391 16157 1163,3 590,55 1,1E-03 3,21 8,83 243 6,69 077 215
3357PCBEP 146540 146542 416535 99992 75700 24179 17449 8858  5,9E-07 71E-04 482 1044 3657 790 116 2,52
436WCBEP 146545 146547 416537 133322 100895 32314 2326,6 1181 3,3E-07 5,3E-04 6,42 12,03 4,87 91 1,56 2,92
148WCB 146473 146432 416794 77508 57396 201M 696 4921 5,2E-06 8,4E-04 362 941 2,67 697 093 244
248WCB 146474 146433 416795 155015 114793 40223 1939 9840 1,1E-06 6,5E-04 7,23 13,03 536 965 188 338
348WCB 146475 146434 416688 232523 172189 60334 2908 14763 4,8E-07 4,4E-04 10,85 16,65 8,03 12,33 2,82 4,33
448WCB 146476 146435 416797 310030 229585 80445 3878 19684  2,7E-05 3,3E-03 14,47 20,26 10,72 15,00 3,75 5,26
Sl Nm @ 5,5 bar kw dm3/min dm3
Notes:

1.

Basic part number only.
Order gear separately.

2. Exact torque rating is

dependent upon applied
pressure. Maximum allowable
pressure is 150 psi (10,3 bar).

3. Based on a 70°F (21°) fresh

water inlet temperature and
a maximum 50°F (28°C) rise
between inlet and outlet. The

maximum allowable outlet
temperatures are 150°F (65°C)
for fresh water; 165°F (74°C)
for 70/30 and 60/40 water
glycol mixes; and 170°F
(77°C) for 50/50 water glycol
mixes. See detailed cooling
requirements in the
WCB11070 IOM, section 2.4.

4. To insure proper cooling, inlet

port must be at the six o’clock

position. Flow rates shown
are for fresh water, flow rates
for water glycol mixes must
increase to achieve the
ratings in the Thermal Rating
column. See detailed
cooling requirements in the
WCB11070 IOM, section 2.4.

Sizes 8-24:

Maximum allowable
inlet pressure — 65 psi

Maximum allowable outlet
pressure — 25 psi

Sizes 36-48:

Maximum allowable inlet
pressure — 60 psi

Maximum allowable outlet
pressure — 20 psi
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WCB2 & WCBD Elements

Technical Data

Section D
English rpm Ib in Ib-ft 2 in3
108WCB 2150 3400 61 19 317 2.05 9 0.8 12 10
208WCB 2150 3400 82 39 4.44 3.38 12 1.5 24 20
308WCB 2150 3400 120 59 5.55 4.55 15 233 36 30
114WCB 1260 2100 217 48 3.69 242 64 6.4 40 29
214WCB 1260 2100 284 86 5.26 3.83 83 12.6 75 58
314WCB 1260 2100 366 41 6.95 5.23 102 19.5 120 87
118WCB 955 1600 284 91 4.0 2.6 170 20 65 54
218WCB 955 1600 332 210 5.5 4.2 220 40 125 108
318WCB 955 1600 375 260 74 6.2 270 60 185 162
418WCB 955 1600 665 383 10 7.6 320 80 245 216
124WCB 715 1200 445 208 5.2 33 622 78 160 126
224WCB 715 1200 795 387 7.6 5.7 822 158 320 252
324WCB 715 1200 1000 583 10 8 1022 238 480 378
424WCB 715 1200 1180 767 12.4 10.1 1222 318 640 504
136WCB 475 700 2650 470 6.9 4.3 4922 324 600 337
236WCB 475 700 3250 855 9.5 6.8 6323 667 1135 673
336WCB 475 700 4350 1240 121 9.2 7724 1010 1670 1009
436WCB 475 700 5300 1655 14.67 1.8 9125 1353 2205 1345
148WCB 360 600 3694 796 7.86 4.46 12024 1463 700 273
248WCB 360 600 5035 1592 10.69 7.31 16205 2958 1400 546
348WCB 360 600 6378 2383 13.53 10.11 20398 4434 2100 818
448WCB 360 600 7719 3186 16.37 12.95 24583 5916 2800 1091
Maximum Maximum Weight Center of Gravity Wk 2 Water Lining
Size Slip Freewheeling Housing Disc & Gear Housing Disc & Gear Housing Disc & Gear Volume Wear
Speed Speed Mass Center of Gravity J Volume

108WCB 2150 3400 28 9 81 52 0,38 0,3 0,2 0,2
208WCB 2150 3400 37 17 13 86 0,51 0,6 0,4 0,3
308WCB 2150 3400 54 27 141 116 0,64 0,04 0,6 04
114WCB 1260 2100 98 22 94 61 2,70 0,27 0,7 0,5
214WCB 1260 2100 129 39 134 97 3,50 0,53 1,2 1,0
314WCB 1260 2100 166 64 177 133 4,30 0,82 2,0 1,5
118WCB 955 1600 129 41 102 66 716 0,84 11 0,9
218WCB 955 1600 150 95 140 107 9,27 1,69 21 1,8
318WCB 955 1600 170 18 188 157 11,38 2,53 3,0 2,7
418WCB 955 1600 302 174 254 193 13,48 3,37 4,0 3,5
124WCB 715 1200 202 94 132 84 26,21 3,29 2,6 2,1
224WCB 715 1200 360 175 193 145 34,64 6,66 53 41
324WCB 715 1200 453 264 254 203 43,07 10,03 7,9 6,2
424WCB 715 1200 534 347 315 257 51,50 13,40 10,5 8,3
136WCB 475 700 1202 213 109 2,2 20741 13,65 9,9 55
236WCB 475 700 1474 388 241 173 266,45 28,11 18,6 11
336WCB 475 700 1973 562 308 234 325,49 42,56 274 16,6
436WCB 475 700 2404 751 373 300 384,53 57,02 36,2 221
148WCB 360 600 1676 361 200 113 506,70 61,65 11,5 4,5
248WCB 360 600 2284 722 272 186 682,89 124,65 22,9 89
348WCB 360 600 2893 1081 344 257 859,59 186,85 34,4 13,4
448WCB 360 600 3501 1445 416 329 1035,95 249,31 45,9 179
Sl rpm kg mm kg-m 2 dm3
Notes:
5. Based upon a continuous 7. Located from mounting 9. Pressure drop coefficient

slip velocity of 4500 fpm flange surface. based on maximum pressure

(22,9 mps). 8. Absolute volume of cylinder at drop across brake.
6. Maximum freewheeling contact with new and worn Pressure Drop =

velocity is 7500 fom friction discs. C; xFlow 2 + C , x Flow

(38,1 mps).
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Airflex By Danfoss WCS Description

Section D

WCS elements are disc type, externally cooled, spring applied
units. They are designed to absorb and dissipate the thermal
loads associated with the most severe braking and tensioning
applications. The WCS friction couple was developed specifi -
cally for continuous slip service and has a dynamic coefficient

of friction which is larger than its static coefficient of fric -
tion. Special high coefficient linings are also available which
provide 50% higher torque than standard friction linings and
provide a 1:1 dynamic to static torque ratio.

Element construction and operation is illustrated in the figure.
Pressurizing the unit compresses the brake springs and with -
draws the water jackets from the brake discs. Heat generated

at the friction interfaces is quickly transferred to the circulat -
ing coolant.

Element sizes are indicated by the number of friction discs
and the disc diameter in inches. For instance, size 224WCS
has two friction discs 24 inches in diameter.

Features:

Unique friction couple.

A specially formulated friction material, interfacing with a
copper alloy surface, eliminates the stick-slip characteristic

associated with ordinary frictional devices. Where used:

Rapid heat dissipation. ¢ Logging equipment

The copper interface conducts heat rapidly to the circulating e Marine Mooring Systems
coolant.

Open or closed loop coolant systems. * Drilling Rigs

The element works equally well with open or closed loop cir -
culating systems. On mobile equipment, the engine's cooling
system can be tapped to provide coolant to the element.

Optional corrosion protection

For marine environment applications, protective coatings are
available to minimize corrosion.
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Airflex By Danfoss WCS Component Parts

Section D
1,2 30 9 10 1 25 21
H 24
o
31
12,13
d —— 17
22
26
23
4,5
6
3
7
27 28,29 15,16 18 19
Item Description Item Description
1 Mounting Flange Sub-Assembly 17 Spring Housing
2 Mounting Flange 18 Flat Washer
3 Wear Plate 19 Locknut
4 Hex Head Screw 20 Cylinder
5 Locknut 21 Hex Head Screw
6 Inner Support Ring 22 Inner Seal
7 Outer Support Ring 23 Spring
8 Stud 24 Outer Seal
9 Friction Disc Sub-Assembly 25 Spacer Tube
10 Friction Disc 26 Gear
1 Friction Disc Core 27 Wear Spacer
12 Flat Head Screw 28 Reaction Plate Sub-Assembly
14 Clamp Tube 29 Reaction Plate
15 Pressure Plate Sub-Assembly 30 Release Spring
16 Pressure Plate 31 Spring Retainer
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Airflex By Danfoss WCS Elements

Form WC 1104 — Dimensional Data

Section D
D245
b)(d
J2 G H10
—
1
Single Disc

*Size 18, 24 & 36

Customer s mounting plate must provide rigid

support and contact for this length

_—

/65.5°

Coolant Inlet Port
8WCS

(4) 0.531 (13,5)@ Mounting
Holes Based on 6 equally
spaced as shown on 11.125

35°

Mounting Bolt Circles

e

30°

O Coolant Ports

F D43'F D4H

(6) 0.656 (16,7)@ Mounting
Holes Based on 8 equally
spaced as shown on 17.500

Coolant Inlet Port

14WCS

(10) 0.656 (16,75)@ Mounting
Holes Based on 12 equally
spaced as shown on 22.000

+

Coolant Inlet Port
18WCS

D2g™)
D467 D1 J1
Dos 74 See note ©
Dual Disc
30° 22.5°

Coolant Inlet Port

24WCS

(10) 0.656 (16,75)@ Mounting
Holes Based on 12 equally
spaced as shown on 22.000

1

Coolant Inlet Port

36WCS

(14) 1.062 (27,0)@ Mounting
Holes Based on 16 equally
spaced as shown on 42.000

English Dimensions in inches
8WC(CSe 0.81 1.25 0.250 2.56 12.125 4.12 8.375 3.12 12.24 3 1/4-20NC-2 3.500 3/8-18  6.63
14WCSe 0.91 1.41 0.250 (7] 2.81 18.750 7.12 14.375 6.00 18.94 3 3/8-16NC-2 6.500 1/2-14 11.50
18WCSe 0.93 1.47 0.250 1.25 3.14 23.250 11.00 18.250 8.50 23.69 3 3/8-16NC-2 9.125 1/2-14 15.25
24WCSe 1.06 1.75 0.250 1.38 4.13 29.998 12.75  24.375 11.50 30.89 4 3/8-16NC-2 12.250 1/2-14 18.50
36WCSe 1.52 2.58 0.280 2.38 4.88 44.498 16.50 18.375 16.50  45.01 4 1/2-13NC-2 17.500 3/4-14  28.00
Size D,, D D,, D, D, G © H, H.© J, J,0 H, 0,0
Bolt Bolt

No. Size @ Circle Size Circle
8WCSe 21 32 6,4 65 308,0 105 212,7 79 311 3 1/4-20NC-2 88,9 3/8-18 168
14WCSe 23 36 6,4 (7] 71 476,3 181 365,1 152 481 3 3/8-16NC-2 165,1 1/2-14 292
18WCSe 24 37 6,4 32 80 590,6 279 463,5 216 602 3 3/8-16NC-2 231,8 1/2-14 387
24WCSe 27 44 6,4 35 105 761,9 324 619,1 292 785 4 3/8-16NC-2 311,2 1/2-14 470
36WCSe 39 65 71 60 124 1130,2 419 466,7 419 1143 4 1/2-13NC-2 444,5 3/4-14 711
S| Dimensions in millimeters
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Airflex By Danfoss WCS Elements
Form WC 1103 Dimensional Data

Section D
English Dimensions in inches
108WCS 1.38 2.50 7.18 1.75 6.68 4 3/8-18 NPT
208WCS 1.63 2.50 9.78 4.00 9.25 6 3/8-18 NPT
308WCS 1.88 2.31 12.34 7.75 11.81 8 3/8-18 NPT
114WCS 2.13 4.38 851 2.88 7.72 4 1/2-14 NPT
214WCS 2.63 4.49 11.41 4.38 10.70 6 1/2-14 NPT
118WCS 2.75 5.75 9.98 2.50 9.29 4 1/2-14 NPT
218WCS 3.38 5.88 13.33 5.63 12.55 6 1/2-14 NPT
318WCS 413 5.81 16.57 9.62 15.82 8 1/2-14 NPT
418WCS 4.63 5.81 19.89 12.50 19.02 10 1/2-14 NPT
124WCS 3.50 7.50 12.02 3.50 11.04 4 3/4 SAE ORB
224WCS 4.75 7.50 16.07 8.63 15.05 6 3/4 SAE ORB
324WCS 5.50 7.38 20.12 13.19 19.00 8 3/4 SAE ORB
424WCS 6.00 7.38 24.08 16.44 23.80 10 3/4 SAE ORB
136WCS 5.63 10.63 15.38 5.00 14.28 4 11/4 SAE ORB
236WCS 7.62 10.75 20.39 9.00 19.14 6 11/4 SAE ORB
336WCS 7.25 10.88 2533 13.00 24.02 8 11/4 SAE ORB
436WCS 8.00 10.88 3030 18.00 28.89 10 11/4 SAE ORB

Bore O Coolant
Size Range © D D, D, Ports ©

Min. Max. No. Size
108WCS 35 64 182 44 170 4 3/8-18 NPT
208WCS 41 64 248 102 235 6 3/8-18 NPT
308WCS 48 59 313 197 300 8 3/8-18 NPT
114WCS 54 111 216 73 272 4 1/2-14 NPT
214WCS 67 114 290 111 267 6 1/2-14 NPT
118WCS 70 146 253 64 236 4 1/2-14 NPT
218WCS 86 149 339 143 319 6 1/2-14 NPT
318WCS 105 148 421 222 402 8 1/2-14 NPT
418WCS 118 148 505 244 483 10 1/2-14 NPT
124WCS 89 191 305 310 282 4 3/4 SAE ORB
224WCS 121 191 408 219 382 6 3/4 SAE ORB
324WCS 140 187 511 335 483 8 3/4 SAE ORB
424WCS 152 187 518 430 605 10 3/4 SAE ORB
136WCS 143 270 391 127 363 4 11/4 SAE ORB
236WCS 194 273 518 229 486 6 11/4 SAE ORB
336WCS 184 276 643 330 610 8 11/4 SAE ORB
436WCS 203 276 770 457 734 10 11/4 SAE ORB

Sl

Dimensions in millimeters
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Notes:

©® Only two ports, 180° apart, furnished on sizes 8
and 14WCS.

® Toinsure proper cooling, inlet port must be located
at the six o'clock position.

©® Tolerance Sizes 8WCS thru 24 WCS +0.000/0.003
(+0,00/-0.08) 36 WCS +0.000/-0.005 (+0,00/-0,13)

@ Tolerance +0.003/-0.000 in (+0,00/-0,00 mm)

© American National Pipe Thread.

@ 1.00 in (25mm) for 108WCS. 1.38 in (35mm) for
208W(CS. 0.19in (4,8mm) for 308WCS.

@ 1.06in (27mm) for 114WCS and 314WCS.
1.69 in (43mm) for 214WCS.

O Maximum bore sizes are based on flat keys, allow
able gear hub stresses and torque ratings with a
full complement of springs.

©®© Maximum diameter‘ofs cast’ surfaces.

® Some high torque applications of three and four
disc elements require additional torsional support
on the cylinder end of the unit. Contact your local
Airflex representative for more details.



Airflex By Danfoss WCS Technical Data

Section D
English Ibin psi HP GPM Ibft 2
108WCS 146244 415313 5600 80 30 3 6.7E-02 9 0.8
208WCS 146245 415314 10000 80 60 6 1.7E-02 12 1.5
308WCS 146376 416457 13950 80 90 9 74 E-03 15 233
114WCS 146229 415454 20000 80 60 6 2.4E-02 64 6.4
214WCS 146230 415302 37500 80 120 12 6.0E-03 83 12.6
118WCS 146309 302813 40000 80 120 12 1.3E-02 170 20
218WCS 146318 302907 76000 80 240 24 3.2E-03 220 40
318WCS 146311 413208 112000 80 360 36 1.4 E-03 270 60
418WCS 146312 414111 148000 80 480 48 8.0 E-04 320 80
124WCS 146314 411673 82000 80 270 27 8.1E-03 622 78
224WCS 146340 410970 157000 80 540 54 2.0E-03 822 158
324WCS 146371 412433 232000 80 810 81 8.9 E-04 1022 238
424WCS 146372 413195 307000 80 1080 108 5.0 E-04 1222 318
136WCS 146347 415871 283000 80 650 65 2.9E-03 4922 324
236WCS 146341 416069 532000 80 1300 130 7.2E-04 6323 667
336WCS 146272 416539 781000 80 1950 195 3.2E-04 7724 1010
436WCS 146369 416537 1030000 80 2600 260 1.8 E-04 9125 1353

o Gear Part 3 Torque Release 'ﬁwermal VQVater grPorsssure Disc &
Size Part Number Number Rating Pressure Rating Flow Rate Coefficient Housing Gear

Wk 2
J

108WCS 146244 415313 632 55 22,4 11,4 3,2E-04 0,38 0,03
208WCS 146245 415314 1129 55 44,7 22,7 8,2 E-05 0,51 0,06
308WCS 146376 416457 1576 55 67 34,1 3,5E-03 0,64
114WCS 146229 415454 2258 55 44,7 22,7 1,2 E-04 2,70 0,27
214WCS 146230 415302 4234 55 89,5 45,4 2,9E-05 3,50 0,53
118WCS 146309 302813 4516 55 89,5 45,4 6,3 E-05 7,16 0,84
218WCS 146318 302907 8580 55 179,0 90,9 1,5 E-05 9,27 1,69
318WCS 146311 413208 12645 55 268,5 136,3 6,7 E-06 11,38 2,53
418WCS 146312 414111 16709 55 357,9 181,7 3,9E-06 13,48 3,37
124WCS 146314 411673 9258 55 201,3 102,2 3,9E-05 26,21 3,29
224WCS 146340 410970 17725 55 402,7 204,4 9,6 E-06 34,64 6,66
324WCS 146371 412433 26193 55 604,0 306,6 4,3 E-06 43,07 10,03
424WCS 146372 413195 34660 55 805,4 408,9 2,4E-06 51,50 13,40
136WCS 146347 415871 31951 55 484,7 246,1 1,4 E-05 207,41 13,65
236WCS 146341 416069 60063 55 969,4 492,1 3,5E-06 266,45 28,11
336WCS 146272 416539 88175 55 14541 738,2 1,5 E-06 325,49 42,56
436WCS 146369 416537 116287 55 1938,8 984,3 8,7 E-07 384,53 57,02
S| Nm bar kw dm 3/min kgm ?
Notes: ® Toinsure proper cooling, inlet port must be located at the six o'clock

O Basic part number only. Gear must be ordered separately.

® Torque ratings are for new linings. Torque decreases with lining wear.

e

At the worn out condition, torque is approximate 0.66 of values shown®

Minimum releasing pressure 80 psi (5,5 bar).

©® Based upon a 7P (2PC) fresh water inlet temperature and’d 50

(28C) temperature rise between inlet and outlet. See cooling require

ments.

(7]

position. Maximum allowable inlet pressure is 45 psi (3,1 bar).
Based upon a continuous slip velocity of 4500 fpm (22,9 mps).
Maximum freewheeling velocity is 7500 fpm (38,1 mps)

Located from mounting flange surface.

O Absolute volume of releasing cylinder.

© Contact factory for dimensions.
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Airflex By Danfoss WCS Technical Data

Section D
English rpm Ib in in
108WCS 2150 3400 920 15 34 2.0 30 12 10
208WCS 2150 3400 116 30 4.7 34 30 24 20
308WCS 2150 3400 121 59 (9 o 30 36 30
114WCS 1260 2100 222 48 4.1 24 75 40 29
214WCS 1260 2100 287 86 5.6 3.7 75 75 58
118WCS 955 1600 418 87 4.0 2.6 133 65 54
218WCS 955 1600 548 180 55 4.2 133 125 108
318WCS 955 1600 413 273 74 6.2 133 185 162
418WCS 955 1600 458 366 10 7.6 133 245 216
124WCS 715 1200 458 180 5.2 33 259 160 126
224WCS 715 1200 665 395 7.6 5.7 259 320 252
324WCS 715 1200 872 610 10 8 259 480 378
424WCS 715 1200 1079 625 124 10.1 259 640 504
136WCS 475 700 2302 363 6.9 4.3 612 600 337
236WCS 475 700 3300 805 9.5 6.8 612 1135 673
336WCS 475 700 4298 1247 12.11 9.2 612 1670 1009
436WCS 475 700 5296 1689 14.67 11.8 612 2205 1345

Maximum Maximum Lining

Slip Freewheeling Disc & Disc & Releasing Water Wear
Size Speed © Speed O Housing Gear Housing Gear Volume New Volume Volume

Weight Center of
Mass Gravity @

108WCS 2150 3400 41 7 86 51 0,5 0,20 0,16
208WCS 2150 3400 53 14 119 86 0,5 0,39 0,33
308WCS 2150 3400 55 27 (9] o 0,5 0,60 0,48
114WCS 1260 2100 101 22 104 61 1.2 0,66 0,48
214WCS 1260 2100 130 39 142 94 1.2 1,23 0,95
118WCS 955 1600 146 39 102 66 2,2 1,07 0,89
218WCS 955 1600 167 82 140 107 2,2 2,05 1,77
318WCS 955 1600 187 124 188 157 2,2 3,04 2,66
418WCS 955 1600 208 166 254 193 2,2 4,02 3,55
124WCS 715 1200 208 82 132 84 4,3 2,63 2,07
224WCS 715 1190 302 179 193 145 4,3 5,26 4,14
324WCS 715 1190 395 277 254 203 4,3 7,89 6,21
424WCS 715 1190 489 374 315 257 4,3 10,51 8,28
136WCS 475 700 1044 165 175 109 10,1 9,86 5,54
236WCS 475 700 1497 365 241 173 10,1 18,65 11,06
336WCS 475 700 1949 566 308 234 10,1 27,44 16,58
436WCS 475 700 2402 766 373 300 10,1 36,22 22,10
S| rpm kg mm dm
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WCSB Description

Section D

The WCSB is a disc-type, water-cooled
and air-cooled unit. These units provide
dynamic tensioning, static holding and
emergency stopping removing the need
for multiple braking systems.

The WCSB incorporates water-cooled and
air-cooled friction discs within one brake
that is pressure-applied and spring-
applied. The pressure-applied side is
used for dynamic tensioning. The
spring-applied side is used for emer-
gency stopping and holding.

Pressurizing the air-applied side causes
the piston to clamp the water-cooled fric-
tion discs between the water-jackets.
Immediately following pressurization of
the air-applied side, air pressure must be

applied to release the spring-applied side.

Applying air to the spring-applied side
pushes the spring-applied cylinder back
and releases the air-cooled friction disc.
This will ensure that the load does not
free-fall.

Once the spring-applied side is fully
released, air pressure is slowly released
from the large and small pistons on the
air-applied side until the load begins to
move. Releasing air-pressure from the
spring-applied side causes the cylinder to
move forward, clamping down on both
the air-cooled and water-cooled friction
discs during an emergency stop or for
static holding.

The air-applied piston incorporates a
small and large piston. The small piston
can be used to provide an air pressure
that can be managed by standard regula-
tors which increases controllability during
the tensioning mode with light loads.

Element sizes are indicated by the
number of water-cooled friction discs, the
number of air-cooled friction discs and
the disc diameter in inches. For instance,
the 324WCSB 2W/1A has 3 friction discs.
Two of the friction discs are water-cooled
and one of the friction discs is air-cooled.
The diameter of the water-cooled friction
discs is 24 inches.

Features:

Combination Power Packs

Dynamic tensioning, static holding and
emergency stopping are provided by one
brake removing the need for multiple
braking systems.

Dual Air-Applied Pistons

Dual air-applied pistons provide greater
controlability with a varying range of
loads.

Torque and Horsepower Independent

of Rotational Speed

Torque can be obtained at all speeds and
the WCSB can withstand high thermal
power loading throughout the tensioning
cycle.

Unique Friction Couple

A specially formulated friction material,
interfacing with a copper alloy surface,
eliminates the stick-slip characteristics
associated with ordinary frictional
devices.

Optional Corrosion Resistance Package
For marine environments, protective
coatings are available to minimize
corrosion.

Where used:

Drawworks
Mooring Systems
Log Yarders

Airflex ®yDanfoss Clutches & Brakes 10M1297GP

November 2012

171



WCSB Component Parts

Section D @
@ ) S 29
H =
l b3 ‘th m (LT A i I- @
O—1 l
e
| 8
plafhlpalf L0 | e
B 74 Y A €. 29)
OIONOIDIOIOADIOEERG)
Iltem Description Iltem  Description Note:
1 Mounting Flange/Cylinder 20 Flat Washer @ The above cross-section shows a unit with two
2 Air-Applied Piston 21 Hex Head Screw water-cooled friction disc assemblies. For units
3 Hex Head Screw 22 Flat Washer with one water-cooled friction disc assembly,
4 Locknut 23 Spring Housing item 11 is not required.
5 Air-Applied Inner Seal 24 Cylinder
6 Air-Applied Intermediate Seal 25 Gear
7 Air-Applied Outer Seal 26 Spring-Applied Inner Seal
8 Water-Cooled Pressure Plate 27 Spring Retainer
9 Clamp Tube 28 Spring-Applied Outer Seal
10 Water-Cooled Friction Disc Assembly 29 Stud
11 Reaction Plate 30 Inner Spring
12 End Plate 31 Outer Spring
13 Wear Spacers 32 Spring-Applied Pressure Plate
14 Stop Plate 33 Air-Cooled Solid Disc
15 Wear Spacer 34 Air-Cooled Friction Disc
16 Clamp Tube 35 Release Spring
17 Sleeve Nut 36 Water-Cooled Friction Disc Core
18 Flat Washer 37 Water-Cooled Friction Disc
19 Self Locking Nut 38 Wear Plate

172
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WCSB Elements - Dimensional Data*

Section D
DEng
D Dlseng
24—
Air-Applied Air Inlet Small Piston = € C
. . . . _ 3 — O Coolant
Air-Applied Air Inlet Large Piston = £ P ¢
C orts
1
J :
Das
G H,o
: ] H; Studs
G3 ‘(—
D,
Mounting Bolt Circles®
Coolant Port Centerline Coolant Port Centerline Coolant Port Centerline
19° 22. 5°i 23°
Pressure Plate Coolant Inlet Port Pressure Plate Coolant Inlet Port Pressure Plate Coolant Inlet Port
24WCSB 36WCSB 48WCSB
12-0.656 (16,7) Dia. Holes Equally 14-1.062 (27,0) Dia. Holes based on 16 Equally 14-1.438 (36,5) Dia. Holes based on 16 Equally
Spaced Holes on a 28.750” (730,3) BC Spaced Holes on a 42.000” (1066,8) BC Spaced Holes on a 54.000" (1371,6) BC

* Data shown is subject to change. Please consult factory for current dimensional data.

English  Dimensions in inches

24WCSB .87 1/4-18 128  1/2-14 400 3.63 29.998  .125 1138 1150 12 11/8-7 27.875 1/2-14 NPT 18.500
36WCSB .99 3/8-18 150 3/4-14 531  6.00 44498 250 1650 16,50 16 13/8-6 41.500 3/4-14 NPT 28.000
48WCSB 117 1/2-14 180 1-111/2 594 6.75 56499 250 23.00 2300 16 13/8-6 53.688 1-11 1/2 NPT 41.500

() (>} No. Size  Bolt Circle Size Bolt Circle
Size (@ G G Cy Dys  Dyg G Gy Hio Jq Hs (3] 0, (4)

No. Size  Bolt Circle Size Bolt Circle
24WCSB 22,1 1/4-18 325 1/2-14 1016 92,2 761,9 3,22 2891 2921 12 11/8-7  708,0 1/2-14 NPT 469,9
36WCSB 25,1 3/8-18 38,1 3/4-14 1349 1524 1130,1 6,4 419,1 4191 16 13/8-6 1054,1 3/4-14 NPT 711,2
48WCSB 29,7 1/2-14 457 1-111/2 1509 1715 14351 6,4 5842 5842 16 13/8-6 13637 1-11 1/2 NPT 10541
Sl Dimensions in millimeters
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WCSB Elements

Dimensional Data*

Section D
0, Air Inlet Holes
3 Holes Equally
Spaced
English Dimensions in inches Note:
224WCSB TW/1A  8.63 17.44 18.59 18.77 4 3/4 SAE ORB 6.125 8.250 ) . .
@ Toinsure proper cooling, inlet port must be

324WCSB 2W/1A  13.19 21.94 22.45 22.72 8 3/4 SAE ORB 7.000 8.250

located at the six o’clock position.

424WCSB 3W/1A 1694 2819 2650 2686 12 3/4SAEORB 7750  8.000

236WCSB TW/1A 1000 2281 2469  25.01 11/4 SAE ORB 8875 11500 @ Tolerance for the 24WCSB is

336WCSB2W/1A 1400 2881 2954  29.87 11/4 SAEORB  10.250  11.250 +0.000/-0.003 (+0,000/-0,08). Tolerance

436WCSB3W/1A 1950 3631 3440 3481 12 11/4 SAEORB 11250 11.375 for the 36WCSB and the 48WCSE is
+0.000/-0.005 (+0,000/-0,13).

248WCSB TW/1A 1125 2746 3055 3086 4 11/4 SAEORB 11375 16250

348WCSB2W/1A 1675 3421 3605 3651 8 11/4 SAEORB 13.000 16250 @ American National Standard for Unified

E

[ee]

448WCSB 3W/1A 2250 41.46 41.54 42.16 12 11/4 SAE ORB 14375 16.250 Screw Threads.

No. Size Min. Max. . ) )
Size D, D, Deng  Dbiseng 0O Coolant Ports @ Bore Range @  American National Pipe Thread.

oS Size [Eli Bilers © Water-cooled pressure plate and end plate
224WCSB TW/1A 2192 4430 4722 4768 4 3/4 SAEORB 1556 2096 have single inlet and outlet cooling ports.
324WCSB 2W/1A  335,0 557,0 570,2 5771 8 3/4 SAE ORB 77,8 209,6 Reaction plates have dual inlet and outlet
424WCSB 3W/1A  430,3 716,0 673,1 682,2 12 3/4 SAE ORB 196,9 203,2 cooling ports
236WCSB TW/1A  254,0 5794 627,1 635,3 4 11/4 SAEORB 2254 2921

@ Tolerance +/-0.030 (+/-0,76).

336WCSB 2W/1A  355,6 731,8 750,3 758,7 8 11/4 SAEORB 260,4 285,8
436WCSB3W/1A 4953 9223 8738 8842 12 11/4 SAEORB 2858 2889 * Data shown is subject to change.
248WCSB TW/1A  285,8 697,5 776,0 783,8 4 11/4 SAEORB 288,9 412,8 Please consult factory for current
348WCSB 2W/1A 4255 868,9 915,7 927,4 8 11/4SAEORB 330,2 412,8 dimensional data.
448WCSB 3W/1A  571,5 1053,1 10551 10709 12 11/4 SAEORB 365,1 412,8

Sl Dimensions in millimeters




WCSB Elements

Technical Data*

@  Basic part number only. Gear must be
ordered separately.

@® Torque is based on a spring set release
pressure of 120 psi and the maximum amount
of apply springs. To decrease release press-
ure, springs can be removed. The maximum
number of springs for each size are as
follows: 24WCSB - 48 (24 outer springs and
24 inner springs), 36WCSB - 128 (64 outer
springs and 64 inner springs), 48WCSB - 112

springs.

© Exact torque rating is dependent upon applied
pressure. Maximum allowable air-applied
pressure is 150 psi

@ Based upon a 70° F (21° C) fresh water inlet
temperature and a 50° F (28° C) temperature
rise between inlet and outlet. See cooling

requirements.

© Maximum torque results when 120 psi is
applied to the air-applied side and the spring-
applied side is fully set simultaneously.
If air pressure is lost, the torque will drop to
the spring-applied static torque.
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Section D
English Ib-in. @ 80 psi Ib-in Ib-in. @ 120 psi HP
224WCSB 1W/1A  146452C 410970 43470 117530 161000 351000 378000 392000 270
324WCSB 2W/1A  146453C 412433 86940 235060 322000 523000 505000 620000 540
424WCSB 3W/1A  146454C 413195 130680 353320 484000 676000 617000 844000 810
236WCSB 1W/1A  146436C 416821 111120 351880 463000 1086000 1330000 1218000 650
336WCSB 2W/1A  146477C 416842 222240 703760 926000 1558000 1747000 1872000 1300
436WCSB 3W/1A  146402C 416676 333360 1055640 1389000 1969000 2107000 2514000 1950
248WCSB 1W/1A  146478C 416795 245180 697820 943000 2526000 2518000 2907000 1300
348WCSB 2W/1A  146400C 416688 490360 1395640 1886000 3335000 3372000 4239000 2600
448WCSB 3W/1A  146479C 416797 735800 2094200 2830000 3976000 4052000 5548000 3900
(1) Gear | Small Piston ‘ Large Piston ‘Both Pistons 9 Q e
Size Nlljr?r:ltaer NZ?‘;tbe Alr'-Applled Dynan?lc Torque@ - Applizrc)irgygnamic Aprs> igg tatic Mlg;(hn;rtmé TRg%irrrngal
Small Piston ‘ Large Piston ‘Both Pistons Torque Torque Torque
224WCSB 1W/1A  146452C 410970 4908 13269 18177 39628 42676 44257 201,3
324WCSB 2W/1A  146453C 412433 9816 26538 36354 59047 57015 69998 402,7
424WCSB 3W/1A  146454C 413195 14754 39890 54644 76320 69659 95288 604,0
236WCSB TW/1A  146436C 416821 12545 39727 52273 122609 150157 137512 484,7
336WCSB 2W/1A  146477C 416842 25091 79455 104545 175898 197236 211349 969,4
436WCSB 3W/1A  146402C 416676 37636 119182 156818 222300 237880 283831 1454,1
248WCSB TW/1A  146478C 416795 27681 78784 106465 285185 284282 328200 969,4
348WCSB 2W/1A  146400C 416688 55362 157568 212929 376522 380699 478583 1938,8
448WCSB 3W/1A  146479C 416797 83072 236435 319507 448890 457471 626369 2908,2
Sl Nm @ 5,5 bar Nm Nm @ 10,3 bar kw
Notes:
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WCSB Elements

Technical Data

Section D
English PS| GPM in3 rpm in3
224WCSB TW/1A 17 6 5 27 4.30E-03 1.20E-01 160 136 715 1200 73 159
324WCSB 2W/1A 18 7 6 54 1.10E-03 6.10E-02 320 272 715 1200 104 190
424WCSB 3W/1A 19 8 7 81 4.80E-04 4.10E-02 480 408 715 1200 135 221
236WCSBEP 1W/1A 18 6 5 78 1.20E-03 8.90E-02 600 308 475 700 220 424
336WCSBEP 2W/1A 19 7 6 156 2.80E-04 5.80E-02 1135 616 475 700 318 522
436WCSBEP 3W/1A 20 8 7 234 1.20E-04 3.90E-02 1670 924 475 700 416 620
248WCSB 1W/1A 17 6 5 130 1.10E-03 4.60E-02 700 546 360 600 467 821
348WCSB 2W/1A 18 7 6 260 2.30E-04 3.60E-02 1400 1091 360 600 679 1033
448WCSB 3W/1A 19 8 7 390 1.00E-04 2.40E-02 2100 1637 360 600 891 1245
Small Large Both |[Water |C; () Water WC Lining Maximum Maximum New Worn
Size Parasitic Pressure Flow E:fesfsfiucrieer?trop Volume VWoeiS:ne 2 I;E-ed SFr;:(\;\aheeling éir:gAa%’i)rlwiS?/olume
Small Large Both Cq (&) New Worn
224WCSB 1TW/1A 117 0,41 0,34 1022 2,1E-05 2,2E-03 2,6 2,2 715 1200 1,2 2,6
324WCSB 2W/1A 1,24 048 041 2044 5,2E-06 1,1E-03 53 4,5 715 1200 1,7 3,1
424WCSB 3W/1A 1,31 0,55 0,48 307,0 2,3E-06 74E-04 79 6,7 715 1200 2,2 3,6
236WCSBEP 1W/1A 1,24 0,41 0,34 2953  5,7E-06 1,6E-03 9,8 5,0 475 700 3,6 6,9
336WCSBEP 2W/1A 1,31 048 041 590,5 1,3E-06 1,1E-03 18,6 10,1 475 700 5.2 8,6
436WCSBEP 3W/1A 1,38 0,55 0,48 885,8 5,9E-07 7,1E-04 27,4 15,1 475 700 6,8 10,2
248WCSB 1TW/1A 117 0,41 0,34 492,11 5,2E-06 8,4E-04 11,5 8,9 360 600 7.7 13,5
348WCSB 2W/1A 1,24 048 04 984,2 1,1E-06 6,5E-04 22,9 17,9 360 600 11 16,9
448WCSB 3W/1A 1,31 0,55 0,48 1476,3 4,8E-07 4,4E-04 34,4 26,8 360 600 14,6 20,4
Sl bar dm3/min dm3 rpm dm3
English in3 Ib-ft 2 Ib in
224WCSB TW/1A 259 140 1260 363 8.71 7.90
324WCSB 2W/1A 259 216 1448 561 10.81 9.98
424WCSB 3W/1A 259 291 1641 745 12.96 11.89
236WCSBEP 1W/1A 612 919 4466 873 12.54 11.34
336WCSBEP 2W/1A 612 1284 5026 1227 14.92 13.76
436WCSBEP 3W/1A 612 1659 5954 1615 17.78 16.33
248WCSB 1TW/1A 1115 3128 7869 1689 15.15 12.60
348WCSB 2W/1A 1115 4603 9189 2480 18.03 15.33
448WCSB 3W/1A 1115 6086 10521 3283 20.89 18.11
S pring-Applied Wk 2 Weight Center of Gravity
Size Release Disc & Gear Housing Disc & Gear Housing Disc & Gear
Volume J Mass Center of Gravity
224WCSB 1W/1A 4,2 5,9 572 165 221,2 200,7
324WCSB 2W/1A 4,2 9,1 657 254 274,6 253,5
424WCSB 3W/1A 4,2 12,3 744 338 329,2 302,0
236WCSBEP 1W/1A 10,0 38,7 2026 396 318,5 288,0
336WCSBEP 2W/1A 10,0 54,1 2280 557 379,0 349,5
436WCSBEP 3W/1A 10,0 69,9 2701 733 451,6 414,8
248WCSB 1W/1A 18,3 131,8 3569 766 384,8 320,0
348WCSB 2W/1A 18,3 194,0 4168 1125 458,0 3894
448WCSB 3W/1A 18,3 256,5 4772 1489 530,6 460,0
Sl dm3 kg-m 2 kg mm
Notes:
1. Absolute volume of cylinder 3. To insure proper cooling, the 6. Maximum freewheeling

at contact with new and worn
friction discs. Worn volume

assumes one wear spacer
thickness of wear.

2. Coefficients are based on the 5
maximum pressure drop ’
across the individual water
cavities of the brake.
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4,

inlet port must be at the six
o'clock position.

Located from the mounting
flange surface.

Based upon a continuous
slip velocity of 4500 fpm
(22,9 mps).
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velocity is 7500 fpm
(38,1 mps).

* Data shown is subject to

change. Please consult factory
for current dimensional data.



Airflex By Danfoss Selection Procedure

Section D

General

Technical Section Y of the catalog contains useful information
pertaining to the selection, mounting, alignment and control
of clutches and brakes in general. Formulas, symbols and
units are also identified. It is recommended that Section Y be
reviewed before attempting to size a specific product for an
application.

WCB elements are used primarily in applications which must
slip for long periods of time. Selection criteria are the dynamic
slipping torque and the resulting thermal power, neither of
which necessitates the use of service factors.

Like all friction material, the torque developed by water-
cooled elements is not perfectly constant at a given air pres
sure. Once per revolution torque variation and drift over time
may occur.

Element Torque Adjustment

WCB dynamic torque ratings M are based upon an effective
pressure p  of 80 psi (5,5 bar). Maximum allowable operating
pressure is 150 psi (10,3 bar). Torque ratings must be adjust

ed for operating pressure p _ and parasitic loss p o

The elements have an inherent parasitic pressure p
to cause friction disc engagement which represents the pres
sure to overcome internal sliding friction and to compress
disc releasing springs.

o required

No. of Friction Discs Pressure p

psi bar
1 3 0,21
2 4 0,28
3 5 0,34
4 6 0,41

Element torque Me is calculated from:

M, PPy

pl’
WCS elements are spring-applied, pressure released. Mini -
mum releasing pressure is 80 psi (5,5 bar). Maximum allow
able cylinder pressure is 150 psi (10,3 bar). The torque ratings
are for new linings. Torque will decrease as lining wears. At
the worn out condition, the torque is approximately 0.66 of
the new lining condition. Element torque can be regulated
by biasing the spring force through control of the minimum
releasing pressure and monitoring lining wear.

Thermal Capacity

Thermal capacities are for continuous operation at the coolant
flow rate and temperatures indicated. For intermittent duty
such as short duration loads or infrequent high inertia stops,
the thermal capacities can be increased 50% for periods up to
20 minutes. The coolant flow must be increased accordingly.

Example

What is the dynamic torque capacity of a 224WCB element
when used with an operating pressure of 50 psi (3,4 bar)?
Me — MM r
P,

_20-% 50000
80

=115000 Ib-in

Example

What pressure should be applied to a 118WCB element to
develop a torque of 60,000 Ib.in (6780 N - m)?

M. =P Py,
P,

_Me
Po —NT'PHFP,,

r

_ 60000 o o
48000

=103 psi
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Airflex by Danfoss Cooling Requirements

Section D

For efficient cooling, an adequate supply of filtered fresh
water is required. Excessive water hardness promotes the
formation of scale deposits, which in time will affect the
service life of the WCB unit. Water of high acidity may cause
electrolytic corrosion between the dissimilar metals used in
the WCB construction. Water treatment should be considered
if the calcium carbonate exceeds 100 ppm. The water pH
value should fall between 7.0 and 9.0.

The WCB cooling capacity of 10 HP per gallon per minute

(1.97 kW per cubic decimeter per minute) is based on a 50 °F

(28°C) maximum temperature rise of a fresh water coolant.

Maximum outlet water temperature should not exceed 150  °F

(66°C).

Maximum ambient temperature limit for the WCB is 110 °F
(43°C). For open loop systems using water, the minimum is
450F (7 °C). Minimum ambient temperature limit for closed
loop systems using an ethylene glycol coolantis0  °F (-18 °C).

Maximum allowable inlet coolant pressure is 45 psi (3,1 bar).
A relief valve should be incorporated in the inlet manifold to
prevent pressure surges.

Ethylene glycol is usually added to cooling water (especially

in exposed applications) to prevent freezing. An ethylene
glycol coolant conforming to SAE Standard J1034 should be
used. For preparation of a water/ethylene glycol mix, water
which is low in corrosive ions such as chlorides and sulphates
should be used. The mixture's pH value should fall between
7.5 and 10.5. The thermal capacity of a mixture is not as great
as that of water alone, so coolant flow must be determined
from the values given in the table. Because the boiling point
of the mixture is higher, a higher outlet coolant temperature is
permissible. Ethylene glycol content of the mixture should not
exceed 50% by volume. Larger amounts will reduce cooling
capacity and can cause coolant leakage, due to overheating.

English Units

30 8.5 165

40 7.7 165

50 6.7 170

Ethylene Glycol Maximum Outlet

Mixture % by Volume Flow Temperature
HP/GPM °F
kWw/dm 3pM °C

30 1,67 74

40 1,52 74

50 1,32 77

Sl Units
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The coolant values are based on balanced parallel coolant
flow through each section of the brake. Series flow is not
recommended. Inlet and outlet coolant manifolds must be
provided with connecting flexible hoses to each brake sec -
tion. To insure coolant cavities are filled, inlet ports must be at
the six o'clock position.

For intermittent duty under certain conditions, such as short
duration loads or infrequent high inertia stops, thermal ratings
can be exceeded for limited periods.

Pressure drops for parallel balanced flow across the brake can
be determined from:

p=C, (Flow) 2+ C, (Flow)
where:
p = pressure drop (psi or bar)
C = pressure drop coefficient®
F = flow (gallons/min or dm 3/min)

* see WCS technical data section

Example

It is planned to use a 136WCB to handle a thermal load of 300
HP (224 kW). What flow of fresh water is required and what
is the pressure drop across the element?

GPM = — "t

HP
10

GPM

300
)
=30
p=CF?
=29E-03 30 2
=3 psi



Airflex By Danfoss Coolant System

Section D

Liquid to Liquid Coolant System

A typical closed loop liquid to liquid system is shown here.

The heat exchanger and its temperature control are replaced
by a radiator, fan and motor in a liquid to air system.

Outlet |
Manifold
wcC
Modulating Temperatue
Valve Sensing | | |
T Bulb r -l
Inlet
I Manifold
Out r _
Heat
Raw Exchanger
Water 9 L 7 M

—
v

Strainer

Pressure W\
Switch fo)

Centrifugal
Pump

Strainer

<<

il

Pressure
Relief
Valve N\l
07 o
Motor Temperature
Switch
Level Switch
O%o
Reservoir
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ENGINEERING

TOMORROW

Products we offer:
« Cartridge valves
» DCV directional control

valves
» Electric converters

»  Electric machines

« Electric motors

« Gear motors

e Gear pumps

» Hydraulicintegrated
circuits (HICs)

« Hydrostatic motors

» Hydrostatic pumps

» Orbital motors

»  PLUS+1° controllers

e PLUS+1°displays

»  PLUS+1°joysticks and
pedals

*  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, |IA 50010, USA

Phone: +1 515 239 6000

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

Power Solutions GmbH & Co. OHG
Krokamp 35

D-24539 Neumiinster, Germany
Phone: +49 43218710

Danfoss

Power Solutions ApS
Nordborgvej 81

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

(Shanghai) Co., Ltd.

Building #22, No. 1000 Jin Hai Rd
Jin Qiao, Pudong New District
Shanghai, China 201206

Phone: +86 21 2080 6201
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already on order provided that such alterations can be made without subsequent changes being necessary in specifications already agreed.
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