Carlisle...Your Global Resource

Today, more than ever, it is imperative that suppliers are prepared to support their customers around the world. Carlisle Brake &
Friction has established a network of manufacturing and distribution facilities around the globe that give us a presence in the
waorld's fastest growing markets. This commitment to the global marketplace makes Carlisle the right choice for your new brake or
friction design, no matter

re you are or what you want to be
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MINING

Carlisle Brake & Friction (CBF) has been the brake supplier of choice in the mining industry for decades, counting the world's
largest and most respected mining OEMs as customers, CBF first started supplying braking products to the mining industry
in the 1930s at the onset of off-highway vehicle manufacturing, Over the past seventy years CBF has established itself as
the undisputed industry leader in dry brake system and friction solutions. Recently the evolution of large scale wet braking
systems has created a technology shift in the industry. CBF met the challenge and developed high density paper and carbon
paper friction discs that provided OEMs unparalleled performance and durability. CBF consistently remains in the braking
technology forefront by adapting to the changes in the industry, expanding the technology envelope and ultimately providing
superior solutions to world class OEMs around the world

GONSTRUCTION

The construction machine market has been a cornerstone of Carlisle Brake & Friction (CBF) for decades. Our products are

used by the most recognized construction OEMs in the world in applications around the globe as diverse as articulated dump
trucks to backhoe loaders. We designed the first caliper disc brakes in the 1950s. In 1975 we introduced high density paper
friction discs for the emerging wet brake system t

1ology. Today CBF offers a wide range of motion control solutions
including complete hydraulic brake systems and superior frictions material components for wet brake, dry brake, cluteh and
transmission applications. If you pass a construction site during your day, chances are you've seen a vehicle with a CBF
product on it

Wet Friction Park & Emergency Service Brakes Combination Brakes Hydraulic Control Clutch Friction

Clutch Friction Wet Friction Hydraulic Actuation Service Brakes Park & Emergency Brake Pads



AGRICULTURE

Carlisle Brake & Friction (CBF) has been a significant brake system and friction component supplier to agriculture and
forestry industry for over thirty years. Our customer baseis an extensive list of industry leaders. Qur friction components
are utilized in countless clutch, transmission, wet brake and dry brake applications, We also expanded our brake system
capabilities with the acquisition of ArvinMeritor's off-highway braking division in 2005 (formerly Lucas Girling). Today, our
master cylinders, boosted master cylinders, ball and ramp brakes, and friction components are hard at work in agricultural

equipment all over the world

UL ]

Wet Friction Transmission Friction 2100 Series Valve Master Cylinder Ball on Ramp Brake Park & Emergency
& Boosters

INDUSTRIAL

Carlisle Brake & Friction (CBF) has been supplying braking systems and friction components to original equipment manufac-
turers in a diverse range of industrial markets for over 87 years. Our products can be found on material handling vehicles, oil
rigs, telehandlers, transit systems, car and truck commercial fleets, cranes, elevators, amusement park rides, motorcycles,

netic devices. CBF provides our customers, with reliable and often revelutionary

ATVs, snowmobiles, and el B
solutions for dynamic and static motion control applications

co

Wet Friction Drum Brake Dry Caliper Service Brake Disc Brake Pads Hydraulic Actuation Clutch Friction
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SERVIGE BRAKES

FA/FF4 SERIES SERVIGE BRAKES

Description

The Carlisle F4 and FF4 series brakes are hydraulically actuated, four-piston, disc brakes with retracting springs and
automatic adjusters. These brakes are typically bolted to the armature shaft of an electric wheel motor equipped with

either a 20" or 26" diameter disc.

FEATURES

» Piston housings constructed from ductile iron casting for superior
brake durability

= Equipped with Carlisle premium asbestos-free linings, providing
superior stopping performance and life

= Optional seal materials available for compatibility with all
actuation fluids and temperatures

» Modular piston design for easy serviceability
= Piston insulators are standard to protect brake components from
heat transfer

Specifications
F4-25

d ductile fro

Caliper Steel lelon

y position

103.4bar)

APPLIGATION

« Electric drive surface mining haulage
trucks

= Earth-moving equipment

« Mining equipment

= Industrial equipment

Formulas

ngque [H-mj =

English  Metric

4330
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FF6 SERVIGE BRAKE J6 SERVIGE BRAKE

Description Description

The Carlisle FF& series brakes are hydraulically actuated, six pistons, disc brakes with springs and automatic adjusters.
These brakes are typically bolted to the armature shaft of an electric wheel motor equipped with a 31" diameter disc.

The Carlisle J6 brake is a hydraulically actuated, six-piston, wheel-mounted, caliper disc brake designed for a variety of
surface-mining haulage trucks. The J& is typically bolted to a flange on the vehicle's axle or mounting bracket.

« Piston housings constructed from ductile iron casting for superior « Electric drive surface mining = Constructed from ductile iron castings for superior brake durability » Surface-mining haulage trucks
brake durability haulage trucks = Equipped with Carlisle premium asbestos-free linings providing = Large mobile construction and
= Equipped with Carlisle premium asbestos-free linings, providing =« Earthmoving equipment excellent stopping performence and long-life machines mining equipment
superior stopping performance and life « Mining equipment = Variety of seal materials and designs available to accommodate
« Optional seal materials available for compatibility with all » Industrial equipment all vehicle applications
actuation fluids and temperatures = Optional segmented discs available for easy serviceability
» Modular piston design for easy serviceability = Open caliper provides quick access for visual inspection and
= Piston insulators are standard to protect brake compenents form serviceability
heat transfer = Available with automatic adjuster and spring-activated piston retraction
Specifications Formulas Specifications Formulas
Caliper Material Steel and Ductile [ron Torque(lb-in) =# * Pressuse (psi)* Dlsc Friction Radius in) Caliper Wateria High-strength ductieiron Torque {Ib-r) = K:x Pressure (psi « Disc Friction Racius (in)
Mounting Attude AnyPstion Torque{Ner] =K * Pressure barst* Dis Frcton Radius [mim) Mounting Aditude 1010430, 73010 1030 0 dock Torgue (N-m) = Kx Pressure (hars)xDis Ficton Racfus {mm)
Maximum Pressure 2,000 psi {1374 bar) Friction Radlius fin} = [Disc Diameter {in) /2] - 2in Waaximum Pressure 3,000 psi {2065 bar) Friction Radius fin = Disc Diameter fin) 2- 212in
Lining Material Non-ashestos Friction Radius {mm) = [Disc Dameter (mm) / 2] - 610 mm Lining Material Non-asbestos Friction Radius {mm) = Disc Diameter (mm)/2-538mm
Lining Area per Brake 136.0in? (@774 cm) ining Area per Bmlne. 1510'“7\'55'3-5 o’}
Lining Volume per Brake 126010 2064 8cm’) - ; LiningYolume per Brake 1370in (2,245.0 cm]
Disc Thickness 125 B3LBmm) English  Metric DiscThickness e mm) English  Metric
an T mm ) [Dymiami 4] Disc Diameter Range 350into46.0in
Disc Diameter Range 280Nt 3L0in (1112 mm 1 767 4mm) K [Dynamic) 6434 04130 S st Kb e S
Displacement per Erake 48t {785 cm) | 57 06285 {BES.0 mmto 1,684 mm| ey s L
Mumber of Pistans 6 Displacement per Brake 25int {410 cm?) Tty o
Final Assembly Weight 17201bs (180 kg) Number of Pistors 6
Final Assembly Weight 2650 fbs (1203 kg
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M6-23 SERVIGE BRAKE

Description

The Carlisle M6-25 brake is a hydraulically actuated, six-piston, caliper disc brake designed for a variety of dynamic
braking requirements. This brake is typically mounted to a flange on the vehicle’s axle or mounting bracket for service
brake applications.

FEATURES APPLICATION

= Flexible mounting alternatives to accommodate numerous = Mobile construction and
vehicle types mining equipment

= Constructed from ductile iron casting for superior brake durability = Agricultural machines

= Equipped with Carlisle premium asbestos-free linings, providing = Logging industry vehicles
superior stopping performance and life = Industrial equipment

= Optional seal materials available for compatibility with all
actuation fluids and temperatures

= Open caliper pravides easy access for visual inspection and

serviceability

Specifications

Caliper Material

Mounting Atiitude
Maximum Pressure
Lining Material

Lining Area per Brake
Lining Yalume per Brake
Disc Thickness

Disc Diameter Range

Displacement per Brake
Humber of Pistons
Final Assembly Weight

High-strength ductile iron
3,90'clock

2,300 psi (1586 bar]
Nor-ashestos

£3n? (5484 o)

B0 in® 19832 cm)
0.150n (191 mm)
180inte20.0in

(4572 mm to 508.0 mm}
13in* 23 om)

[

1325 1bs (60.1 kg)

Formulas

Torque (Ib-in} = K x Pressure {psi] x Disc Friction Racius (in}
Torgue (N-mj} = K x Pressure (bars) » Disc Friction Radius {mm)
Friction Radius {in} = Disc Diameter fin}/2 - 1.7 in

Friction Radius {mm =Disc Diameter (mm)/2 - 4323 mm

English  Metric
K [Dymamic] g 10985
Ksitic 12805 08907
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M6-29 SERVICE BRAKE

Description

The Carlisle M&-29 brake is a hydraulically actuated, six-piston, caliper disc brake designed for a variety of dynamic
braking requirements. This brake is typically mounted to a flange on the vehicle's axle or mounting bracket for service
brake applications.

FEATURES

= Flexible mounting alternatives to accommodate numerous

vehicle types

= Constructed from ductile iron casting for superior brake durability

= Equipped with Carlisle premium asbestos-free linings, praviding
superior stopping performance and life

= Optional seal materials available for compatibility with all
actuation fluids and temperatures

= Open caliper provides easy access for visual inspection and

serviceabllity

Specifications

Caliper Material
Mounting Attitude
Maximum Pressure
Lining Material

Lining Area per Brake
Lining Yalume per Brake
Disc Thickness

Disc Dameter Range
Displacement per Braka
Number of Pistons
Final Assembly Weight

High-strength ductile iron
3,90’ dock

2,300 pst 11586 bar}
Nor-ashestas

108.01in’ (696.8cm)
1500 {1,1290 cm)
0150 {181 mm)

26.0in o 30.0in (660.4 mm to T6L0mm)
L5in* (24.6cm)

&

156.21bs (10,9 kg)

APPLICATION

= Mobile construction and
mining equipment

= Agricultural machines

= Logging industry vehicles

« Industrial equipment

Formulas

Torque {Ibein} = K x Pressure {psi) « Disc Friction Radius (in]
Targue (N-m} = Kx Pressure (bars) & Disc Friction Radius {mm)
Friction Radius {in] =Disc Dizmeter in)/Z - 20in

Friction Radius {mm)=Disc Diameter (mm)y2 - S0.8mm

English  Metric

K {Dynamic) 1nga 14985
K {Statich 13806 04907
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M4 SERVIGE BRAKE

Description

PD1425 SERVICE BRAKE

Description

The Carlisle M4 brake is a hydraulically actuated, four-piston, caliper disc brake designed for a variety of dynamic
braking requirements. This brake is typically mounted to a flange on the vehicle's axle or mounting bracket for service
brake applications.

The Carlisle PD1425 series brake is a hydraulically actuated, double opposed piston, caliper disc brake with retracting
springs and automatic adjusters. Both the caliper and disc require fixed mountings. This brake provides high torque
ranges for severe service conditions. Multiple calipers may be used on a single disc to proportionately increase torque

17

FEATURES

» Flexible mounting alternatives to accommodate numerous vehicle types

= Constructed from ductile iron casting for superior brake durability

= Equipped with Carlisle premium asbestos-free linings, providing
superior stopping performance and life

= Optional seal materials available for compatibility with all actuation
fluids and temperatures

= Open caliper provides easy access for visual inspection and
serviceability

Specifications

Caliper Material
Mounting Attitude
Maximum Pressure
Lining Matenal

High-strength ductile iron
3.90'clock

2300 psi {1386 bar}
Non-asbestos

Lining Area per Brake 68.0in® (439.0em)

Lining Volume per Brake 48,010’ (TETDCm?)

Disc Thickness 0.625into0.750 in {153 mm to 191 mm)
Disc Diameter Range 180in w0 20.0in (457.2mm 1o 3080 mm)
Displacement per Brake L0in* (164 cm?

Humber of Pistons 4

Final Assembly Weight 90.01bs{44.5kg)

APPLICATION

= Mobile construction and
mining equipment

= Agricultural machines

= Logging industry vehicles

= Industrial equipment

Formulas

Torque (lb-in}= K x Pressure (psi) « Disc Friction Radius (in)
Targue (N-m) = K x Pressure {bars) x Disc Friction Raius {mm|
Friction Radius (in} = Disc Diameter fin},2- LTin

Friction Radius {mm) = Disc Diameter (mm|2 - 432 mm

English  Metric

K {Dynamic) 11351 0734
K [Statc) 3304 0533

output,

FEATURES

= Flexible mounting alternatives to accommodate numerous
vehicle types

« Constructed from ductile iron casting for superior brake durability

= Equipped with Carlisle premium asbestos-free linings, providing
superior stopping performance and life

= Optional seal materials available for compatibility with all
actuation fluids and temperatures

Specifications

Caliper Material
Mounting Attitude
Maximum Pressure
Minimum Pressure
Inlet Type

Lining Marerial

Lining Area per Brake
Lining Volume per Brake
Disc Thickness

Disc Diameter Range
Displacement per Brake

High-smength ductitefron
6, 120'clock

2,000 psi (1379 bar)

100 psi (63 bar)
A3T5-H UNF
Non-asbestos, organic
102§ {658 cm)

1in® (1700 em)

Lin {254 mm}

19in (482.6 mm| to 25 n (635 mm)
225in* (369cm’)

Kumber of Pistons 4
Final Assembly Weight 137 s (62 k)

APPLICATION

= Surface mining haulage trucks

= Fork lift trucks

» Mobile construction and mining
equipment

Formulas

English
Torgue {lofin)
=K ¥ [Input Pressure- 100] {psi] X Disc Friction Radius fin)

Disc Friction Radius (in = Disc Diameter in} < 2- 20 {in)

K (Dynamic) = €.49
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SCL2 SERVICE BRAKE

Description

SCL6 SERVIGE BRAKE

Description

The Carlisle SCLE6 series brake is a hydraulically actuated, triple opposed piston, caliper disc brake designed for
heavy-duty, high torgue, high energy dynamic braking. Both the caliper and disc require fixed mountings. Multiple
calipers may be used on a single disc to proportionately increase torque output. Most commonly used at the wheel
location with 49 inch and 51 inch rims.

The Carlisle SCLZ series brake is a hydraulically actuated, double opposed piston, caliper disc brake designed for
heavyduty, high torque applications. Bath the caliper and disc require fixed mountings. Multiple calipers may be used
on a single disc to proportionately increase torque output. This brake is also available with retracting springs and
automatic adjusters, ideal for high speed applications.

FEATURES APPLICATION FEATURES APPLICATION

= Flexible mounting alternatives to accommodate numerous vehicle = Wheel loaders = Flexible mounting alternatives to accommodate numerous = Surface mining haulage trucks
and equipment types » Articulated haulers vehicle types « Straddle carriers

» Constructed from ductile iron casting for superior brake durability « Front-end loaders » Constructed from ductile iron casting for superior brake durability « Front-end loaders

= Equipped with Carlisle premium asbestos-free linings, providing = Compactors = Equipped with Carlisle premium asbestos-free linings, providing

superior stopping performance and life

* Rough terrain cranes

superior stopping performance and life

« Optional seal materials available for compatibility with all actuation « Tow tractors = Optional seal materials available for compatibility with all
fluids and temperatures actuation fluids and temperatures
« Many variations available
Specifications Formulas
Specifications Formulas il ik
. ) Caliper Material High-strength ductile iron English Units
andard Mod uto- st Mode i : 2
) Standarc I_k_Jd el A 1to-Adju . .N'O(‘E'| English Mounting Attitude 3,9,120'clock Torque |b#in)
Caliper Maleril Hererenpiicicitcion Mgt Atk Standrd Model Maktum Pressure 2600 ps! (179 bar} or 3000 psl (207 ba) =K X Input Pressure (psi X Disc Friction Radlis i)
Mounting Attitude 39,120 .C\cv_'k 39, Hu.tlntk ‘ Torgque (Ibfin) Jnlet Tyge SELIBUNF ‘ - . ) .
Maximum Pressure 1800 psl (131 bar} or 2,300 psl {1586 bar} 1,900 psi {131 bar) =K X Input Pressure [psi} % Disc Friction Radius (in) Liring Materal Nor-ashestos, orgric Disc Friction Radius (in) = Disc Diameter (in} = 2= 10 (in]
r e 0psi [0 bar) (517 bar) iy :
e i, El Df‘ ke Disc Friction Radius (in) = Disc Dizmeter (in) + 2 - L5 {in] Liing A pe ke 10zin 58c) R
|n|§Type 50020 UNF ur.l?&l.T HPTE 437520 UNF - a'.m : '\r;.la i eter (in) + f LiingVolomeper ik 104 [0 e
Lining Material NDH-:SUESIDS;DFEBE’.IE Now'.-,asbeﬁm.\orgam-: L i Dise Thickness 1350 3L75 mm)
L'”f"g}m peefighe 5‘“"] ['”“m!’ el . S‘jm_"‘j m;; il Disc Diameter 181483 mm) and 52 in (1320 mm)
Lining Valume per Brake 42 in’ (488 e or 38 in” (623 em) 42in” (6B em) AUl At Mode Displacement per Brake 20in® (43 o)
Disc Thickness 6251n {159 mim) 62510 15.9 mm) Torque | —— "
e T | " =K X [Input Pressure - 75] (psi) X Disc Friction Radius (i)
Dfs..l]\ameles Range 16in ’.4;[\: mm,’to 25in {635 mm) ur.ll.mslled ) Final Assembly Weight 214 bs 57 kg)
DlprommerkperBiae iaeny AT Disc Friction Radius (in) = Disc Dizmeter (in) -+ 2 - 15 {in]
1 Pics
Hurmber of Pistons 4 4 K {Dynamic) =8.4
Fiial Assembly Weight 83 bs (40 kg) 881bs (40 k)
i - s 1L16040000.
Y g [ W
:;IL_J_ ] 7:_15 i
S .

INLET 9/16-18UNF 28—

L25 INCH TISC

£.41041.040

HEET
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MMK2 SERIES

21

Description

kgs, it can operate with mineral oil or brake fluid.

FEATURES

= Flexible mounting alternative to accommodate numerous machine and
equipment typas.

» Constructed from ductile iron casting for superior brake durability

= Equipped with Carlisle premium linings, providing superior stopping
performance and life.

= Optional seal materials available for compatibility with all actuation fluids
and temperature.

» Optional available on auto-adjuster model.

Specifications

Caliper Material High-strength ductiieiron
Maunting Attitude 3,9,and 120'clock
Maximum Pressure 1,456 ps! {103 bar)
Ikt Type R14-19 [Taper thread)
Lining Material Non-asbestns, organic
Lining Arez per Brake 1120 em?

Lining Valume per Brake 1140 em?

Dish Thickness unlimited

Disk Diameter Range unlimited
Displacement per Brake Gfem

humber of Pistuns 2

Final Assembly Weight BR4kg

The MMKZ spring applied, hydraulically released 2 piston caliper can be installed in small machines. Weighing only 8.84

APPLICATION

= Industrial machine
» Agriculture machine
» Forestry machine

Formulas

Torgqua(N-m)
=KX Input pressure {MPa)  Disk Friction Radius [mm)

Disk Friction Radiusimm]
=Disk Diameter {mm} + 2 - 24.0 [mm)

Metric
K [ynamic) 256
K Static) 205

CARLISLE

ELACE & FIEITTION

Brake Application Questionnaire

SALES REP : DATE :

CUSTOMER INFORMATION

Company

arl:

Address:

APPLICATION INFORMATION

W empty

W pross

G eatorzl

Gear Frontwheel =

R L
Maximum Brake barfpsi
Number of Braked Wheels: 1 wheel
Radius / Static: Rtaic mfin Hun 0D mfin
mfin T Front m/in Rear
Front mfin Front mfin
Rear mfin fear m/in
Empty Weight Tatal 1 of which front ade
arasle
 Weight Total 2 T ef which front e
e
a OPERATING SPECIFICATIONS
Grade Hold Requirement; G swiew T
Magimum x koh/mph  miax kphi/mph
Stop Dista Ssop mfit Sstop mfit
t delay st
G % i will be wsed U
H groun an

[ COMMENTS

FAX: 0086 512 68060029  Email: CBF AP Marketing@carlislechf.com



Brake Application Questionnaire

SALES REP: DATE :

CUSTOMER INFORMATION

APPLICATION INFORMATION

VEHICLE SPECIFICATIONS

OPERATING SPECIFICATIONS

COMMENTS

FAX: 0086 51268060029 Email: CBF_AP_Marketing@carlislecbf.com




G1 SERIES BRAKES
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Description

FEATURES

= |deal for industrial braking needs

» Constructed from ductile iran for superior brake durability
= Equipped with Carlisle premium asbestos-free lining

= Less fade in emergency situations than brake drums

« Open caliper provides easy access for visual inspection and serviceability

Specifications Thit o
Caliper Material High- strength ductile iron
Mounting Attitude Any position desired
Maximum Lever Force 2,000 1bs (8,896 N|
Lining Material Non-ashestos
Lining Arez per Brake 44077 (283 9 em)
LiningYolume per Brake 4100’ (6719 em)
Disc Thickness 1.1251n (286 mm]*
Disc Diameter Range 1513into 20.42in

(384 3mm to 518.7 mm]
Displacement per Brake 40in* {655 om?)
Number of Pistons I

Final Assembly Weight

1,85

WITH M DA DI
|—L=J;u

f
I

15,0165 {340 kg)

040 y
TRVAL /
[LMNGWERR]

The Carlisle G1 brake is spring applied and released by air or hydraulic pressure, The brake is supplied without torque
bars or a torque plate with the customer making provisions for mounting hardware. (Please contact Carlisle regarding
dynamic braking applications.) Available with both manual and automatic slack adjusters / air or hydraulic release.

APPLICATION

= Front-end loaders, haulers and other
construction vehicles

* Mining vehicles

= Industrial applications

* Park brake where dynamic requirements exist

Formulas

Torque (Ibrin} = K x Lever Force (Ibs) x Disc Friction Radlus {in)
Torgue (N-m) = Kx Lever Force (N) % Di

Friction Radius fin] = Disc Diameter fin}/2 - L2in

Friction Radius {mm) =Disc Dizmeter (mm]/2 - 30.5mm

G2 SERIES BRAKES

Description

FEATURES

APPLICATION

= Spring Applied, hydraulic release
= Metallic non-asbestos linings

Specifications

Caliper Material
Mounting Attitude
Maximum Pressure
Minimum Pressute to

Steland ductile iron
3,8, 12 o'clock
3,000 ps! (2069 bar}

= Mining Trucks
* Industrial equipment

Formulas

Torque (|b-in} = K.x Disc Friction Radius {in]
Torque (N-m} = Kx Disc Friction Radius {mm}
Friction Radius in) =Disc Diameter (in)/2 - 20in

Friction Radius [mm) = Dise Diameer {mm),2 - S0.8mm

Fully Retract
52:5 (5 springs| 1300 psi (89.7 bar)
&6 [Gsprings| 1,600 ps! (1103 bar}
G277 springs) 1,800 psf (124.1 bar)
Lining Material Metallic Non-asbestos

Lining Area per Brake

B2int{52%cm’)

Sackiduser | Levriengh L
Type Engish | Metic | Engish | Metric
JutomaticorManaal| 50 | 270mm | 50 1210
Ml | 60 | 15kAmm | 60 1514
Ajomalc | Blin |15%9mm| Gl | 1549

062

i

Lining Volume per Brake 15i (4 6cm’)

Disc Thickness 05in-10In {127 mm- 25.4mm)

Disc Dizmeter Range 18.0in 10 45.0in (457.2mm o 1,143.0 mm)
Displacement per Brake 30in* 492 om’)

Number of Pistons 1

Final Assembly Weight 1200 lbs (54.4 kg

K(STATIC)

New Wom
frake Englih | Mete | Englsh
65 [em0 | @ | s
616 |“mosm | st | e3me
627 ["a0 | % | 7am |

P
L} T
LI
T 1

The Carlisle G2 brakes are spring applied, hydraulically released park brakes, They have manual adjustment to compen-
sate for lining wear. Their variations include seals for mineral oil or automotive brake fluid and five, six, or seven
springs. These brakes are NOT used in dynamic applications.

Metric
B
pLAE]
08
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RT SERIES BRAKES

Description

regarding dynamic braking applications.)

FEATURES

= Ideal for parking, secondary and industrial braking needs

= Dugctile iron casting for high strength

= Quick-change non-asbestos organic or sintered metallic linings

= Less fade in emergency situations than brake drums

= Open caliper provides easy access for visual inspection,
serviceability and lower maintenance costs

= Lining retraction springs reduce parasitic drag

= Actuation lever may be indexed at 60° intervals

= Brake can be supplied with mounting hardware

Specifications

Caliper Material High-strength ductile iron

Actuation Camand ball

Mounting Sliding pin

Input Force 425 |bs i1, B30 N)

Torque on 10.0in (254.0 mm) Dia. Disc 18, 785 15-in 2, 122N-m)

Lining Material Non-asbestos or sintered metallic
Lining Area per Brake 5,55 in" {BL6 om")

Lining Volume per Brake 2391332 om")

Disc Thickness Range 031 it 05in (1.9 mmto 12.7 mm)
Disc Diameter Range Bin to 20.01n {203.2 mm to 508.0 mm)

Fimal Assembly Weight Estimated 1.016s (3.2 kg)
Lever Travel 43

45 s I TING
LEVER ROTATIN DSC DiA. [VOUNTING
B0 1500
109 9,00 5000
. 1000 5500
i e 11.00 &000
! ™ 1200 £550
i v Z 1300 7075
uE o 400 7575
o8 J— 1500 2100
£ . SURFALE. 1600 8600
SE A - 15000538 -‘ |— =137 1700 123
HE T B0
= 1500
7’ =
OISC CINTER E000
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This mechanically actuated, sliding caliper brake is designed for static/secondary applications. (Please contact Carlisle

APPLICATION

= Front-end loaders, backhoe loaders
and other construction vehicles

=« Underground mining vehicles

= Agricultural machines

« On-highway vehicles

» Industrial Equipment

Formulas

Taovque {Ib-in) = K x Lever Force (los) » Disc Friction Radius (in)
Torgue [N-m] = K x Lever Foroe () x Disc Friction Radius (mm)
Friction Radius (in] = Disc Diameter {inl/2-0.751n

Friction Radius {mm) = Disc Diameter (mm)/2 - 1963 mm

English  Metric
K static) 104000 0o

Description

FEATURES

= Return spring device for centering caliper on disc
= Simple adjustment - remove end cap and turn two adjustment bolts
= Ideal for parking, secondary and industrial braking needs

= Ductile iron casting for high strength

» Quick-change, non-asbestos organic or sintered metallic linings
= Less fade in emergency situations than brake drums
= Open caliper provides easy access for visual inspection,

serviceability and low maintenance costs
= Brake supplied with mounting hardware
= Cantilever mount with special jam nuts

Specifications

Caliper Material
Actuation

Maunting

Relezss Pressure

Lining Material

Lining Area per Brake
Lining Volume per Brake
Disc Thickness Range
Disc Diameter Range
Final Assembly Weight

High- strength ductile iran
Spring applied, hydraulically released

Cantilever mounting on sliding pin; 3/4 - 10 thread

L150 psi- 3000 psi (7929 bar- 206,84 bar)
Mon-ashestos arnganic or sintered metallic
15.84in? (1022 erev)

396 (B4.95 crrr)

038in 1o 050in (35 mmto 127 mm)
10010 1o 2001 (254.0 mm to 5080 mm)
Estimated 288 |bs (13,06 kg)

APPLICATION

SA-7000 SERIES HIGH PRESSURE BRAKES

This spring-applied, hydraulically released, sliding caliper brake is designed for static/secondary applications. (Please
contact Carlisle regarding dynamic braking applications.)

= Front-end loaders, backhoe loaders

= Agricultural machines
= On-highway vehicles
« Industrial Equipment

Formulas

Torque = TBF x Disc Friction Radius

Friction Radius {in) = Disc Diameter (in)/2 - L0 in
Friction Radius (mm) = Disc Diameter [mm),2 - 2540 mm
The above formulas are for static applications only.

TBF Enghenfibs) | MetricN) Disc Diamecer
suticew) | 530 BT 1000
Seatic fwom) 4000 1770 1100

‘Dyvamicnew) | 2650 1787 1200
*Dynamic fwam} 2000 88%6 8o

. 1340
* Dymamic TBF values shawn are approximations. 1400

Consult Carfisle Engmeering with specific application

infoernatianForcymamic carsidesation 1500
Mew = 120" ranning clazrance; 1640
‘Woen = 100" nanning dearance: 170
1800
1800
000

and other construction vehicles

Mounting Location
5250
5730
€250
&750
£950
7250
1.150
8250
E750
9250
4750
10250
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SA-7000 SERIES LOW PRESSURE BRAKES

Description

FEATURES

= Return spring device for centering caliper on disc

= Simple adjustment - remove end cap and turn two adjustment bolts

= |deal for parking, secondary and industrial braking needs

= Ductile iron casting for high strength

= Quick-change non-asbestos organic or sintered metallic linings
= Less fade in emergency situations than brake drums

= Open caliper provides easy access for visual inspection, serviceability

and lower maintenance costs
= Brake supplied with mounting hardware
= Cantilever mount with special jam nuts

Specifications

{Caliper Material
Actuation

Maounting

Release Pressure

Lining Material

Lining Arez per Brake
Lining Volume per Brake
Dist Thickness Range
Disc Diameter Range

Final Assembly Weight

High: strength ductile iron

Spring applied, hydraulically released
Cantilever mounting on sliding pin; 3/2-10 thread
1T psi- 270 psi (L7 bar - 186 bar)
Non-asbestos or sintered mesallic

1584
396’ 64.95.cm)

0.38into 0.50in 9.5 mmia 12.7 mm)
10.0in to 20,0 254.0 mm to 508.0 mm}
Estimated 35016511633 kg)

(102.2emY
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This spring-applied, hydraulically released, sliding caliper brake is designed for static/secondary applications, (Please
contact Carlisle regarding dynamic braking applications.)

APPLICATION

= Front-end loaders, backhoe loaders
and other construction vehicles

« Underground mining vehicles

= Agricultural machines

« On-highway vehicles

» Industrial Equipment

Formulas

Torque = TBF x Disc Friction Radius
Friction Radius (in) = Disc Diameter {in}/2 - LODin
Friction Radius {mm) = Disc Diameter mm)/2 - 2540 mm

The above farmulas are for static applications only

TBF Englishlbs] Merc (N)
satciest | 5300 B
Saticloom] | 400 17,192
“yramic new) | 2650 | 1,787

*Dynamic (worn) 000 8596

TISC CENTER

Description

dynamic braking applications.)

FEATURES

= Constructed from ductile iron casting for superior brake durability
= Equipped with Carlisle premium asbestos-free linings, providing

long life and superior stopping performance
= Spring centering devise prevents lining drag
= Simple brake adjustment

= Open caliper provides easy access for visual inspection,

serviceability, and lower maintenance costs
= Less fade than drum brakes in an emergency

Specifications

Caliper Material
Mounting
Minimum Release Pressure

High-strength ductile fron
Double shearon slide pins
1,100 psi {75.8 bar)

Maximum Pressure 3,000 psi (2066 bar|

Inlet Type A375-20 UNF

Lining Material Non-asbestos/semi-metallic
Lining Area per Brake 4431n? (2858 o)

Lining Volume per Brake 222in* (363 cm?)

Disc Thickness 05inorL0in 254mm)

Disc Diameter Range 142510 - 25 in {362 mm - 635 mm|
Final Assembly Weight 70 Ibs {317 kg)

115~

SEE FORMULARS FOR
MOUNTING LOCATION

SA-10000 SERIES BRAKES

The Carligle SA-10000 series brake is a spring applied, hydraulically released (SAHR), two piston caliper disc brake
designed for a variety of static/emergency applications. This brake incorporates a floating caliper design and requires
a fixed disc mounting. A manual adjustment mechanism allows for lining wear. (Please contact Carlisle regarding any

APPLICATION

= Articulated dump trucks

= Agricultural machines

= Underground mining vehicles
= Construction equipment

= On-highway vehicles

Formulas

Torque (Ib-in) =K ¥ Disc Friction Radius {in]

Disc Friction Radius (in) = Disc Diameter {in) < 2- L22in
Torque (N-m| = K % Disc Friction Radius (m]

Disc Friction Redius (mm) = Disc Diameter (mm) < 2- 31 mm

English (Ibe) Metric (N}
K Stetic- New] | 43M | B
1 Static-Worn) 901 013

3/8-1/2 INCH DISC .
1007
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SA-14000 SERIES BRAKES
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Description

FEATURES

= Constructed from ductile iron casting for superior brake durability

= Equipped with Carlisle premium asbestos-free linings, providing
long life end superior stopping performance
= Spring centering devise prevents lining drag

= Simple brake adjustment

= Open caliper provides easy access for visual inspection,
serviceability, and lower maintenance costs
= Less fade than drum brakes in an emergency

Specifications

Caliper Material
Mounting

Minimum Reiease Pressure
Maximum Pressure
Inket Type

Lining Material

Lining Area per Brake
Lining Volume per Brake
Disc Thickness

Disc Diameter Range
Fingl Assembly Weight

High-strength ductile iron
Touble shear on slide pins
1,100 psi (75,8 bar}

3,000 psi (2065 bar)

A375-20 UNF
Mon-asbestos/semi-metallic
44.31n* (2858 em’)

2221n° (363 ¢m)

05in or L.0in 254 mm)
14.25n-25n (362 mm - 635 mm)
T01bs{3LTkg}

SAE STRAIGHT
0 RING PORT

INLET 7/16-20UNF 23

THREAD

The Carlisle SA-14000 series brake is a spring applied, hydraulically released (SAHR), two piston caliper disc brake
designed for a variety of static/emergency applications. This brake incorporates a floating caliper design and requires
a fixed disc mounting. A manual adjustment mechanism allows for lining wear. (Please contact Carlisle regarding any
dynamic braking applications.)

APPLICATION

= Articulated dump trucks

= Agricultural machines

= Underground mining vehicles
= Construction equipment

* On-highway vehicles

Formulas

Torgue (Ibf-in) =K ¥ Disc Friction Radius {in]

Disc Friction Radius (in) = Dis Diamezer
Torgue {N-m} = K % Disc Friction Radius (m)
Disc Friction Radius (mm| = Disc Diameter (mm} <+ 2- 31 mm

Englsh (i) Metrc )
Kot New) | W37 | 70
K {Statie-Wern) s 0135

Description

SCL70 SERIES BRAKES

The Carlisle SCL70 series brake is a spring applied, hydraulically released (SAHR), single opposed piston, caliper disc
brake designed for medium to high torque ranges. Both the caliper and disc require fixed mountings. Multiple calipers
may be used on a single disc to proportionately increase torgue output.

FEATURES

= Flexible mounting alternatives to accommodate numerous vehicle types
= Constructed from ductile iron casting for superior brake durability
= Equipped with Carlisle premium asbestos-free linings, providing

superior stopping performance and life

= Optional seal materials available for compatibility with all actuation

fluids and temperatures

Specifications

Caliper Material
Mounting dttitude
Maximum Pressure
Minimum Pressure to Fully Retract
Iniet Type

Lining Material

Lining Area per Brake
Lining Yolume per Brake
Disc Thickness

Disc Diamete
Displacement per Brake
Humber of Pistons

Final Assembly Weight

High-strength ductile iran
Sa'clock

3,000 psi (2066 bar]

1650 psi (114 bar|

A3T5-20 UNF

Mon-asbestos, organic

668 in* (43 cm]

L1in? (18 cm)

£35in (16.1 mm)and 1 in (25,4 mm]
19 {482.6 mm] to unlimited
J5in? (12.30m’)

1

Hbs {381 kg}

2X0A17 D14
THRU HOLES

APPLICATION

= Large surface mining haulage trucks

Formulas

Tarque {[bin) = Tangential Force {Ibfy X Disc Fricticn Radius {in)
Disc Friction Radius {in) = isc Diameter (in) + 2~ L12{in)
Tangenitial Force (Ibf) = 14,000 1bf

—IMLET 7/16-E00F 28
IAE STRAICHT THREAD
0 =G PORT

i
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Brake Application Questionnaire

EPLAKE & FRICTICN

SALES REP : DATE :

CUSTOMER INFORMATION
Company Name: Telephone:
Contact: E-Mail ;
Address: Fax:
APPLICATION INFORMATION
Vehicle Type: Type of Brake (Dry Cafiper, Drum, Wet):
Vehicle Model Number: Actuation (Mechanical, Hydraulic, SAHR) :
Agproximate Annual Volume ; Actuation Fluid (Automative Brake Fluid, Mineral Ofl, Air) 2
Normal Brake Usage (Service, Park/Secondary) ! Braking Standard fo be Used :

Hrake Location (Wheel, Drive Shaft) ;

VEHICLE SPECIFICATIONS
Empyy Vehicle Weight:  Wempy ka/lb
Grossvehicle Weight:  Woposs kg/lo
Gear Reduction: Geatesl t1 Al geasreduction between the brake location and the veficle ground con
Gear Frontwheel = Gear Rearwheel =
Total Resistance: R % 29 smndaid unless othenvise specified
Maximum Brake Pressure: barfpsi
Number of Braked Wheels: 1 whed
Tire Rolling Radivs / Static: Rsaic mfin Hun 0D mfin

Brake Clearance / Rim mfin Thekness Front mfin Rear
[isc Dimensions (30,2 Front mfin Sisclh Front mfin
Rear mfin Rear mfin
Empty Weight Tatal : T o which fror arde

ofwhich middle zde

of which tear e

Loaded Weight Total : T cfwhich front axda

ofwhich middle e

oFwhich rear aile
OPERATING SPECIFICATIONS
Grade Hold Requirement; G suiesw L
Maximum Level Surface Speed : W e koh/mph A max kph/mph
Stop Distance Requirement ; Ssop mfft Sstop mft
System Actuating Time Defay: tdelay S0t
Dynamic Grade Requirement: G %
Ground Coef W goung
COMMENTS
.~ FAXD08651268050029 Emal:CEF AP 10850 4 O



Brake Application Questionnaire

SALES REP : DATE :
CUSTOMER INFORMATION

APPLICATION INFORMATION

{28 VEHICLE SPECIFICATIONS

OPERATING SPECIFICATIONS

COMMENTS

FAX: 0086512 68060029 Email: CBF_AP_Marketing@carlislecbf.com




CARLISLE

ELAKE & FRRICTTICIN

HDBC4225 BRAKE

Brake Application Questionnaire

SALES REP : DATE :

Description

The Carlisle HDBC4225 series brake is a combination, service and park, triple opposed piston, caliper disc brake
designed for dynamic and static applications. One set of opposed pistons is a spring applied, hydraulically released
(SAHR) park brake while the other two sets of opposed pistons are a hydraulically actuated service brake. The service
brake includes retracting springs and automatic adjusters. Both the caliper and disc require fixed mountings. This
brake provides a high torque range for heavy-duty service conditions. Multiple calipers may be used on a single disc to
proportionately increase torque output. Also available as a service brake only without the SAHR park brake.

32

FEATURES

= Flexible mounting alternatives to accommodate numerous vehicle

and equipment types

= Constructed from ductile iron casting for superior brake durability

APPLICATION

= Electric drive rigid haul trucks
= Mobile construction and mining
equipment

CUSTOMER INFORMATION

APPLICATION INFORMATION

icle Type:

cle Model Number :

= Equipped with Carlisle premium asbestos-free linings, providing kg/lb
superior stopping performance and life W s kg/lb
= Optional seal materials available for compatibility with all actuation = — =

fluids and temperatures

7 = R L s g
Specifications Formulas - - -
Maximum Brake bar/psi
Service Brake Park Brake English Units® Numberof Braked Wheels:  nwhed
Caliper Material High-strength ductile Inon High-strength ductile Iron Service Brake Tire Roling Radi Ranie mfin Hunop mfin
L ; \ + o T Ihin! = e Friction i 1
Mounting Attitude 6, 12aclock £, 120'clock \omu§ (IbFin} 'f>< .P x Dl_sc Ff.f-t\m R?Q\ustlnl . i T et = e
Maximum Pressure 3,000 psl (2068 bar) 3,000 psi {206.8 bar) Disc Friction Radius (in = Disc Diameter (in) <+ 2- 10 fin) - -
F oo [isc Cimensions [ C.0, Front myfin Front m/in
Minimum Pressure 100 psi (6.9 bar) 1,650 psi {L13.8 bar} K{Dynamic) =8.48 L. - - -
Inlet Type 5E25-18 UNF 562518 UNF P= Input Fressure - 100 {psi) Rear min fear mfin
Lining Materiat Non-ashestos Mon-ashestas Empty Weight Total T ohwhich font e
Linirig Area per Brake 102 in* 658 102 1n? (§5B e Park Brake m
Lining Volurme per Brake 104 in* {1704 em*) 104 In* (1708 e’ Torque (Ibfin) = Tangential Force {lof|  Disc Friction Radius [in) arasle
Dise Thickness 10in (254 mm) L0in (254 mm) Disc Friction Radius (in} = Disc Diameter (in} = 2- 10 (in] 1 Weight Total T
Dist Diameter Range 19044826 mm) to3Lin {7874 mm|  19in (4826 mm) to 3L in (7874 mm) Tangential Force (1bf) = 6,850 or 8,750 bf —
Displacement per Brake 25in* (41,0 e’} 35int (57 4em’)
Number of Pistons 4 1 ot N
Fingl Assembly Weigh 10756 kg 10796 kg
OPERATING SPECIFICATIONS
Grace Hold Requirement %
Magimum Ley kph/mph  max
Stop Distang t: Ssop mfit Ssiop
t delay s8r 35
Gy % f
M ground

Gear Frontwheel =

Gear Rearwheel =

-

[ COMMENTS

FAX: 0086 612680650029 Email: CBF_ AP Marketing@carlislecbf.com



Brake Application Questionnaire ([CARLISLE]

EIRAIE & PEICTTICN

SALES REP: DATE :

CUSTOMER INFORMATION
Company Name ; Telephgne:
Contact: E-Mail:
Address: Fa:
APPLICATION INFORMATION
Vehicle Type:! Type of Brake {Dry Caliper, Drum, Wet}!
Vehicle Model Number ; Actuation (Mechanical, Hydraulic, SAHR) :
Approyimate Annual Volume: Actuation Fluid (Automotive Brake Fluid, Mineral 01, gir}:
Waormal Brake Uisage (Service, Park/Secondary] : Braking Standard to be Used |

Brake Location (Wheel, Drive Shaft) ;

n VEHICLE SPECIFICATIONS
Empty Vehicle Weight:  Wemay kg/lb
Grossvehicle Weight: — Wes kg/lb
Gear Reduction:  Geartoal 1 Al gear reduction betwesn the brake lcation and the vebicle ground co
Gear Front wheel = Gear Rearwhee! =
Total Resistange ; Rw % 2% siandard unless otherwise specilied
Maimum Brake Pressure: barfpsi
Number of Braked Wheels: 1 wneel
Tire Rolling Radius | Static: R smic mfin Hub oD mfin
Brake Clearance / &im 0.0 mfin Thickness Front mfin Rear
Disc Dimensions [ 0.0, Front mfin Dol Front m/in
fear mfin Rear m/in
Empty Weight Tatal: T alwhichfontzde
of which middi axje
of which rearande
Loaded Weight Tatal : T ofwhich front axe
ol which middie axje
of which rear e
OPERATING SPECIFICATIONS
Grade Hold Requirement; G st L
Maximum Level Surface Speed: Ve kph/mph  max lph/mph
Stop Distance Requirement : Szep myft Sstop myft
System Actuating Time Delay : © delay sec 3 sec wlll e used unless ciherw
[ynamic Grade Requirement : Gera % D3 will e used unl
Ground Coefficient: W zmand Sistypical ground enefficient for Unmalntained loo:
COMMENTS

FAX: 0088 BIGERLEE e~k G M el @car el Lot IR DS O



Why Use A Boosted Master Cylinder (Booster)
Instead of a Standard Master Cylinder?

Boosters Provide a Higher Output Pressure to The Brake System Resulting In

« A significant reduction in pedal effort and pedal travel to achieve the required operating pressure at the brake
A progressive and controllable braking response offering improved cabin ergonomics and enhanced operator comfort.
= A more eff

sient method of applying the brakes on Off-Highway vehicles.

PO PODUE
BOOSTED MASTER CYLINDER PERFORMANCE ﬂNn IEEHNUL[]EY

10 | Input Force vs Output Pressure ) THENDS

| BOOSTER knee eint
10— THmme MasterGyinet
100 |

2 BO0STER Hinee Pt

3175 mm 2 Mastes Cyfingdr

MIDI TWIN BOOSTER

GUTPUT PRESSURE TO BRAKE (BAR)
a
z

20}
10§
[ S - — S - - - - - S— - - - -
0 200 400 600 800 1000 1200 1400 1600 1800 2000 COMPACT TWIN BOOSTER

INPUT FORCE (N}

@ Orivers demand 'Luxury
Car' performance from
brake & clutch systems
for Off-Highway vehicles

Toachieve the same Pedal Farce a Carlisle BODSTER requires much
ess pedal travel than a standard master eylinder. @ Increasing horsepower,
speed and weight

PEDAL FORCE vs PEDAL TRAVEL requirements in Europe
Predietion based on 6: atia with a fluid volumetric displacement of Lice / brake, and North America have
250 : : led to;
200 "
150 f__,__._.———-—'———'_‘__—
_ =l
E
£
I 100
H
o
s = Braki iired onall
= wheel
[ - Balan arak
o 100 200 300 400 500 500 700 800

PEDAL FORCE (N}

25 4mm B MICH 27w @ WACH AL ACKEE TR
4:1 baost ratio




BOOSTER

Braking System Diagrams

TYPICAL TRACTOR BRAKING SYSTEM

Rear Wheel Brake "
A“ .

Master Cylinders

CARLISLE TWIN BOOSTER APPLICATION CARLISLE TANDEM TWIN BOOSTER APPLICATION

* Compact Twin
. BOOSTER
— ’_‘ =t

—

Trailer Brake,, Tandem Twin

\ v Trailer Brake Lights it i s
. L i

CREE ‘ o il Tank l_. \'al ( _k—‘
Rear Wheel Brake bt

— o

Front Wheel
Supply Pressure Supply Pressure il Tank Brake
Application Ranges
10000+
? J =
‘ : )
© 80-140HP -
|
4 A
¥ b 50100 HP g

2500 &
=

P 4

HORSEPOWER

BOOSTER

BENEFIT of a Carlisle BOOSTER Comfort And Safety

= A wide range of boost ratios and master cylinder diameters can be used to tailor the performance to meet the
customer's exact requirements.

= Provides a progressive and controllable braking response by optimising the "pedal feel" and improving driver
comfort and cabin ergonomics,

= Use of PTFE seal technology provides high wear resistance and extended durability life. One million cycles
achieved with no deterioration of product.

= Self-bleed feature allows any air ingress in the master cylinders to be vented to the tank chamber during normal operation.

= No additional reservoir required: The master cylinder and BOOSTER use a commaon oil supply thus preventing
the cross contamination of fluids or potential ingress of debris.

= Significant reduction in warranty issues.

» Closed centre BOOSTER design minimizes oil usage.

= Uses the existing vehicle power hydraulic system to provide servo assist to the master cylinder.

= Patented design for twin or single pedal brake systems.

» Significant cost advantage compared to Power Valve products.

= Ease of installation — only four hydraulic connections required.

= \/arious mounting plate and push rod options available.

GOMPACTTWIN BOOSTER COMPACT SINGLE BOOSTER MIDITWIN BOOSTER

TANDEM TWIN BOOSTER

TANDEM SINGLE BODSTER MASTER CYLINDER

36



COMPAGT TWIN BOOSTER COMPAGT SINGLE BOOSTER

Patented closed circuit design with integrated master cylinder
BOOSTER and reservoir in a single component.

Patented closed circuit design with integrated master cylinder,
BOOSTER and reservoir in a single component.

= Patented design for mineral oil twin pedal braking systems providing a boosted, progressive pedal feel,

= Generic design enables performance to be easily matched to most agricultural and industrial vehicle applications.
= Self-bleed design keeps BOOSTER purged of any ingressed air.

= PTFE seal technology ensures extended service life.

« No reservoir required — uses supply oil for braking systems.

» Range of metric or imperial ports — to international standards — available.

= Large variety of pushrod lengths and thread sizes available. *

= Clevis options available to suit customer reguirements.

= Patented design for mineral oil single pedal braking systems, providing a boosted, progressive pedal feel,
= |deal for clutch applications.

= Generic design enables performance to be easily matched to most agricultural and industrial vehicle applications.
= Self-bleed design keeps BOOSTER purged of any ingressed air.

= PTFE seal technology ensures extended service life.

= No reservoir required — uses supply oil for braking or clutch systems.

= Range of metric or imperial ports — to international standards — available.

« Large variety of pushrod lengths and thread sizes available. ®

= Clevis options available to suit customer requirements,

Specifications

37

Specifications
Body Length Less than 205 mm Range of Diameters 254 mm 1o 57 mm
oi Mineral il Supply Pressure 15 bar to40 bar Body Length Lessthan 200 mm Bdmmta4lmm
Tested to 1,000,000 Cycles Minimum Flow Rate 10L/min il Min

BODSTER Ratio

Tested to 1,000,000 Cycles Mimimum Flow Rate
BOOSTER Ratio 2654, 5and6.2.1 Operation Temperature 0'Cto 100°C
. . -
L 203 i [ 128 - o 970

2654, 5and .21

Operation Temperatuire

AUCto 100°C

SRS
i
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o

5

R i

7
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15 bar to 40 bar
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MIDITWIN BOOSTER TANDEM TWIN BOOSTER

Simplified design reduced weight and smaller size give cost BRAKING CAPABILITIES

advantages over larger BOOSTERS in the Carlisle BOOSTER family.

Uit
dent bra

pen

= Patented design for mineral oil twin pedal braking systems providing a boosted, progressive pedal feel,

= Generic design enables performance to be easily matched to most agricultural and industrial applications.
= Self-bleed design keeps BOOSTER purged of any ingressed air.

= PTFE seal technology ensures extended service life.

« No reservoir required — uses supply oil for braking systems.

» Range of metric or imperial ports — to international standards — available.

= Large variety of pushrod lengths and thread sizes available. *

= Clevis options available to suit customer requirements.

= Patented design for mineral oil twin pedal braking systems providing a boosted, progressive pedal feel,

= Generic design enables performance to be easily matched to most agricultural and industrial vehicle applications.
= Self-bleed design keeps BOOSTER purged of any ingressed air,

= PTFE seal technology ensures extended service life.

» No reservoir required — uses supply oil for braking systems.

= Range of metric or imperial ports — to international standards — available.

= Large variety of push rod lengths and thread sizes available.

= Clevis options available to suit customer requirements,

Specifications —
Specifications

BodyL Lessthan 175 mm Supply Pressure 15 bar to-40 bar

oit Mineral Oif Minimum Flow Rate 10Lmin BadyLength Renge of Diameters Z4mmia3smm

Tested to 1,000,000 Cycles Dperation Temperature A0°C 10 100°C ol Supply Pressure L5bar to 40 bar

BOOSTER Ratio 34a0d51 Vehicle Horsepawer” HP 1o 130 HP Testerito 1000000 Gycles Minimu Flou Rat /i

Rangeof Diameters 254mm o 30mm BOOSTER Ratio 2654, Gand &1 Operation Temperature -30°C to 100°C

229 | bl | 129

S \z,}/\/\}\“‘“‘

T TT I
S s

. S
,/-7////4///.47/#/

e
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TANDEM SINGLE BOOSTER

BRAKING CAPABILITIES:

Ine 1al

th split circu

» Self-bleed design keeps BOOSTER purged of any ingressed air,

= PTFE seal technology ensures extended service life.

= No reservoir required — uses supply oil for braking systems.

= Range of metric or imperial ports — to international standards — available.
= Large variety of push rod lengths and thread sizes available. *

= Clevis options available to suit customer requirements.

= Patented design for mineral oil single pedal braking systems providing a boosted, progressive pedal feel.
= Generic design enables performance to be easily matched to most construction and industrial vehicle applications.

Specifications

Body Length Less than 220 mm Range of Diameters 254 mm 1044 mm
ol Minesal Il Supply Pressure 15 bar to 40 bar
Tested to 1,000,000 Cycies Minirmum Flow Rate 10Lmin
BOOSTER Ratio 34and&l Operation Temperature -A0°C o 100°C

| 216.5 %

o710

d WL
M#{ﬁli%»d
T _I!/;////) )
ok

S
S —n |
Bl

= '4‘,,

i

56
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MASTER CYLINDER

= Designs for single and twin pedal applications.

= Twin pedal cylinders feature proven compensation design for dual circuit pressure balance.
= New self-bleed design features PTFE sealing for improved life and continuous air expulsion.
» Designed to meet arange of operating pressures and temperatures.

= Large variety of pushrod lengths and thread sizes. *

= Range of metric or imperial ports — to international standards — available.

= Clevis options available to suit customer requirements.

Specifications

ail Mineral and Glycol [DOT3,4) Range of Diameters 158mmto3L75mm

60.4

39
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PRODUCT OVERVIEW

COMPACT TWIN
BOOSTER

BOOSTER

Integrated

BOOSTER

Integrated

TANDEM TWIN

BOOSTER

Intagrated

TANDEM SINGLE
BOOSTER

Integrated

MASTER
CYLINDER

26,40
B0and6.2:1

32.40

and5.2:1

26,40
S0and621

3.4and51

35.0and30.0

200,270
and 76.0

161,171

and 211

26 4 and 44

175/175

243)243

mRGE  | , — o 0
202 192 176 230 220 Various

v v v v v X

X X X X X v

v v v v v X

v J v é v v

v X 7 v X X

v ¢ v & F X

" v J v X

v 7 v v v X
Mineral Mingral Mineral Mineral Mineral Mineral / Glycol

(DOT4)

Booster / Master Gylincter Application Questionnaire

ELACE & FIEITTION

SALES REP: DATE:

Due to the complexity of different braking systems within the agricultural and industrial vehicle market, please supply
a diagram/sketch of the braking system required.

* If this is not known then the vehicle and brake technical data is required

FAX: 0086 51268050029 Email: CBF AP Marketing@carlislecbf.com



Booster / Master Gylincter Application Questionnaire

SALES REP: DATE:

Due to the complexity of different braking systems within the agricultural and industrial vehicle market, please supply
a diagram/sketch of the braking system required.

*If this is not known then the vehicle and brake technical data is required

FAX: 0086512 68060029 Email: CBF_AP_Marketing@carlislecbf.com




1100 SERIES
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Description

FEATURES

= Flow capabilities exceed competitive designs

» Spool design provides smooth modulation at all output pressures
= Dampened spools for stable, noise-free operation

= Externally adjustable to provide precise pressure settings

= Rugged construction for most severe job applications

» Thoroughly tested to ensure superior performance and durability

= Automotive style pedal feedback

Options

Vertical and horizontal treadle actuator with adjustable pedal angle and pedal travel

ly maunted sus

ted peda
tervals for vertically mounted valves

Horizantall

80" porting orientat
180° porting arientation intervals for horizonially mounted treadle vafves
Hydraulic pilot apply

Pressure-adjustable stoplight switch for mobile applications

Heavy or medium pedal force selection

SAE porting

Staged pressure rise for precise control

DRAWINGS

APPROXIMATE FLOW RATINGS
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Input / Dutput Performance Gurve Master Cylinder Guide Plunger

The Carlisle single and tandem circuit, modulating hydraulic control valves are made of ductile cast iron bodies. The
valves are capable of providing modulating output pressures to a maximum 3,600 psi (24,133 kPa).

APPLICATION

= Hydraulically actuated, single and
tandem circuit braking and industrial
systemns where high quality, precise
modulation is required.

Specifications

Body Material: Ductile iron
Seal Material: Nitraxle® compound

Maximum Input Pressure: 3,500 psi {24,133 kPa)
Maximum Qutput Pressure: 3,500 psi (24,133 kPa)
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2100 SERIES
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Description

FEATURES

= Spool sleeve design allows for easy serviceability and reduced

maintenance costs

= Spool design provides smooth modulation at all output pressures
= Valve is extemally adjustable to provide precise pressure settings
= Large supply and return ports provide high flow capabilities versus

competitive designs
= Automotive style pedal feedback

= Standard pilot apply (optional on the 2101 series)
= Rugged construction and thorough testing ensure superior performance
andendurance for even themost severe jobapplications

= Pedal angle fully adjustable

= Dampened spoals for stable noise control

Options

Treadle actuator with adjustable pedal angle
Circuit staging to provide non-inear output p
Unequal output press
Adjustable stopi h

Avaitable with or without pedal/actuator, of lever actuator with friction detent eption |2101 series)

Firewall mounted, suspended pedal

Dual pifots for separate it control

Exterrially adjustab
SAE o metric ports

DRAWINGS

n “BL" and "B2" (2107 series) Maximum input Pressu

erential pressure waming switch

s stimne oy

Input / Dutput Perfermance Curve 2101 Valve Series

The Carlisle single circuit (2101) and parallel (2102) circuit, modulating hydraulic control valves are capable of
providing modulating cutput pressures in a range of 600 psi - 3,500 psi (4,137 kPa to 24,133 kPa).

APPLICATION

= Hydraulically actuated, single and

tandem circuit braking and industrial
systemns where high quality, precise
modulation is required.

Specifications

Body Material: High strength aluminum
Seal Material: Nitrowie® compound

3,500 psi (24,133 kPa)

Mayimurm Output Pressure: 600 psi- 3,500 psi (4,137kPa - 24,133 kPg)

2100 SERIES

2101 Valve Schematic 2102 Valve Series 2102 Valve Schematic
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3 2100 SERIES
Ség:LsEgE;m LEYLR CONTROL
FLOOR CUTOUT CONSOLL CUTOUT

100 Series Pedal Control Floor Cutout 2100 Series Lever Control Consale Cutout
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2100 Lever Valve Series 2100 Suspended Pedal Series
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DUAL GIRCUIT ADJUSTERS

Description

The automatic adjusters are used for in-line adjustment of high displacement hydraulic brakes, The adjuster functions

to provide running clearance at each brake application. In drum brake applications the adjuster also compensates for
clearance reduction due to thermal contraction of the brake.

Dual Circuit

Capacity A
| o I o]
5157 63 113
8.9 13 185
164-164 B2 biic)
197-197 83 il

B57-251

1.062-12 UNF-2B
SAE STRAIGHT THREAD
©-AING PORT

-
| 2 .875-14 UNF-28

SAE STRAIGHT THREAD
7R 0-RING PORT

P
Y (BOTH ENDSY 6.88
L_r— é .562-18 UNF-28
SAE STRAIGHT THREAD
lg G-RING PORT
[— {2 20 @.56 THRU
L@ 1.06
DUAL CIRCUIT

43

SINGLE GIRCUIT ADJUSTERS

Description

The automatic adjusters are used for in-line adjustment of high displacement hydraulic brakes, The adjuster functions

to provide running clearance at each brake application. In drum brake applications the adjuster also compensates for
clearance reduction due to thermal contraction of the brake.

Single Circuit

Capacity A
W om I CM
51 i7 kL
o kA 5
16 37 kL
b 51 1
i 124 31

SAE STRAIGHT THREAD
O-RING BOES
(BOTH EHDS5)

SINGLE CIRCUIT




Hydraulic Gontrol Application Questionnaire

SALES REP: DATE:

CUSTOMER INFORMATION
Company Name: Telephone:
Contact: E-Mail:
Address: Fan:
APPLICATION INFORMATION Normally used in conjunction with SAHR park brakes
Vehicle Mode! Part Numiber
Estimated Annual Quantity - Sub Assembly Number:
Brake Valve Series: 1100/ 2100
Input Pressure bar
81 Qutpul Pressure bar:
82 Qutput Pressure bar:
Reverse Modulation : Yes/Ho

BRAKE VALVE OPTION

* Available on 1100 Series Only  * Available on 2100 Series Only

Actuator Type:

Treadie, suspended pedal, “'lever, none

Treadle

/&
f/ﬂ[ Suspended
Z Padal

o
g

Dead Band

2/ 5degree Amaun: of pedal movernent to full prassure appiy

Pedal Travel -

13/18degree  Amountof

Port Orientatio

0/ 180 degree

nitial Pedal Angla:

28/60degree  fpplies to Treadla type only

Pedal Force (N}:

fmouns o peda! force required for full pi

Pilat Operation :

Part Threads:

English, *matric

Prosimity Switch Yes [ No
Integral Partor Prassure Switch Yes/Na
“*Differential Pressurs Switch : Yas /No ore pedal travel at ures and reduced fravelat high pressure
Pressure Setting bar:
Staging Yes/No Prowides moce pedal travel at low pressures and reduced travel at high pressude
Staging Paint bar:
**Blas: Yes/No
Bias Lead Circuit: a1/e2 Bl wil b

Lead Pressure bar:

-~
COMMENTS

e

. FAX(008651268050029 Email:CBF AP Marketing@carlislecbfcom

([CARLISLE|

EPLAKE & FRICTICN



Hyaraulic Gontrol Application Questionnaire

SALES REP: DATE:

CUSTOMER INFORMATION
Campany Name; Telephang:
Contact: £-Mail:
Heldress: Fa:
APPLICATION INFORMATION Normally used in conjunction with SAHR park brakes
Vehicle Madel : Part Number :

Estimated Annual Quantity :

Sub Assembly Number :

Brake Valve Series: 110042100
nput Pressute bar:
Bl Output Pressure bar ;
BI Output Pressuse bar:
Reverse Madulation: Yes/No
BRAKE VALVE OPTION * Available on 1100 Series Only  * Available on 2100 Series Only
Actuator Type: Treadle, suspendzd padal, “lever, nane
. Treadle /fﬁ g:;:?nded e Lever
RS - Af i
Dead Band ! 2/ 5degree it of pedal movemer prassare apply
Fadal Travel : 13/1Bdegree  Amount of pedal mavement (o full pressure apply

Port Orientatio !

{1/ 180 degree

Initial Pedal Angle

28/60depree  Appiiesto Tread

Pedal Force (N}

Amount of pedal farge reguired for full pressure agply

Filot Operation :

e il

Part Threads: English, *metric  * Metricos
Proximity Switch : Yes /Mo
Iritegra! Post for Pressure Switch : Yes/No
“*Differential Pressure Switch : Yes/ No Prowictes more pedal travel at iow pressures and reduced travel at high pressure for quick apply
Preseure Setfing bar :
Staging: es /o Priwides more pecal travel at low pressures and reduced travel at high pressure for quick apply
Staging Paint bar :
*"Bias: Yes [ Mo
Bias Lead Circuit: 81/B2 scult before the ctner

Lead Prassure bar

-
COMMENTS

FAX: 008661268060029 Emalk CBF AP Markoting@carlilecbfoom = |

([CARLISLE|

EIRAIE & PEICTTICN



WETFRICTION

The Wet Friction Advantage
» Longer Life * Non sparking

= Immunity to dirt = Smooth operation

Wet

* Temperature capacity of 235°C due to oil
degradation{Short term: 540°C)

- Static pressure: 6,9 Mpa gross facing area

» Energy capecity dependent upon heat sink and ol flow

= Low coefficient of friction~0.1

PAPER - Average Wear Comparison

0.15

Cumulative Wear -mm

High energy and power

ar
= Less noise

capability

I T S DAY FAGTONSYSTEN

Dry

» Temperature capacity of melting point of material
= Static pressure: 27.6 Mpa gross facing area

= Energy capacity dependent upon heat sink only
= High coefficient of friction~0.4

GARLISLEN-670 PAGER VS LOCAL CHIANESE PAGER

Under the same operating
conditions, and after 5000

0 1000 2000 3000

Engagements

Coefficent Of Friction

0 b 40 0 a0 100

Energy Jjem?

B engagements, the competi-
§ tior's product has worn 3
g times more than Carlisle
5 N-670
5y
5=
4000 5000

CARLISLE §-156 Bronze VS LOCAL CHIANESE Bronze

BRONZE - Dynamic Coefficient of Friction Comparison

LOCAL CHIANESE Bronze

Under the same operating
conditions, Carlisle S-156
bronze will maintain a 60%
higher dynamic coefficient
of friction. The local
competitor's bronze will
experience long slip times,
high wear and distortion.
The Carlisle Bronze 5-156is
able to maintain a higher
friction coefficient.

120 140 150

92



WHY REPLAGE YOUR EXISTING

FRICTION WITH GARLISLE PAPER FRICTION?

CARLISLE PAPER FRICTION MATERIALS OFFER MANY ADVANTAGES COMPARED TO BRONZE

= Lower cost
= Lower weight

= A Higher coefficient of friction
| = Higher energy absorption

L &

23

When moving from a bronze to a
paper solution, the increase in
coefficient of friction will either
improve the torque output OR will
allow the axle [ transmission
designer to reduce the apply
force, the diameter of the friction
disc, or the quantity of the
friction discs. This resultsina
smaller more cost effective
friction system. tof bron

Carlisie Friction - Energy Capacity

Energy Capacity J/em?
o
8
z

200 {
m_ | - i
lon |
ia | I A R BN
. |

S40 5154 5156 H.266  N3G0 N-401  NGTO TC-120
Bronze Bronze Brenze Paper Paper Brenze Carbon :Carbon
Faper  Paper

= Better shifting and braking characteristics
= Carlisle offers many paper grades for various applications

Bronze

Standard Smalle: Fewer Greater

Bronze

Coefficient of Fricition

Carlisle's paper friction material has been the material of choice
of all the leading global mining, construction and tractor manufac
tures in the USA, Europe, Japan and Korea for many years. These
applications range from transmissions and brakes to PTO's and

differentials and everything in between.

000

diamater discs torgue output

Carliste Friction - Fricition Level

540 5154 5156 N.266 W-360 W01 NedSZ N-ETO TC.121
Bronze Bronze Bronze Paper Paper Paper Paper Carbon Carbon
Paper  Paper

Carlisle offers a full range of steel reaction
plates. It is strangly recommended that to
assurae the optimum performance for each

application a Carlisle friction couple of friction

and steel be used together

CARLISLE SOLUTIONS & REGOMMENDATIONS

Carlisle is renowned for providing innovative friction solutions for Original Equipment Manufacturers (OEM’s) around
the globe. Our superior friction technology, advanced application engineering and progressive manufacturing
techniques provide substantial benefits to our manufacturing partners.

Sample Development Process

Solutions To Control Peak
Temperature At The Interface
Appropriate clutch pack cooling needed:

= Suitable friction material
= Good thermal heat sink

= Proper oil feed system
« il flow and distribution
= Appropriate groove pattern

Operating Condition Low Medium | High

Apply Load - MPa 1 4

| Enargy - Jjom* | 50 | 100 | >160 \

Oil flow - Yminfcrm ooz 0009 =0018

OILFACTORS

OIL FACTORS

The type of oil used can have a significant impact on friction
material performance. Oil flow can be critical to friction
material life. Carlisle is capable of designing with different
friction materials to meet specific applications of oil.

W Static I Oynamic

The modified J-20C oil
reduces the static
friction level by 285,

Coefficient of Fricition

T0-4 Chl J-20C0i

Grooving is important in facilitating cooling of the friction surface between engagement cycles. Keeping the friction surface
properly cooled leads to stability in the coefficient of friction and avoids clutch pack distortion. Cooling is necessary for

efficient energy dissipation, and to maintain a uniform heat distribution on the steel reaction plate. The type of groove
pattern can also influence parasitic drag. Carlisle engineers can help select the correct groove pattern for your application.

a0

iR i \

s
i

2 PASS MULTIPLE PARALLEL
"2 PMP"

3 PASS MULTIPLE PARALLEL

SUNBURST RADIAL
"SB/R"

2l



N-266 PAPER

Available in arange of thicknesses and oil groove patterns.

This is an oil cooled friction material with a moderately high energy capacity; moderately high dynamic coefficient of
friction; a positive lockup and has a resistance to rougher opposing surfaces. This material is well suited for powershift
transmission and wet brake applications. It has a tolerance to operate under very high unit loading.

SPEED TEST TO-4 OIL

¢ 25
0.20 ﬂ_\__‘ I
B
fon @m
s
€
5 0.10 |
;
0.05
0.00
10 0

General Data
Energy Capacity

Power Capacity
Max. Continuous Load

29

30

a0
Speed- misec

DURABILITY TEST TO-4 OIL

0.20 T
0.15 \\M
£
k- /’X
[
5 o G
€
-
~ oo
[ L | . .
0 o L) o 5000 10000 15000 20000 25000 30000
Engagement No,
d.of

Mat, Overload 83Mpa
Dynamic My 0.10
tic Mu 0.150-0.190

0. 14 0 il depend

g

N-269 PAPER

SPEED TEST TO-4 QIL

£ |
B s _ﬂ—\_\
i
£ [0)=uric ]
E
% 410
s 005
+.00
10 0 0 40 50
Speed - mjsec
General Data
Energy Capacity 170 dfem?

Poswer Capacity

Max. Continuous Load 55Mpa

Mat, Overload

Caefficient of Fricition

Available in a range of thicknesses and oil groove patterns.

This is an oil cooled friction material with a moderately high energy capacity and dynamic coefficient of friction. This
material possesses a very high static friction level aimed at applications such as limited slip differentials and load type
clutches. It also sees use as a wet parking brake due to the high static friction level.

DURABILITY TEST TO-4 30 WGT OIL

010 " |
0.05
a.00 L i P | i i | - i i
5000 10000 15000 20000 25000 30000
Engagement Mo,
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N-401PAPER

Available in arange of thicknesses and oil groove patterns.

This is an oil cooled friction material with high energy capacity and coefficient of friction used primarily in powershift
and counter shaft transmission designed for a positive lockup. This material has shown the ability to survive
extreme conditions that has destroyed most resilient organic materials,

=
=

Coefficient of Fricition
= =
= b
Coefficient of Fricition
= =
B =

o
&

0.00

General Data
Energy Capacity

Power Capacity

Max. Continuous Load

al

SPEED TEST TO-4 OIL DURABILITY TEST TO-4 OIL

15000 20000 25000 30000
Engagement Na,

30 R 50 0 o o 5000 10000
Speed-misec

N-670 CARBON PAPER

Coefficient of Fricition

This oil cooled friction material is a carbon rich paper type material with the ability to withstand high unit loading of up

Available in a range of thicknesses and oil groove patterns.

to 5.6Mpa in dynamic applications. This material displays high heat capability and conforms uniformly onto the

opposing plate. Smooth engagement characteristics are an added benefit.

SPEED TEST TO-4 QIL

025 ¢
920 + T
[ static ]
15 e———
[0;=amic |
0.0 +
005
.00
10 20 30 40 50

Speed -mjsec

General Data

Energy Capacity
Capacity

0.20

0.15
E
B
i
=
£ o
-
~ o0
&0 i) L4
Max, Cverload a9Mpa
g, Dynamic My

g

DURABILITY TEST TO-4 30 WGT OIL

5000 10000 15000 20000 25000

Engagement No,

30000
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5-156 BRONLZE $-194 BRONLZE

Available in arange of thicknesses and oil groove patterns.

Available in a range of thicknesses and oil groove patterns.

This material was developed as a premium transmission friction material where high coefficient of friction and high
energy was a requirement, The material has excellent erosion resistance against oil cavitation with good load and wear
resistance. Production applications include planetary, powershift and automatic transmissions and accessory
clutches on earthmoving, ordnance and industrial equipment.

This material was developed as a premium steer clutch /steer brake friction material where high coefficient of friction
and long slipping times was a requirement. The material has excellent wear resistance at moderate energy conditions
under long slip conditions which are encountered in many track type tractor applications. Production applications
include steer clutch and steer brake modules end accessory clutches on earthmaving, ordnance and industrial
equipment.

FRICTION VS SPEED SUZHOU BASELINE $156 DURABILITY TO-4 30WT. OIL FRICTION VS SPEED SUZHOU BASELINE 5154 DURABILITY TO-4 30WT. OIL
0,25 o1 018 0.1
003 | 0.16 + 0.09
.20 - - : | o.08 | o~ 008 |
£ g oo | gl \r‘\’\-\/ § oo
£ o I 1 E 0.06 S 12y | | | 8 e |
t £ 010 = }
B e — B nos = B 005
£ E ool £ £
-8 oo = -5 004 | § o8 —_— £ 004 |
g ' oo | B o E 0.04
S TS s 3
0.05 0.02 | 04 | 1 1 1 002 | 1
i 0.02| | ] I 001 |
.00 L . ¢ i 0.0 | L l . . L . .
i i b - g . 1 ] 5000 10600 15000 20000 25000 30000 0 15 0 5 0 35 0 5000 10000 15000 20000 5000 30000
Speed-mjsec Engagement No, Speed (mjs] Engagement Na.
General Data Recammended apposing surface: Steel up 1o 120 micrainc General Data Recommended oppe ice: Steel ua 1o 1
Energy Capacity Forasity 1% Energy Capacity 120 fem? Porosity 10%
Power Capacity Median Pore Size 1.5 micran by volume Power Capacity T3 Wfem! Median Por 5micron b
Max. Effecti ng Speed Thermal Cond. 20W/m-x@100°c Max, Effect ubbing Speed Nmis Thermal Cond. A00W/m-E@L00°c
Max, Continuous Load 5500 kPa Specific Heat Max. Conti s Load 5400 kPa Specific Heat
Max. Overload 400 kPa Modulus of Elasticity Max. Querload 400 kPa Modulus of
Avg, Dynamic Coaff, (:080- 0,060 ol dependent Poisson’s Ratig A, Dymamic C 50,060 oil depandent
#yg Lock up Coeff (1150~ 0.130 oll dependent Avg Lock up Coeff 01700130 ofl depandent
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WET FRICTION PAPER APPLICATION TABLE

STATIC*

MAX STATIC | MAXDYNAMIC | DYNAMIC*
LOAD.MPA

ENERGY

FRIGTION

GOMMENTS

COEFFICIENT CGOEFFICIENT APPLICATIONS

LOAD.MPA
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CARLISLE

ELACE & FIEITTION

Wet Friction Application Questionnaire

SALES REP: DATE:

CUSTOMER INFORMATION

pany Name

IFinching then:

EXPLANATION OF TERMS

A powetshni(transm\sslm will hawe several different chatch packs. Usually they will be different in number of friction disks and often different in diameter,
h pack a different In addition since each pack is designed 10 handle different gears or speeds the operating conditions will

it
d\ﬁeramngthepachs

A range clutch Is a clutch pack that actuats lckly and enly absorbs the energy of the i intemals, A load/di chateh absorbs h more energy in that it may absort the kinetic
energy of the whole maching as It reverses direction,

The Number af friction disks are needed to caiculate the torque capacity of the clutch,
The Number of cppesing plates are alse needed to calculate the torge capacity

Friction Dutside and Inside Diameters o calculate the area, the surface pressure, and the mean torque radius
T'he friction o ind material data Jiste gthiof the drive teeth and toa lesser degree the heat sink avallable.
Clpposmgplate thickness and Materlnl agaln ane needed to caloulate the strength of the drive teeth and much mare importantly the short tem heat sink,
T Pl vinorginal --\twsammjmmmefricnon mateﬁa\tobe\r;ed However, inthe '\ﬂment We must matck finish with an

i . Most common units would be micro mets Surface finish dane ways and a Full paper on this subject should be
studied, Most | for friction materials is that the average line mean very little in regard 10 waar, Dulmgﬂ sharp deviat the ine ane very to paper friction
materials.
Coolingoll type Is extremely important because it has an extremely powerful effect on the coefficient olfrimon Itcan char@c all aspects of the coefficent.
Coolingoll flow is the main memodcfremwnghmfmn U’lepa& Nmaugh it does not. f heal ry shoet slip time of 3 range clutch, over the long slip times of a
clutch in the inching mode or 2 5 ta lip wlllooolthewha\epackbackmwmpmmawre

T hegmov\ngcuﬂﬁgurauon ofmefnct\ondds[muldpk parallel, spwral-mdln\ sunburst, etc) s often smcﬂtdbytheong\nal equipment manufacturer, Sometimes, however, the GEM will ask for
thatwill property cool the stack and will be econanical

ilable hyd that &
memalcanbeaopbeewtheclutm pack.

Piston area is needed in the calculation of the force that can be generated by piston 1o close the pack.

lheba(ksdenflhep\slun that will appky theclutch. This will with the pistion area detemine the maximum

Bistan retum spring farce s the foce of th lly used to retum the pi the unapplied position and permit sufficient clearance between the friction disks and the opposing plates to
minimize drag,

This 15 usually a smatlvalue and relatvely hard toobtain. As such isaften cmitted from Itis listed here for

Maximum required dynamic torque |s the masmwn torque required dunng the slipping condition, brought te zero speed difference.

Slip time is the rwem ber of seconds when the clutch peessure is applied and the input and output shafis are not at . This time Is like the ona full zero speed
engagemnt at the end of a shift.

Inching is @ manuever M\m aforklift opemrhas the ahility to intentionally slip a clutch to permit the precise psoitioning of & load, In this case the slipping will be several seconds long and the speed
difference between the | a7t wi
Attheend of the shnpmg ptnod theclumhsoﬁenmmlly dsmgagfd

The basic i the inching sh .ol low, ime of sip, and inputto eutput rpmj st a

except that the rpm and threughout the slip.

COMMENTS
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WetFriction Application Questionnaire

EACE & PENICTTION

SALES REP: DATE:

CUSTOMER INFORMATION

Green color indicates required information

Other Comments & Data

" COMMENTS

CARLISLE

FAX:008651268060029 Email: CBF AP Marketing@carlislecbf.com

New Product

High Static Coetficient Paper

seatic Breakarway Gevelpmest
79441 Frocedure

Description-Hign Static Coefficient Paper [¥-1292) ; el Croimpecinhe 4
» Hydraulic Motor Lockup Brakes A

CBF's Value Proposition
» 15% higher static coefficient than N-269
= Not for use in dynamic situations

High Static Breakaway Update

Material development has been completed on a high static breakaway material.

Static breakaway improvement has been observed compared to current Carlisle N269-4 material.

Material development has exhibited similar breakaway static levels to the competitive material being used.
Additional testing planned is evaluating different separator plate influences on the static breakaway.

XG Brake Boit-On Wet Brake

Description Description
» Hydraulic Applied Service Brake » Bolt-on wet brake and brake actuation system for
mid-sized rigid dump trucks
Targeted Applications
« Wheel Loaders Targeted Applications
» To develop a better performance service = Mid-size rigid dump trucks (100T, 160T, 190T)
brake with same mounting system
CBF's Value Proposition
GBF's Value Proposition = Off-highway brake development experience
= Select to use A4's components including = Wet friction product line
high temp seal kits, better performance = Brake valve product line
linings and pistons = Opportunity to provide full brake system solution
= Optimized design for torque plate
= Target on 1500 hours without leakage




New Product

Electro-Hydraulic Brake Actuation System

g

Ball on Ramp Actuators

Description
» Ball on Ramp Actuators for Agricultural Tractor

Targeted Applications
» Brake actuation for agriculture tractors from 35 to 90
HPrange

CBF's Value Proposition

= CBF brand image

= Complete brake solution including hydraulic actuation
= Customized solution to customer requirement

= Wide product range

Description

= Hardware and software development for an electro-hydraulic
brake actuation system for Lisbherr's entire range of mining
trucks. The system will be configured to support future require-
ments for ABS, traction control, and autonomous operation

Targeted Applications
= Mining Trucks

GBF's Value Proposition
= Take advantage of CBF existing technologies in:
-Pedal and relay valves
-Caliper Brakes
-Wet Brakes
» Opportunity to provide full brake system solution with addition
of electro-hydraulic actuation system

Quick Fill Master Cylinder

Description
« Quick Fill Master Cylinder with Integral Pedal Mount and
Fluid Reservair

Targeted Applications
= Backhoe Loaders

CBF's Value Proposition

= CBF brand image

= Complete pedal box assembly including patented
booster
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