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The time has com#or me to upgrade the clutch in my truck. This is my attempt to document the entire
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section is to help describe what a clutch is, how it works, and sonteedlifferent options for an
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page7 and start from thereThis article is based on installing a South Bend SDBGR5@ual disk clutch
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any guarantees, so use at your own rigk.always, | highly recommend familiarizing yourself with the

entire procedure before you start, ensure you have all the pamis toolsyou need, and to always wear

your personal protective equipment.

Clutch 101

Ah, the clutch. That mysterious component that is so vital to the operation of a manual transmission.
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power from the rest of the drive train so you can stapsbift gears. Generally they are extremely robust

and will last for a long time, but like everything else, they do have a failure foimt wear item, just

like brakes, and your driving habits will directly contribute to failure. Things such ag théirclutch

(driving with your foot on the pedal all the time and/or depressing the clutch slightly to slow the truck),
excessive slipping during takeoff, towing/hauling very heavy loads, increasing the power, or a

combination of these items dramaticalligcrease the life span of the clutch.

My clutch met an early demise because of added power. Theedlsign ofa failing clutch islipping

without the pedal being depressett will generally start during higload situations, such as high

gears/speedar while towing something heavyfirst noticed the clutch slippingghen | had my power

box cranked up traveling in high gear. When | would accelerate on the interstate my engine RPMs would
increase but my speed would not until | let out of the throttled let the clutch recatch. This exact

same scenario also happened when my power box was off and | was towing the trailer around. Once the
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replacement, ad preferably an upgrade, will soon result.
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clutch, an upgraded stock clutch, or a hjggrformance aftermarket clutch? Do you want an organic

clutch,a ceramic clutch, a clutch with Kevlar in it, or a combination of materials? Do you want a single

disk, a dual disk, a triple distr something elseWhat plate load would you lik&500, 300Q 3500,



4000 etc.?Are you replacing the flywheel@o you needo upgrade anything else with the clutch, such

as the hydraulic assembly or the clutch fo#l a new clutch have arglearancassueswith the engine

or inside the bell housingPhese are key questions that you need to answer before you decide on a
replacement clutch. If you need help, which almost everybody does, give the guys at South Bend Clutch
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simple. You have &fvheel(3)and a pressure platél) that are directly connected to the engine.

Sandwiched between those two items, you have a clutch @ghat is directly connected to the

transmission input shaft. The pressure plate pushes against the flywheel aedzs the clutch disk in

the middle, which creates a solid connection between the engine and transmission. When you press on

the clutch pedal, the pressure plate and flywheel fmeedapart, releasing the clutch disk, and causing

the connection betweelthe engine and transmission to be broken.




The flywheel is usually a solid piece that is bolted to the crankshaft. ibe partis machined to create

a smooth area for the clutch disk to contactlihe outer part has provisions to allow the presspiate
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when you start your vehicle. The OEM flywheel installed behind the 6.7L Cummins in Dodge trucks is a
daRaMIfaaé Y2RSE & aniinner sectiah2hetlbiNd té tBeRerargk, Tand an outer section.

These two sections are held together with internal springs and allow flex between the crank and the rest

of the clutch assembly. Dodge utilized this design to dampen the harmonic vibrét@nsaturally

occur in a diesel engine. These vibrations would normally travel through the clutch assembly and into
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trucks, so this was designed to eliraia the noise. On paperlioks good but in real life i® a horrible

design that is very prone to failurBord tried a similar experiment in 2003, but quickly realized how

horrible it was and canceled the dual mass flywheel; Dodge has yet to figure I you replace the

dual mass flywheel with a solid flywheel, you will dramatically increase reliability but you will develop a
transmission growl at low RPM. The growl is noticeable below 1500 RPMs on my truck, but manageable.

The clutch disk residebetween the flywheel and pressure plate. It is splined in the center and slides
over the transmission input shaft. When the clutch disk turngrités the input shaft to turn with it.

The clutch disk is a metal disk that has wear pads riveted touksde, similar to a set of brake pads.
These pads come in contact with both the flywheel and the pressure plate to create the friction required
to turn the transmission. These pads are commonly made up of two types of materials; organic and
ceramic butcan be constructed from a variety of materialsa combination of material$Organic pads

are installed in OEM applications. They are softer, quieter, have a smoother engagement, and usually
can accept more mistreatment before failure. The other typedsramic materiallt will engage

quicker, engage more aggressively, and wild longer than organic. It will algpeate more heat when
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acts as an intermediate flywheel between the clutch disks. The floater plate sits into notches built into

the flywheel so they rotate as a single umialdisk clutch assemblies are notorious for making a lot of

rattling and clanking noise when at idle and whenever the pedal is depressed. The noise is a direct result

of the floater plate vibrating when there is no load on it. The newer sty disk clutb utilizes several

methods for keeping the floater plate quiet, such as imetallic bushings on the ears of the plate, but

they still makesomenoise.

The pressure plate is a spring loaded device. It defaults to applying pressure to the clutch disk. The
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Ibs of pressure to the clutch diskhe center of the backside of the pressure plate is equipped with
GFAYIASNEE 2N af SIS NBodhe fingeks Stypulls helpressudeNitbte Badk avaydrdmA SR
the flywheel, releasing the clutch. Typically, fingers are utilized on automotive clutches where the clutch

is designed to be cycled many times. Levers are utilized on clutches with a very héawygoland are

not designed to cycle as frequently. On a daily driver, you generally want fingers.



Behind the pressure plate you will find a thrawt bearing(1) and sometimes a clutch foR). Dodge

utilizesa clutch fork. The throwout bearing isvhat comes in contact with the fingers of the clutch

when you try to disengage it. The clutch is turning at engine RPM, the transmission housing is not, so a
bearing is used. You should always replace this bearing whenever the transmission is outudithe tr
regardless of its condition. It gets a lot of wear and is easy and cheap to change when the transmission is
out, rather than having to remove the transmission again later to replace it. The thubWwearing rests

on the clutch fork. It is a lever thaits on a pivot ball on one side of the bell housing, crosses behind the
clutch assembly, and sticks out of the other side. It is used as a mechanical advantage to the hydraulic
assembly to press the throw out bearing into the pressure plate. Smhikshave a setup that places

the hydraulic slave cylinder directly behind the throwt bearing and do not utilize a clutch fork.




The last major component is the hydraulic assembly utilized to operate the clutch. The clutch pedal in
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When you push the clutch pedal it pushes on the master cylinder, converting your manual push force to
hydraulic pressure. This hydraulic pressure travels dowreadithe side of the transmissidn a
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pressure back into a mechanical force and pushes on the clutch fork assembly. If the truck utilizes an

internal slare cylinder, the slave cylinder will be located inside the bell housing and will push directly on

the throw-out bearing.Older vehicles and some smaller vehicles utilize a mechanical linkage between

the clutch pedal and the clutch fork instead of the hydr@assembly.

There are manyvays to upgrade a clutciReplae the duatmass flywheel with a solid flywheelpgiade

the clutch pad materia upgrade the pressure plate, upgrade hydraulics, special trade secrets, or a

combination of everythingYou could keep a lighter pressure plate and upgrade the clutch material. Or,

keep the organic clutch material and get a stronger pressure plate with upgraded hydraulics to keep

stocklike pedal pressure. You could upgrade everything for more holding power ¥ G KI 4 Qa y 24 ¢
you can add a second clutch disk, or a third. You could also add a second disk and keep a light flywheel.

The possibilities are endless.

Choosing a replacement clutch is a very technical situation. You need one that will holgowtveant,

gAGK2dzi NHZAYAY3 GKS RNAGAYy3 SELISNASYyOS 27F @&2dzNJ (N
who will help you out and take care of you if something were to hapjgen.need to contact a company

who has worked with clutches for a longe, who knows clutches and how they work, and who will

help you find the perfect clutch for your setuphese are the reasonsdntaced Peter from South Bend

Clutch. (www.SouthBendClutch.coyThese guys knowlutches inside and out. They design and build

their own performance clutch upgrade ki@ndwill help you find the perfect clutch for your setup. |

have used clutches from South Bend Clutckeveral vehicles and have had nothing but great success.
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http://www.southbendclutch.com/

After speaking with South Bend Clutch about my truck and what | intended to do with my truck, they
suggested | go with the SDD326K with the hydraulics upgrade. This clutch is a-disi clutch with a
solid flywheel. It has two clutch disks with ceramic padsaB850 Ib plate load. It includes a modified
clutchfork assembly and when coupled with tbptional hydraulic upgrad€highly recommended}he
pedal pressure is only sliijpmore (25-30%)than a stock clutchit is rated for 556750 HP and designed
to be in a truck utilized as a daily driver/work truck.
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with it. There are d&ew minor downsides to installing a performance clutch that you should be aware of,
but none that should steer you away from the upgrade.

First off, EVERY dual disk clutch on the market will rattle at idle and when you hold the clutch pedal

down. ThisiRdzS (2 (GKS OSYGSNI aFt2FGSNE LXIFTGS 0S0G6SSy (K
will vibrate and create a chatter noise. The chatter used to be really bad with old dual disk clutches, but

due to technological advancements the noise has beerrefywdampened. In the cab | can just barely

hear it unless the radio is on at all, at which time it disappears completely.
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flywheel all the harmonic vibrations of the engine are transferred into the transmission. The growl will

go away with higher engine speed. Geat3 dnd 6 will quiet down after about 1200 RPMa@&e4 and 5
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Third, the weight of thelutch pedal is slightly heavigrK I y a G201 ® L{iQff FSSt NBI f
adapted after about a week of driving

Forth, theceramic buttons on the clutch will make it grabby. This is especially noticeable while trying to

back up a trailer. Slipping the clutch causes the truck to buck some, which makes it harder to gently
maneuver the trailer. In my opinion, this the only big downside to a performance clutch upgrade, but
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REMOVAL

After speaking with South Bend Clutch and deciding what clutch leakeédot in contact witklames at

Rollin Smoke Dieséitfp://www.rollinsmokediesel.com and ordered mysDD325@5K with the

hydraulics upgradeSouth Bend Clutch encourages people to buy their clutches through their dealer

network. This allows them to spend less time taking orders and more time designing/building clutches.

After about a week my clutch and hydraulic upgrade kit arrived at my house. | heard the UPS guy make a
horrible grunting noise when hiead to pick up the 119 Ib baut of his truck. On my next day off, |

headed to the shop to install the clutch. | highly suggest you utilize a lift and a transmission jack to
NBEY2@3S GKS (NlXyad LiGQa NI K Siéoh your NEBKSn ybuy divedad dn@ NB Y 2
pick it up.

1. Position the truck on a lift and lay all your parts out. If you forget and leave the clutch in the bed of
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contact the place you bought the clutch from or South Bend Clutch directly to get what you need.
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2. Start by removing the 4X%hiftt S@SNJ 6220 62NJ 6KS o6fl O] LI IFAGAO LI
rubber cup holdeinsert, and the shifter boot from center console assemblyerythingjust pogs out

without any hardware. Once that is out of the way remove the three screws haldinglastic center

console piece down, pick it up and set it out of the wHyenremove the two screws holding the
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set it out of the way.




3. Remove the 6 screws holding the inner shifter boot to the transmission hump. There are two screws
on the back and two on either side, nothing in the front. These are under the carpet and are a little
tricky to get out. Once the screws are out, slide teater boot assembly up through the hole in the

carpet and invert it over the shifter. Remove the two nuts holding the shift lever to the shift tower and
set the entire shifter, boots still attached, out of the way. Remove the 4 bolts holding the shét to

the top of the transmission and pull it up out of the trans. These bolts are external torx bolts (where the
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tight, you might need a speciabaket. Stuff some rags in the hole to keep any debris from falling into
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4. Raise the lift and get under the tru@&tart by marking the rear driveshaft where it connects to the

differential yolk. (scratched it with a screwdriver) This is so you can install the driveshaft exactly as it

was removed. In theory this is not needed, Buti Q& | 322 R LIN}liKeiddOBanyivay. 3 S0 Ay
Remove the 4 bolts from the rear yolk and pull the drivést#, then slide it out of the rear of the

transmission. Be careful not to drop it or damage the shiny end that goes in the transmission, this will
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5. Repeat this process for the front driveshaft where it connects to the transfer case. Remove the two
bottom bolts and then you must remove the weight from one front tigejacking it upso you can

rotate the driveshaft over to get to the two bolts thatS NBE 2y GKS (2L L RARYy Qi T
removing the driveshaft from the truck, so | left the front connected and utilized a ratchet strap to hold
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dismnnected, | suggest placing the truck in to 4X4 to lock the transfer case. This will make your job of re
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6. If youK | @ Sl¢fe@edthe DPFyet, remove the tw rubber hoses on the passenger side of the
transmission that g¢o the exhaust pressure sensor.

7. The wiring harness for the transmission reverse kglitch DPF pressure sensor, transfer case, and

all of the exhaust system must be pulledofto 1 KS gl &d LG adlFNIia 2y GKS RNJ
transmission and runs back towards the transfer case. It then drops down under the transfer case,

crosses the truck on the cross member, attaches to the passenger side framenalback forward for

the exhaust sensors, then loops around and follows the frame rail Backove every plastic clip and
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frame rail. This will allow you enough slack todat over the top of the transfer case and slide the

transmission out from under it. There is no need to remove it from the passenger side frame rail.
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way. The front driveshaft makes a nice shelf for this.
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9. Support the transmission with a good transmission jack and securely strap it down. It will try to rotate
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back.
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10. Remove the three nuts in the center of the cross member that hold the transmission mount. Raise

the jack to remove the weight off of the cross member. Now remove the 4 bolts (two on either side)

that hold the cross member in place and remove it frora thuck.l heard rumor that if you lift up the

front of the engine it will help the transmission come out and go back in easier. | decided to attach a

ratchet strap between the frame rails to pull up on tient part of the cilpa® L QY y 2 (pedd dzNB A F
or not, but | did it anyway.

11. Remove the two bolts on the passenger side bottom corner of the bell housingttaeh the

exhaust mount to the transmissioiYou can apply some force to this and rotateoitinter clockwiseso

you can slidét off of the hanger rod on the downpipe. Then remove the othiabell housing boltsThe
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NOTEThere is not enough clearance between the exhaust hanger on the downpipe and the

transmission bell housing for you to slide the transmission back. You will need somebody to pry

betweenthe transmission and the hanger while you wiggle tlengmission back to get enough
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12.Ensure that you have looped the wiring harness over the top of the transmission. lidesthe

transmission back a little at a time while loweriig® 21 01 ® { (SLJ AG R2gy atz24f e
it out without much hassle. There is enough clearance with the complete DPF system intact for it to

come out. Lower it down to a safe level (the lower it is, the more stable it is) and wheel it bealdso

the back axle.

13. Now that the transmission is down you can finally see the OEM clutch. Start by removing all the bolts
that hold the pressure plate to the flywheel so you can remove it and the OEM disk. Be careful when
removing the bolts, the pressure plate is heavy &éime clutch disk will fall out on your toes when

pressure is removed. Be ready for it to come out so you can catch it or move your feet out of the way so
it can bounce off the ground and hit you in the shifilsat felt nice Just for fun, reach up and drahe

OEM dual mass flywheel and turn it back and forth. Feel alpldnthat has already happenedlie to

normal wearHow can this be a good design?




14. Locate the cover for the engine barring tool on the front of the passenger side of the bell housing

adapter. Loosen the two screws and rotate the cover out of the way, no need to remove it. Utilize a

socket through the top inboard hole to access thdtdto remove the dual mass flywhedlhere are 8

bolts that hold the back half of the dual mass flywheel to the front half. You must remove one, rotate
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flywheel by hand, but wear some leather gloves or it will cut your hand apart. Once the last bolt is
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flywheel while somebody else removes the boltac®the heavy part is off, remove the front half by

taking out the 8 bolts that hold it to the crank. On some applications, there is a small stamped steel

plate attached to the crank, this plate must be removed and is not to be reinstalled with the nelwv Sou

Bend Clutch assembly. My truck did not have this plate installed.

15. Remove the clutch fork assembly and the throw out bedrimg the transmissiofell housinglt is
sitting on a pivot ball on the passger sideandwill pop out withvery little pressure.
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Now that the clutch is removed, there are a f&iERYmportant things to do before you start installing
the new clutch The entire area must be thoroughly inspected for any defects prior to install. If you fail

to detect amajordefect in your engine/transmission assembly during this SBRPTASTROPHIC FAILURE
WILL RESULT

At a very minimum you must perform the followiagtions
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Inspect the transmission adapter on the engine for aigys of cracking, distortion, or any other
visual defects.
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new flywheel.

Inspect the rear section of the crank shaft for any signs of crackimigud damage
Inspect the transmission bell housing for any signs of crackingealdamage.

Inspect the clutch fork pivot ball for damage, excessive wear, and ensure the nylon cap is on it.

Inspect your transmission input shaft for any distortion, distion, twisting, and excessive play. It
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major problem.

Inspect any other areas that you can see. Look for any visual defects of any kind. Repeg/repla
whatever you can now before you put the transmission back in the truck.

Clean out any excessive buildup in the transmission bell housing.
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INSTALLATION

Before you start installing anything, be sure you haveeantgd everything mentioned in the page
above. If this has not been accomplished, go back and do it now.

1. Start by removing the pivot ball inside the bell housing on the passenger side. There is a washer
behind it, you must remove this washer andinstall the pivot ballThis is for clearance reasons for the
new clutch fork Cover the pivot ball with a light coat of grease.
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2. Install the new throw out bearing onto the clutch fork included with thelkis held on with some

metal clips that slide through two holes in the clutch foFke new clutch fork has been maodified to give

the appropriate clearance for the dual disk clutch. My OEM clutch fork had a small metal clip on the

pivot ball sidethat diJLISR 2y ® ¢KS AyadNHzOGA2ya FNBY {./ RARYQI
NEAyadltt SR AG 2y GKS ySg OfdzioOK FT2N)l @ ¢KS Of dzi OK
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one that goes on the pivot ball. In the picture below, the left hand side goes on th&ba.light coat

of grease inside either end of the clutch fork where the pivot ball and slave cylinder contaettitrow

out bearing slide surface (where it sits on the input shaitdlon the input shafsplines Slide the clutch

fork and throw out bearing over the transmission input shaft and push it onto the pivot ball.
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3. The new clutch assembly comes completedsembled in the box. Disassemble it rmmwoosening

the pressure platdolts in a star pattern. The instructions say 1/4 turn at a time, but | did a full turn each
timewith noilleffectst @ &aLISOALFE FGGSydAz2y G 2hekltd TNSgRintLI Ay i
covers part of the flywheel, floater plate, and the pressure plate. It is imperative that yaligrethese

red marks when you install the new clutch. Clean all the surfaces that come in contact with the clutch

disks witha residue fee solvent, such as brake cleaner, to remove all grease and dirt from the surface.
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your fingers. Inspect the pilot bearing to ensure the snap ring lieiis to hold it in is securely in place

and then put a light coat of grease in the pilot bearifigke both clutch disks and ensure they slide

freely onto the input shaft of the transmission. This will ensure everything fits properly and will save you
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4. Clean the crank shaft and the bolt holes with the same solvent used to clean the clutch. Lift the new
flywheel up(very heavy) angut it on the crak shaft Have somebody elseoat the bolts with red

loctite andinstall them. Once you have all the bolts in, tighten down in a star pattern t4Q0 ft Ibs. |
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them down with a ratchet, then torqued to 50 ft Ibs, then went to 95 ft Ibs. The engine will turn over as

you try to torque the flywheel. | had my helper hold the flywheel by inserting a pry bar into one of the

ring gear teeth and prying agairmdmething solid under the truclust be real careful not to damage
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5. Both clutch disks will have dciter on them. Oneliskg A £ &l & G Tt &g K3JUiSkwilaARSe |
a8 GLINBAaAAdINE LI I GS aARS®»e tdzi GKS aFteoKSSt aARS
L I 4§ST GKSYy GKS GLINBaadz2NB LI | (% plaelRiSEa 2yF2 (i KNSS [jAdSAONEE
remove the stickers from both disks, but | tried to remove them before | installed the disks and was

unable to get them offl found it easiest to creata sandwictof both pressure platewith the center

plate in the middle a the alignment tooland thenset the entire assembly on the flywheel as one unit.

Be sure to align the red mark on the side of the center plate with the red mark on the flywWwineel.

alignment tool is strong enough to hold the clutch disks in place treeenter plate is lined up on the
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with the kit is rot the greatest thing in the world, specifically the little plastic loop on the end that you

use to pull it back out. The first time you grab that loop and try to remove the alignment tool, it will
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must remove the pressure plate, center plate, and both disks to get it out. Do yourself a favor and break

that ring off right from the start. Drill a hole through the alignment tool at the top of the splindsran

a piece of heavy gauge wire through it. This is strong enough to pull the tool out. Guess how | figured

this out.
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hold the clutch disks in place without the alignment tool, no more. Pull the alignment tool out, it will be

tight. Utilizing your eyeballs and some various tools, visuallg #lig clutch disks by inserting something

down the center and moving them around a little. The weight of both disks hanging off of the plastic

tool will cause it to bend down, and your transmission will never go back in. It took 3 hours of trying to

re-stab the transmission before | figured this out. You should be able to align everything so you can fully

insert and fully remove the alignment tool with one hand. If you have to jerk, yank, or use a pry bar to

LJdzf € A G 2dzi> AdGQ&a yedeit coverihd offerrbdits witfl ©@Sloctiie? idgerttHer®@S A (i L
into the flywheel, and tighten them down to match the first 4 bolts. Then remove the first 4 bolts one at

a time, cover them with loctite, and reinsert them. Once all 8 bolts are covered wittelactd screwed

in, torqueall of them downin a star pattern to 45 ft IhsAgain, the instructions said 1/4 turn at a time,

but | did itin /2 turn incrementhh y OS A (1 Q& FdzZ t & G2NJdzSR R2gyI NBOKS
pullitoutandfullyin§ NIi A0 G6AGK 2yS KIYyR @2dzQNB 3JI22RX AT @&2dz
plate bolts and try again. Just trust me on this one.

Note: The next few steps are the exact opposite of the removal steps. | have decided not to include

pictures for these since they are the exact same pictures posted in the removal steps. This helps to keep

the size of this documenb aminimumd 2 A G Q& jdzA O1T SNJ 2 R2égyf 2R I yR S
to see the pictures, scroll back up to the removal steps. Any new procedures will have pictures included.

22



7. Now comes the fun part. Before you start to reinstall the transmissiorchregdo the hole where your

shift tower was and slide one of trhift F 2 NJ & G2 LJzi AdG Ay 3ISIENW LG R2Sa\
or which way you push it, just put it into any gear. This allows you to rotate the input shaft by rotating

one of the drveshaft outputs to help you align the splines. If | thought about it before hand | would have

put my transfer case in 4X4 so | could spin the transmission utilizing the front drive shaft yolk, instead |

had to insert the rear driveshaft and rotate that rig.

Move the transmission back into position by reversing the stegn procedure you used to get it out.

Move it forward a little, lift a little, forward a little, lift a little, etc. Do this until the input shaft aligns with

the new clutch disks. 2 dzQ f tb prykove@tiSe exhaust hanger on the downpipe again to get the bell

housing pastith y OS A GQa fAYySR dzLJr LJzaK (GKS (N} yavYArAaarzy 7
,2dzQNB 3F2Ay3 (2 KI @S G2 R2 | 0 ddfinkertthFreascdkvid@3f Ay 3 f A
shaft(or grab the front driveshaft yolk on the transfesise if you were smart enough to put it in 4X4)

and rotate itback and forthwhile pushing the transmission into the clutcfou will be able to feel when

the splines agin. When everything isbsolutelyperfect, it will fall into place. The transmission should

Fdzf @ YIO0S 6AGK (GKS 0Sftf K2dziaAy 3 DOROTIRYSTWPALY ITGKS S
IN WITH THE BELL HOUSING BQlheSinly thing trying toudl it in with the bolts will do is break the

SINI 2FF 2F (GKS IfdzvYAydzy 60Sff Kz2dzAAy3az y2¢ @&2dzQ0S
with it and eventually it will seat.

8 hyOS AdQ& T d&Ebéldousing bolistuRind thefnsriidsibnBe siiré t8 install the
0N} O1 St 2y GKS (2L) RNAGSNNa aARS 2 Ftheletdusti NI YA YA ada
hanger brackebn the lower passenger sidehen you put those bolts in.

9. Install the cross member and tighten down thbgalts thatsecure it to the frameThen lower the
transmission jack down to set the transmission mount on the cross member. Install the three nuts that
hold the transmission mount and remove the jack.
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