REPLACING TIMING CHAINS, TENSIONERS AND GUIDESON A MKI1V 12v VR6
Written by: Dr. Gary Thompson (Vortex SN: VgRt6)

Original Post from VWvortex

The following DIY outlines the procedure for reglag timing chain parts on a MKIV 12v VR6 engine.

NOTE: If you areusing thisDIY toreinstall an upper chain and time the engine after a head rebuild or
headgasket replacement (i.e., the head came off, but everything else was left in place), make sureto read the section
pertinent to thistopicin theDIY UPDATES at the end of the DIY'!!!

Since timing chains are considered by VW to befatiline" item, there is no recommended mileagédlierreplacement
(or even inspection) of timing chain parts. Howewehnile timing chains should realistically out léise rest of the car, t
design of the guides and tensioners used to keephthins tight on a 12v VR6 is inadequate IMOs kery common for
guides and tensioners to fail (especially in oMB6 motors) as mileage approaches or passes 106&. roinfortunately,
failed guides or tensioners may cause a chainmb ja tooth or more on a sprocket or may even cagbain to snap. If
either were to happen, serious damage to the emgiokl result as valves slam into pistons at higgesl.

While there is no definitive indication that timiegain parts should be inspected and/or replabednbst common sign
of trouble is a rattling sound from the driverdespf the engine that occurs between 1000 and REMs. This sound
has been described most often as "marbles in aardike a sewing machine. Go to this thread ta lmesound clip of th
timing chain noise that was present in my car, arehtually led to the writing of thiSlY - Timing Chain Noise Thread
Any noise similar to the one in the clip in thisghd should be considered suspect. When the tiomaip parts are in
good working order, the chains are under considetainsion and NOTHING should be loose enoughttterdf you
hear a rattling noise, and it's coming from onenore of the timing chain parts, it most likely indies that these parts
are either loose or broken and should be repaired else!

The timing chain setup on a VR6 consists of an uppd lower chain. The upper chain connects theshafhsprockets
to an intermediate shaft sprocket (outer sprocked)the lower chain connects a second intermeslnti sprocket (inn
sprocket) to the crankshaft sprocket. The cam&paftckets have 27 teeth, the crankshaft sprocleeRhaeeth and the
inner and outer intermediate shaft sprockets havan8 18 teeth, respectively. The ratio betweertémeshaft and outer
intermediate sprockets is 3:2 (or 27:18) and thie i the inner intermediate shaft and cranksbpfockets is 4:3 (or
32:24). This yields a ratio between the camshaft@aankshaft sprockets of 2:1 - i.e., the cranksiuahtes twice for
every one rotation of the camshatft.

Each timing chain has a guide rail (curved on tyeew chain, straight on the lower chain) and teresioail to keep them
tight. The lower tensioner rail is a one-piecejrgpdriven unit, while the upper tensioner is a fgiece design consistil
of a tensioner rail and a separate tensioner bolt.

There are actually two versions of the upper tinghgin setup. The early version used a double-twin¢ a two-piece
tensioner rail (phenolic plate(?) riveted to a rhbeking) and a tensioner bolt that relies sotalyoil pressure to apply
force to the tensioner rail (the bolt has a bleelé Im the end to help regulate the amount of faqgelied). Because of an
unusually high rate of wear of the upper tensioagr(many are completely worn through the phentdithe metal
backing plate by 100k miles), the upper chain pagee replaced during the '97 model year with arpfoved" setup
consisting of a single-row chain, a single-pie@nse polymer tensioner rail and a tensioner battukes both spring
tension and oil pressure to apply force to theiteres rail (spring tension extends the bolt to aimum length, around
18mm, and then oil pressure extends the boltgdimtal position - this tensioner bolt does noténawleed hole to
regulate oil pressure). According to the ETKA Cle switchover point between the older and neweeuppains setups
is determined by VIN and is as follows:

old setup - AAA engine #217000 and before
new setup - AAA engine #217001 and after



The newer setup lasts considerably longer. Wheplaced my timing chain parts at nearly 150k milles,upper
tensioner rail had grooves in it from the chairt thare only a fraction of a mm deep. IMO, the veduld have easily la:
to 500k to 1M (million) miles based on how slowmyias wearing.

The lower chain parts are the same on all 12v V\RGSAIK, no changes to them have been made duhiegptoduction
of this engine.

The procedure below was based on a '99.5 MKIV J&iid 12v VR6, which has the newer-style upper tgrghain
parts. While the older and newer upper parts agats} different in both form and function, the gexure for replacin
them is the same on all 12v VR6s. Therefore, toequure below should be generally valid for anyicetwith a 12v
VR6 engine. Note: Torque specs given in this DI¥ fom the MKIV Bentley manual - these torque valogay be
slightly different on earlier model 12v VR6 engines

The procedure assumes that the transmission, clilyaelheel, upper intake manifold and other smailitp (coilpack, TB,
airbox ...) have been removed from the car andathesr steps necessary to remove these have asgleeformed (fror
end of car raised, battery disconnected, etc).réhmval of these parts on a MKIV VR6 will be cowie detail in a
separate DIY - a link to this DIY will be postedraevhen it is finished.

NOTE: If you are only replacing the upper tensioneit and/or upper guide rail, you do not needetmove the
transmission, clutch, flywheel, etc. You can repl#us part by only removing the upper intake madi{and other
associated parts) and then following steps 1 thr@@below. To replace the upper tensioner bolt, o not need to
remove anything. Simply follow steps 10, 48 andd®Zmove and install the bolt.

Please do the procedure at your own risk and liy teamake small adjustments while doing them. Afdease be
observant while removing parts so that they go lagkther correctly. The procedure is fairly invadvand extreme care
should be taken while performing it. SEVERE engiaenage WILL result if it is not performed correctlyepending on
how mechanically inclined you are, it should takenswhere between 2 and 8 hours to perform.

The tools needed to perform the procedures are:

1) 10mm, 13mm, 15mm and 27mm sockets or wrenches

2) 5mm and 6mm hex sockets or wrenches

3) spark plug socket

4) large flathead screwdriver

5) torque wrench(es) valid for the range of 89hs-io 74 ft-Ibs.

6) VW camshaft locking tool (#3268) or 1/8" metald@nse plastic plate
7) RTV sealant (ultra-grey, sensor-safe)

8) pieces of wood for removing and installing rewin oil seal

9) container and oil

The VW part #s for the parts replaced in this Dig:a

* 021 109 503 D - upper timing chain

* 071 109 513 - upper timing chain guide rail

* 021 109 509 E - upper timing chain tensioner rail

* 021 109 507 B - upper timing chain tensioner lfottmes with copper crush washer N 013 827 1)

* 021 109 465 B - lower timing chain

* 021 109 469 - lower timing chain guide rail

* 021 109 467 - lower timing chain tensioner rail
* 068 198 171 - rear main oil seal

Note: The above part #s for the upper timing clpairis are for the newer style parts. For the pavadid for engine
with the older style upper timing chain parts, réeJames' 12V VR6 headgasket/timing chain/coddiygtem parts lis



All of the above parts were purchased from httpuWwwwparts.com and http://www.germanautoparts.cBome parts
were cheaper from one source while others werepelideom the other. All parts that | received fréimese two vendors
were OEM.

Special thanks go to James (James 93SLC - luckilydd done this procedure before on his Corrad@si8 (DJ-SBK)
and Eric (BCDS2003T), for their help with the prdaee. I'd also like to thank James and Beth fotihgghe pics in this
DIY on their website.

Let me know if you have any questions.

As always, do this procedure at your own risk. Irashresponsible for any mistakes in the below edoce or those that
you make while performing it.

REMOVING OLD TIMING CHAIN PARTS

1. Unclip the fuel lines (yellow arrows) and reaokk sensor wire (red arrows) from the top of thlve& cover, as shown
in the picture below (this may not be necessarglbangines).

2. Loosen and/or remove the ten (10) 10mm bolts/thét secure the valve cover. On a MKIV, there8atcaptured bolts
(yellow arrows in picture below) and 2 nuts on pgséd arrows in picture below). | believe thattafi are nuts on posts
on other VR6 engines, but | may be wrong. Oncevéthee cover is unsecured, pull it up and off of biead, being caref

not to damage the cover gasket (it will be reu:



3. The images below show the two camshafts. Opalssenger's end are grooves that are used fogtilmenengine
ellow arrows) and on the driver's end are thestaft sprockets and upper timing chain.




CAUTION: Once the valve cover is off, be carefut tmdrop any tools or small parts into the engine.

4. Remove all six (6) spark plugs if you haverréatly done so.

5. Crank the engine to Cylinder #1 TDC (top deatt@® by slowly han-turning the crankshaft pulley (red arrow



picture below) clockwise with a 27mm wrench or seiakntil the little notch on the inner flange oétpulley lines ug
with the timing mark on the block (yellow arrowspicture below).

NOTE: When doing gross rotations of the crankslaftays turn the crankshaft the same directionitiratates whei
the engine is running (clockwise in the pictureoagl It's OK to rotate it the opposite way for shajustments only.

6. The picture below shows a close-up of the natahtiming mark that need to be lined up to sektigine at Cyl. #1
TDC.

7. Once the notch and timing mark are lined upckhlee groove on the end of one of the camshalfts.groove should
be above the centerline of the shaft - i.e., tiseuld be more material below the groove (yellomarin the picture
below) than above the groove (red arrow in pichekw). If the opposite is true, then the camshaits180° out of
phase. Rotate the crankshaft one full revoluticshlare up the notch and timing mark again to setdhmshafts for Cy
#1 TDC (remember, two rotations of the crankshaiftads one rotation of the camsha



8. If everything is lined up properly and the emgis at Cyl. #1 TDC, you should be able to slided¢hmshaft locking
tool (VW tool #3268) into the grooves. Instead sing the VW tool, | just used two 1/8" thick piecdsAl plate

(purchased at Lowe's) to lock each camshaft indadigl, as shown by the red arrows in the pictuleweYou can use
pretty much any 1/8" thick metal or dense plaskatepfor this

NOTE: Since the MKIV VR6 has captured bolts thatuse the valve cover, no holes need to be driletthé plate(s) fo
them to slide into place. However, on earlier VR&ses will need to be drilled in the plates sd tha plates will fit ove
the posts that the valve cover is secured to (Meldeking tool already has holes drilled in the esgary places). Also,
you do not use the VW camshatft locking tool, make $0 secure whatever you use so that it canafiahfo the engine.
The VW tool can not fall into the engine, but sonireg smaller may be able to. | used packing tafgehéd to the Al
plates and wrapped around the fuel lines to keepldtes from accidentally slipping into the blc

9. If the engine is timed correctly, the camshadi(s) (VW or improvised) should slide into the gve easily and shou



be exactly parallel to it. The picture below shdhest the gaps between the groove and tool on esitlerof the camshaft
should be equal.

NOTE: Leave the VW or other improvised camshafkiog tool in place in the camshaft grooves untitincted tc

remove it. This will keep the camshafts from ratgtivhen the upper chain is removed, maintainingtreect valve
timing.

10. Remove the upper tensioner bolt (yellow arnowhe picture below) from the back edge of the upipging chain
cover using a 27mm wrench or soc



WARNING: Do NOT rotate the engine with the uppeargi®ner bolt removed. Doing so may cause the ujparg
chain to jump a tooth or more and would throw b# £ngine timing. If you are replacing all of timaibg chain parts,
then this is no big deal since you'll be resetthmgtiming anyway. However, if you are only repiagthe upper tension
bolt and/or upper guide rail, messing up the tinmmay result in you having to remove the transmigsitutch, flywheel
and lower timing chain cover in order to accessrantime the intermediate shatft.

11. The picture below shows the newer style upgsioner bolt. There should be a copper crush wgbhes arrow)
present to seal the bolt against an oil leak. (NBt&n though the tensioner bolt and crush wastee Beparate VW pe
#s, the parts are one piece on the newer styleters



12. Remove the bolts that secure the upper timmagnccover. There are eight (8) 5mm hex bolts ¢yelhrrows in
picture below) that secure the cover to the headwao (2) 6mm hex bolts (red arrows in picture Bglthat secure th
upper and lower timing chain covers to each otivth(part of the headgasket between them - thikbeilcovered in
more detail below).
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13. Carefully pry the upper timing chain cover avirayn the head and lower timing chain cover. Beagareful not to
damage the part of the headgasket that extendsonutbeneath the head and between the two chaersovhis is
critical since the headgasket will be reused (weai are removing the head and will be repladiegentire gasket).

14. With the upper timing chain cover off, you shiblbe able to see most of the upper timing chaitspas shown in the
picture below. The yellow arrows point to the twanmshaft sprockets, which are secured to the catsshdh 15mm
bolts. The blue arrow points to the shutter wheelh@ rear sprocket that is used by the camshaitipo sensor (this
wheel may be slightly different on earlier model 84 The green arrow points to the upper guidearadl the red arrow
points to the upper tensioner r



15. The picture below shows a close-up of my oabupper guide rail. The yellow shading shows teation of a piece
that broke off and was causing the rattling noisarl in the sound clip in the link above.

16. If you are only replacing the upper guide rgkip steps 17 through 19 and go directly to s@pRherwise, continue
on with the next step (#17).

17. Remove the bolts that secure the lower timhgjrccover. There are sixteen (16) 10mm bolts gyebrrows in
picture below) that secure the cover to the blouk three (3) 5mm hex bolts (red arrows in pictugoty) that secure tr
lower timing chain cover to the oil pan. The bluews indicate the position of guide pins usedtmate the cover when
reinstalling it. NOTE: It has been pointed out petcruizinvr6 that the lower part of the thermosiatising on pre-
MKIV VR6s needs to be loosened/removed in ordeetoove the top front lower timing chain cover Kalbove the '01'
in the picture below- see pages 3 and 4 of this DIY thread and/or the IPDATES section below for more in



18. Carefully pry the lower timing chain cover aweym the block and oil pan. Again, be extra carafit to damage th
part of the headgasket that extends out from bbrtkathead and between the two chain cc

19. With the upper timing chain cover off, you shiblbe able to see all timing chain parts, as shiovthe picture below.
The yellow arrow points to the part of the headgas#at normally resides between the two timingrclavers, but is
now completely unprotected. Be extra careful natdmage/bend the gasket during the replacemengguoe belov



20. Remove the upper guide rail by removing the @d.3mm bolts (yellow arrows in picture belowdahen sliding
the rail up and off of the lower guide post (recbar in picture below). You do not need to remove gluide pin. (Note
that the guide pin resides behind the lower chaurec- | suspect that VW used a guide pin instdaalmlt here so that

the guide could be replaced without having to reentbie lower cover (and consequently, the tranmytchl etc).
. =y . S 2 E 1 = o

NOTE: If you are only replacing the upper guidd, raerform step 29 and the appropriate portiontep 85 to install th
new guide. Once the guide is installed, performethgine timing check in steps 40 through 43. Bnalerform steps 4¢



49 and 51 through 57 to reassemble everything.

TIP: | recommend that you label bolts as you rentbeen. Many of the bolts are diameter and lengétiig to a
location and will not fit in other locations.

21. The picture below shows the notch in the innrmediate sprocket (red arrow) that should lséoie when the
intermediate shaft is timed correctly (MKIV Bentlstep #7 and Figure #21 on page 15d-16). Alsoyéiew arrow
points to the piece of my upper guide rail thatkeroff and was rattling in between the block aralitimer intermediat
sprocket.

.....

22. In order to remove both the upper and lowemiinchains, it is necessary to create some slatheichains. The
easiest way to accomplish this in both chains ietoove the intermediate sprockets. In the pidbetew, the yellow
arrow points to the inner intermediate sprocket tiwedred arrow points to the outer intermediatedkat. To remove the
sprockets, remove the 15mm bolt (blue arrow inupeebelow)that secures the sprockets to the intdiateeshatft. In
order to do this, it is necessary to counterhotdditankshatft to keep it at Cyl. #1 TDC. You can aise of the special
VW tools to do this, or you can just have a fri@adinter hold the crankshaft pulley with the 27mnenah or socket and
a long breaker bar. The intermediate shaft batingued on fairly tight (74 ft-lbs or 200 N-m), gawill take a good
amount of force to loosen it. If the crankshaftidentally moves slightly while loosening the balitn the crankshaft
back to Cyl. #1 TDC BEFORE removing the intermegliadlt and sprockets. (Note: Leave the camshdaingaool in
place while loosening the intermediate shaft bdtlong as the crankshaft does not move signiflgatitere is no harr
in leaving the tool in the camshaft groov



23. Slide the outer intermediate sprocket off @fitimer intermediate sprocket and then remove piperuchain from the
camshaft sprockets. (Note that the inner and ayerckets are keyed so that they will only fit tige one way).

24. With the upper chain removed, the upper temsiaail should fall down through the hole in thgpeged headgasket,
as indicated by the red arrow in the picture bel@lae tensioner rail pivots on a pin, which is ireded by the yellow
arrow in the picture below.




25. To remove the upper tensioner rail, simplyeslicbff of the pivot pin, as indicated by the y&ll arrows in the picture
below. You do not need to remove the pivot pin.

26. Remove the lower tensioner unit by removingtit (2) 5mm hex bolts indicated by the yellow arsan the picture
below (the tensioner will fully extend when removegou don't hold the rail and body together acwge it with a U-clip
like the one that comes with a new tensioner).

27. Slide the inner intermediate sprocket off @ ithtermediate shaft (note that the shaft is atsed so that the sprock



only goes on one way) and then remove the lowangrahain from the crankshaft sprocket. Finallydelthe lower
guide rail off its guide pins, which are indicateglthe red arrows in the picture above. You donesd to remove the
guide pins.

28. All of the timing chain parts that need to bmoved should now be removed.
INSTALLING NEW TIMING CHAIN PARTS

29. Clean ALL of the mating surfaces of the timaigin covers, head, block and headgasket of oikditdne gasket
material. Examples of these areas are indicatétidyed shading in the picture below. On a MKIV MR6, there are
two (2) 3mm holes in the headgasket right nexhéohead/block (yellow arrows in picture below). Remany gasket
material that is in these holes. Also be sureeartlout any oil from the central upper guide ralt hole (green arrow in
picture below). Locking compound is used on thik tmensure that it does not back out and catctherupper timing
chain and it is critical that the bolt hole be cleand dry. Finally, the blue arrow in the pictusddw points to the oil feed
hole for the upper tensioner bolt. Make sure thigtliole is not clogged/blocked with gasket matéiishouldn't be, but
check anyway)!

x|

30. Before installing new timing chain parts, daubheck that the crankshatft is timed correctlyhéf crankshatft is timed
correctly, a ground tooth on the crankshaft sprogkallow arrow in the picture below) should linp exactly with the
split in the main crankshaft bearing cap (red armowhe picture below). This should be the casenthe engine is at
Cyl. #1 TDC (i.e., the notch on the crankshaft gukhnd the timing mark on the block are lined uphaswvn in steps 5
and 6)



31. The picture below shows a close-up of the gildonth (yellow arrow) and bearing split (red arjolNote the
difference between the ground tooth and the "ndrteath adjacent to it (blue arrows).

32. Slide the inner intermediate sprocket ontakermediate shaft and rotate the sprocket urgilghinter in one of the
sprocket holes (yellow arrow in the picture beldwgs up exactly with the vertical mark on the mtediate shaft thrust
washer behind the sprocket (red arrow in the péch@low). The intermediate shaft is timed correwathyen the pointer
and washer mark are lined up. Note: The picturevb@Vas taken out of sequence, and as a result,sstimrower chair



outer intermediate sprocket, intermediate sprobk#t lower guide rail and upper guide rail alreaustalled. They
should not be installed at this point in the pragedPlease disregard this discrepancy betweetexhand photo.

34. Install the new lower timing chain onto thenkshaft sprocket, slide it into the lower guidd eeid then over the
inner intermediate sprocket (blue arrow in pictabb®ve). Make sure that all of the slack is on #e& side of the chain
and that the crankshaft and intermediate shafhtimarks are still lined up correctly. Next, instae new lowe|



tensioner unit and torque the two tensioner bo#id &rrows in picture above) to 89 in-Ibs (10 N-Fipally, check again
that the timing marks are lined up correctly arehthemove the alip used to keep the tensioner fully compressethd
installation (yellow arrow in picture). This wilpply tension to the lower chain. NOTE: Be very €alraot to
accidentally pull the inner intermediate sprockiépdthe intermediate shaft after the u-clip isn@ved or the lower
tensioner will fully extend.

TIP: If your lower tensioner is fully extended @sown in the picture below), it needs to be fultlynpressed, or reset,
before installation. To do this, use a small scr@ved or similar tool to slide the ratcheting mentsan in the hole in the
tensioner body (red arrow in picture below) towtre pivot point between the body and tensionerarail then push in
on the rail (yellow arrows in picture below). Remmam if you let go of the rail it will fully extendgain. Either hold it in
place with a \-clip or by hand until it is installed.

35. Slide the new upper tensioner rail onto itoppn (yellow arrow in picture below) and rotake trail clockwise
through the hole in the headgasket. Use a pietapefor something similar to temporarily hold ta# in the upright
position (remove the tape after the upper timingjcland outer intermediate sprocket have beenlliedfaNext, instal
the new upper guide rail by sliding it onto it'sdpipin (green arrow in picture below) and therahisg the two (2)
13mm bolts (red and blue arrows in picture beldyge Loctite (blue - med. strength) on the censifadrter bolt (red
arrow) and torque both bolts to 1-lbs (20 Mm).



36. Install the upper timing chain across the tammshaft sprockets (the chain should be tight betweem) and then
down between the upper guide rail and tensionéana through the hole in the headgasket, as showre picture
above. Next, install the outer intermediate spro¢kéh the upper chain wrapped around it), malsnge that the chain
still tight between the two camshaft sprocketsigist against the upper guide rail and ALL slackisthe rear side of the
chain adjacent to the tensioner rail. Rememberthasprocket is keyed and can only match up vghininer
intermediate sprocket one way - it may be diffic¢altnate the inner and outer sprockets - do NOTentbe lower chain
assembly to get the sprockets to match up. Fineligck again to make sure that the timing marksktamed up. If they
are, install the intermediate shaft bolt (whiteoariin picture above) and torque to 74 ft-lbs (100nN- remember to
counterhold the crankshaft again when doing tlsisyas done in step 22.

37. Remove the u-clip from the lower tensioner drybu haven't already done so.
38. Check again to make sure that the timing mar&dined up (you can never do it enough times! ).

39. The new timing parts should now be correctitatied, as shown in the picture bel



40. Before sealing everything back up, it is a gole to test out the timing of the engine. Tols,tthe upper timing
chain cover and upper tensioner bolt need to beaeanily reinstalled. Reinstall the upper timingaohcover (be careful
not to damage the headgasket) and secure it toeth with four (4) or more of the 5mm hex bolt's (ot necessary to
use all eight of them). Next, install the uppersiener bolt - thread it in fully and tighten it leatight (there's no need to
torque it to full spec for this test).

41. Remove the cam locking tool (or plate(s)) frihie grooves in the camshatfts.

42. Using the 27mm wrench or socket, rotate theksiaaft clockwise two (2) full rotations and tharelup the timing
marks on the crankshaft pulley (notch on pulley aratk on block - see steps 5 and 6). This will eathe camshafts to
rotate one (1) full rotation. If the engine is tidneorrectly, you should be able to slide the cackilog tool (or plate(s))
back into the grooves in the camshafts. If thissdoecur, then you've timed the engine properlyyandcan seal things
up. Congratulations. If this does not occur, tHesré is a problem with the engine timing. You'ther need to figure out
what is wrong and fix it, or remove everything atart again from scratch. If you've been checkirggtiming marks
throughout the installation procedure as suggesttedengine will most likely be timed correctly.

43. Remove the upper tensioner bolt and upper graivain cover.

44. Since the lower timing cover is off, it is aoglidea to replace the rear main oil seal, esggdidhe engine has
significant mileage on it or you noticed some edkage when the transmission was removed. If y@m@irgoing to
replace the rear main seal, go directly to step 48.

45. To remove the old rear main seal (yellow armoyicture below), support the lower timing chaover with a few
pieces of wood with the inside surface of the cdaeing up, as shown below. Using a screwdrivestber similar too
and a hammer, carefully pound the old seal out®fcover. The old seal may be in there tight, sorpay have to pound
pretty hard to get it out. Be careful not to ma thating surface of the timing cover or the new s&sy not seal proper
when installed. Just take you time and pay attardiad it should come out without any proble



46. To install the new rear main seal, flip theitighchain cover over, apply some oil to the masngaces of the cover
and seal and then carefully pound the seal intedlver using a hammer and a wide board, as showneipicture below
Move the board around the perimeter of the sedlewigunding to make sure that the seal goes ightralhe seal is
installed fully when the outer edge of the seadinip with the outer edge of the cover (at thisfbie board will no
longer pound the seal in any further, so it's grettich idiot-proof).
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47. The picture below shows the new seal instafidde lower timing chain cover. Also shown is agtic insert (yellov



arrow) that is provided with the seal to make tistallation of the seal around the crankshaft #aegsier when installil
the lower timing chain cover. (We tried to use thisce when installing the cover, but it actualdt o the way and kept
popping out of the seal prematurely. We eventugdlye up and just installed the lower cover withbutithout any
problems.

48. Before permanently installing the upper tensidoolt, it is a good idea to bleed the air frorant fill it up with oil.
Fill a coffee can or other container with abouhdhes of motor oil, as shown in the picture belBlace the tensioner
bolt in the can with the plunger end down and thadhend up (so that the feed hole is at the higloast). While
submerged, press down on the bolt in the can tgoess the plunger fully. This will force any airtai the tensioner.
Release the tensioner while submerged to fill &msibner with oil. Repeat this a few times untilye confident there is
no more air in the tensioner. Leave the tension#rii the oil until it's ready to be installed.

NOTE: The above procedure is for the newer stylsitamer only. To bleed the older style tensioneseit a thing wire
into the bleed hole in the end of the plunger tivate the check valve inside and then press dawihe plunger to
compress it fully. Some people like to extend #restoner slightly so that there is some tensiotherupper chain whe



the engine is started the first time. If you wantlo this, submerge the tensioner in oil and putlan the plunger. Doing
so with the tensioner submerged will ensure tHadrad not air fills the tensioner. Make sure youndo extend the
tensioner too far or too much tension may be agpbethe upper tensioner rail, causing prematurawése a iterative
trial and error process to find the appropriatengkr length.

49. Apply RTV sealant to the mating surfaces ofttmeng chain covers. These surface are what cottiaaed shaded
areas in the picture below (don't forget aboutagndf the oil pan and on both the top and bottorthetheadgasket. Use
ultra-grey import RTV to seal the timing chain cowsince it is O2 sensor-safe. Make sure thatitlfeed hole for the
upper tensioner bo ellow arrow in picture beJamill not be clogged with RTV when the upper coiemstalled.

50. Install the lower timing chain cover first. Apgome oil to the edges of the crankshaft flangg ta the inner mating
surface of the rear main seal. Carefully positlmalbwer cover, using the guide pins to line itcaprectly. As you slide
the cover into place, make sure that the rear se@ahis sliding onto the crankshaft flange corgedthere is a spring on
the engine side of the seal that surrounds thentlDcampresses the seal against the crankshafeflafugy want to make
sure that this spring remains in place as you shdeseal around the flange (the plastic insettiénthird picture above is
supposed to assist with this, but it's not necgdsanse it - some people also like to drop thepait to visually inspect
that the spring remained in place during instalatbut that is also not necessary). Go slowlyraalle sure it's done
correctly ... the first time. Also, as you slide tlower cover into place, lift up on the headgasketrder to keep it from
scraping all of the RTV off of the top edge of ttwver. After the lower cover is in place and yogoefident that the re
main seal is seated correctly and the RTV sealffcgent, install the nineteen (19) bolts thatwecthe cover to the
block and oil pan and torque them to 89 in-lbstth). NOTE: Make sure to tighten the three (3) lowever-to-oil pan
bolts (red arrows in Step 15) before tighteningdixéeen (16) lower cover-to-block bolts or thelded#ween the lower
cover and oil pan may leak.

51. Next install the upper timing chain cover. Aghe careful to avoid the headgasket scraping e &tf of the
bottom edge of the cover. It may somewhat diffitolinstall the upper cover due to engine bracietsthe thermostat
housing being in the way. | actually recommend yloat practice maneuvering the upper cover intotpessBEFORE
applying any RTV. This way you won't get RTV allemeverything while trying to figure out how to dle upper cove



in place. Once the cover is in place and you'rdident that the RTV seal is sufficient, install e (10) bolts that
secure the cover to the head and the lower timiragnccover. Torque the eight (8) 5mm hex boltsGarBlbs (10 N-m)
and the two (2) 6mm hex bolts to 18 ft-lbs (25 N-MPTE: Make sure to tighten the two (2) upper ceeelower cover
bolts (red arrows in Step 12) before tighteningelght (8) upper cover-to-head bolts or the sealieen the upper and
lower covers may leak.

52. Remove the upper tensioner bolt from the caoetaof oil, wipe it off and then install it in thhear edge of the upper
timing chain cover. Torque to the bolt to 22 ft-(8® N-m). (Note: The MKIV Bentley gives conflictinvalues for the
tensioner bolt torque. In multiple places it ligtas 22 ft-Ibs (30 N-m), but in one place it ligtat 30 ft-lbs (40 Nm). I'm
not sure which one is actually correct, but eittree would probably be OK. | torqued mine to 22b&-and have not had
any problems.)

53. Remove the cam locking tool (or plate(s)) friii@ grooves in the end of the camshafts.

54. Reinstall spark plugs and torque to 18 ft-Rfs IJ-m).

55. Reinstall valve cover (make sure the valve ceeal fits correctly) and torque the ten (10) aegd bolt or nuts to 89
in-Ibs (10 N-m).

56. On a MKIV, reattach the fuel lines and reardéhsensor wire to the top of the valve cover.

57. That's it!

DIY UPDATES ...

* 2/28/04 -CLICK HERE TO SEE PICS OF THE TIMING CHAIN PARTSREMOVED DURING THE DIY
(ALONGSIDE NEW PARTS)

* 8/2/04 - IMPORTANT INFO FOR THOSE REINSTALLING ANNPPER TIMING CHAIN AFTER A HEAD
REBUILD OR HEADGASKET REPLACEMENT

The following information is critical for timing thengine correctly when the upper chain has beaowed and the
lower timing chain, timing chain cover and tranravl not been touched. There has been some confesiently during
the reinstallation of heads and upper timing chans | hope this clears it up for everyone. NOTHs section does not
apply is you are retiming the engine after replg@nd/or reinstalling both timing chains, as ddsatiin the main part of
the DIY above.

If possible, before removing the upper timing chsonyou can remove the head, set the crank to#CyT.DC and don't
rotate the engine until the head and upper timigrchave been reinstalled. If this is your sitotithen the following
information does not apply to you. Since this ditirais not always possible (either the crank waisset to TDC before
the upper chain was removed or the crank was tuwithicthe upper timing chain disconnected), befeiastalling the
head and upper timing chain, you MUST make suretette the crank until Cyl. #1 is at TDC AND anduycan see the
notch in the intermediate sprocket, as shown bydHearrow in the picture belo



If you do not do this, there is a strong possipilitat when the upper timing chain is reinstalied;ll be one half of a
tooth off relative to the lower timing chain. To keasure that this situation does not arise, tuenctlankshatft until Cyl.
#1 is at TDC and then check for the notch in thermediate shaft. If it is not visible, turn thekshaft another
revolution and check again for the notch. Repeaptiocess until the crankshatft is at TDC AND yon see the notch in
the intermediate sprocket. You may have to rotateach as 3+ revolutions (4 would get you backatorystarting place
in order for both to occur simultaneously. The amiaf crankshaft revolution necessary will depenchow far off the
crankshaft was from TDC or how much the cranksiaft rotated with the upper timing chain disconrncte

The reason that the above procedure is necessaing ito the fact that the 4 timing sprockets (cramker intermediate,
outer intermediate and camshaft (2)) do not hagesétime number of teeth. As a result, a full rotatibthe crank
sprocket does not produce one full rotation indtier sprockets. The impact of this is that settirgcrankshaft to Cyl.
#1 TDC does not always simultaneously set thenmbeliate sprocket to the correct position for thestallation of the
upper timing chain. If you want to read a more tietleexplanation of why this is a problem, check e following
thread - http://forums.vwvortex.com/zerothread?d38495. Here are some posts of mine from that thieathe
curious, but lazy ...

"Setting the intermediate shaft to the correctjpmsis a critical part of the timing process asgdomething that not
everyone who tries to do the job realizes. Thetrsdf the intermediate shaft is critical sinchats two sprockets on it
with a different number of teeth. If the inner imediate sprocket is off by one tooth (relativéhie crankshatft), then the
outer intermediate shaft is off by a fraction dbath. This fraction is what messes up the relatign between the
intermediate shaft and the camshatfts. If both d@tscon the intermediate shaft had the same nuatflteeth, then it's
position in the timing process wouldn't matter. dhtdinately, in order to have the 2:1 cranks-to-camshatft rotation
ratio and to have sprockets of reasonable diametexd/W engineers had to make the two intermedipteckets
different sizes."



"Since the crankshaft has 24 teeth, rotating thakshaft 360° will cause 24 teeth on the innermasliate sprocket to
rotate 24 teeth. The inner inter. sprocket hasedtht therefore, the inner intermediate sprockitretate 3/4 of a turn or
270°. If the inner inter. sprocket rotates 2708&rtlhe outer inter. sprocket must also rotate ZI7®8.outer inter. sprock
has 18 teeth, 2700 3/4 of a turn) of which is 13.5 teeth. If thet@ninter. sprocket rotates 13.5 teeth, then tihestaft:
will rotate 13.5 teeth. This make sense since #meshafts have 27 teeth and two rotations of thekofa20°) will cause
the cams to rotate one full rotation, or 27 teeth.

Notice that the camshafts do not rotate by an artegmber of teeth when the crankshaft is rotaf°. Instead, it
rotated by something plus 1/2 of a tooth."”

"Timing the engine starting with both chains ofeatually much easier to do (and to understand) dizat blownmk2vr
is trying to do (installing the upper chain afteking the head off). When the chains are off, all have to do is line up
the three marks separately and then put the cbaini$ one of the chains is on (most likely thetbot chain), then you
also need to understand the relationship betweensities of the different sprockets. Since thehalle a different
number of teeth, one full rotation of one shaftslnet produce one full rotation of another shadtkd the crankshaft and
inner intermediate sprockets for example (this idlp explain what happened to blownmk?2vr6). Trankrsprocket has
24 teeth and the inner inter. sprocket has 32 t&sttause of the 3:4 ratio in the number of tetbih crankshaft has to be
rotated FOUR times to have both the crankshafich@toand inner intermediate shaft sprocket enchupe same
configuration as before starting (a full 96 teetivdto pass - 24*4=96 and 32*3=96). If you onhatetthe crankshaft
one full rotation, the inner intermediate sproakek be 90° off (cams will be 1/2 tooth off). If yorotate it twice, the
inner intermediate sprocket will be 180° off (cawibl line up due to both inner and outer intermeeigprockets having
an even number of teeth). If you rotate it threges, the inner intermediate sprocket will agaimb@0° off, but in the
other direction (cams will be 1/2 tooth off). Aftigre fourth rotation of the crankshatft, the intedmé will be at 360anc
everything will line up (cams will line up).

A similar relationship exists between the camsbpfockets and the outer intermediate sprocket.rTago is 27:18 or
3:2. Therefore, it requires TWO full rotations bétcamshafts to have the camshafts and intermestiateend up in the
same configuration as before starting (a full ®ttiehave to pass - 27*2=54 and 18*3=54). If yowopotate the
camshafts one full rotation, then the outer intafiaie sprocket will be 180° off. After the secontiation of the
camshafts, the outer intermediate sprocket withto@60°and everything will line up. This relationship istras importar
to understand as the one between the crankshaihtanthediate shaft since it's unlikely that orfig upper chain would
be on the engine. It's very likely to have only linser chain attached though since headwork arebddasket job only
requires that the upper chain be removed."

* 2/17/05 - IMPORTANT INFO FOR REMOVING THE LOWERIMING CHAIN COVER ON PRE-MKIV VR6s

Quote, originally posted by ubercruizinvré »

on an A3 VR6, the thermostat cover part of thertfustat housing has to be removed in order to rertte/éwer timing
chain cover. There is a bolt that is around 2.5"ttong that must be removed, and theres reallwaw around it without
pulling that -stat cover. so, may want to have some G11/G12nater handy if you're about to attempt the job.

The picture below (courtesy of ubercruizinvr6) sksdive location of the bolt that is blocked by fdrthe T-stat housing
on preMKIV VR6s. The section of the-stat housing that must be removed is shown twapastbelow



Therposket cover

boit interferes with [
mmaoval of iming &5,
chain cover bolt
Remove! '

Copuriaht Adirondack Aute Brokers Inc. 2004



