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Piston Rings: Oil Consumption,
Compression Loss and
Replacement
Ring-related oil consumption and compression loss in truck diesel engines:
how rings seal, blow-by and leak-down tests, ring gap and replacement.
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One of the tractor units in the fleet comes into the shop with a note that says it is "using oil." There
is no puddle underneath, no oil sheen in the coolant, and the driver mentions topping up now
and then on long hauls. Loosen the oil filler cap with the engine hot and the cap buzzes in your
hand, with a steady puff of air coming from the neck; add a bluish haze from the exhaust under
load and the picture comes into focus. Part of the combustion pressure is escaping downward,
and part of the oil that should stay in the sump is being pulled upward. Only one group of
components can cause both at the same time: the piston rings.

This guide was prepared by the VADEN technical team on diagnosing, measuring and replacing
piston rings in heavy-duty diesel engines. The gap, clearance, pressure and surface figures given
here are general reference values only; the current OE service manual matching the vehicle's
engine and chassis code is always the final authority. Last updated: September 2026.

What are piston rings, and how many does a piston have?

A piston ring is a split ring that sits in a groove machined into the piston; in its free state it is
slightly larger than the bore, so once fitted it presses against the cylinder wall under its own
spring tension. A piston is always made with a smaller diameter than the liner so it can expand
at operating temperature, and the rings are the only part that closes the gap between them —
the boundary between the combustion chamber and the crankcase. The piston itself does not
seal anything; it simply carries the rings and transfers force to the wrist pin.

The common arrangement in heavy-duty diesel engines is a set of three rings: a top
compression ring, a second compression (scraper) ring below it, and an oil control ring at the
bottom. Some engines use three compression rings above the pin, and some older designs add
a second oil ring below the pin. The count can vary, but the division of labor does not: the upper
rings hold back combustion gas, and the bottom ring meters the oil.

Rings are not all the same shape, either. On heavy diesels the top ring is most often a keystone-
section ring; the tapered cross-section lets the piston rock the ring slightly in its groove on every
stroke, which breaks up carbon deposits before they can build. Its face is barrel-ground and
hardened with a wear-resistant coating. The second ring typically has a tapered or Napier-step
face, with the scraping direction deliberately built in. The oil control ring is either a one-piece
spring-loaded ring or a multi-piece assembly; the spring presses the ring rail against the liner,
and slots in the ring body plus drain holes in the piston return the scraped oil to the sump.

This guide covers only the rings. The piston they sit in, wet versus dry liner types, liner protrusion
and cavitation erosion are handled separately; for the symptoms, measurements and
replacement procedure on the piston and liner side, see the engine piston and liner guide. The
question here is narrower: when, why and how do the sealing rings themselves fail?

Three rings, three different jobs

In the shop the rings get talked about as a single set, but each one does a different job and fails
with a different symptom. An engine burning oil and an engine losing compression are not the
same complaint; knowing which ring does what lets you trace a symptom straight back to the
mechanism behind it.

https://www.vadenoriginal.com/en/blog/engine-piston-liner-replacement-guide
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The top compression ring holds back most of the combustion pressure. It also has a second job
that gets overlooked: a large share of the heat entering the piston crown is conducted through
this ring into the liner and from there into the coolant. When the ring sticks in its groove, the piston
loses not just its seal but also its cooling path — crown temperature climbs and damage
accelerates.

The second ring both catches whatever gas slips past the top ring and scrapes oil off the liner. It
also regulates the pressure that builds up beneath the top ring, which keeps that ring from
fluttering loose in its groove (ring flutter). Its tapered or stepped face only scrapes in one
direction; fitted upside down, it pumps oil upward instead of scraping it down.

The oil control ring does not wipe the liner completely dry; it meters the oil. A thin film has to
remain on the liner surface for the rings to ride on — if that film disappears entirely, dry friction
starts and the liner scores. The oil ring's job is to keep that film thin enough that none of it reaches
the combustion chamber, and to send the surplus back to the sump.

Ring functions and what happens when each one wears out

Ring Primary function When it loses function

Top compression ring Holds combustion pressure,
conducts piston heat to the liner

Loss of compression and power, rising
crankcase pressure, piston crown
overheating

Second compression
(scraper) ring

Catches residual gas, scrapes oil,
balances pressure under the top ring

Rising oil consumption, ring flutter, faster
wear of the top ring

Oil control ring and
expander spring

Meters the oil film, returns the surplus
to the sump

Noticeable oil consumption, blue smoke
under load, carbon on the chamber and
valves

Ring groove (in the
piston)

Carries the ring, sets its side
clearance

Groove widens, ring movement becomes
erratic, even a new set wears out quickly

How rings actually seal: gas pressure and the oil film

It is easy to assume a ring seals purely on its own spring tension; that is only a small part of the
picture. During compression and combustion, pressure gets past the top of the ring into the
groove and behind the ring itself. The pressure behind the ring pushes it out against the liner,
while the pressure above it seats the ring against the bottom face of the groove. In other words, a
ring seals by using the very pressure it is supposed to contain.

This has two practical consequences. First, sealing improves under load; an engine that spends
long periods idling or running at very light load gets little pressure assist, carbon builds up faster,
and the ring's free movement in the groove degrades over time. This is one reason fleets track
idle hours as part of engine life, not just mileage.

Second, the ring has to stay free to move inside its groove. It sits in the groove with a defined side
clearance, which both provides a path for pressure and lets the ring find its own position. Once
the groove fills with carbon or its walls wear, the ring either stops moving altogether or moves too
freely, and either way the pressure assist becomes inconsistent. A large share of ring failures
trace back to this loss of freedom of movement, not to wear on the ring face itself. The oil side of
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the balance is just as fine: too thick a film and oil gets carried into the chamber, too thin and
metal-to-metal contact begins.

How to recognize the symptoms of ring failure

Ring failure rarely announces itself with a single symptom, and it is almost never sudden. The
usual progression is: oil consumption creeps up first, crankcase pressure rises next, and
compression and power loss show up last. Comparing the oil consumption log of two otherwise
identical trucks on the same route is often the fastest way to screen a suspect vehicle.

Symptoms of ring-related failure, likely mechanism, and first check

Symptom Likely mechanism First check

Gradual rise in oil consumption Worn oil control ring or a fatigued
expander spring

Oil-per-mile logging, external leak
inspection

Persistent bluish smoke under
load

Oil being carried into the combustion
chamber

Smoke observed under load,
crankcase pressure check

Puffing from the filler cap or
dipstick tube

Combustion gas escaping into the
crankcase, rising blow-by

Pressure check at the crankcase
vent outlet

Power loss, struggling on
grades

Loss of compression, falling end-of-
stroke pressure

Compression and leak-down
comparison across cylinders

Hard cold starting, extended
cranking

Compression too low to reach
ignition temperature

Per-cylinder compression
comparison while cranking

Oil in the intake manifold and
charge-air piping

Oily vapor carried over from
crankcase ventilation

Separate the vent return point from
the turbo side

Oil level not dropping despite
an oil-use complaint

Fuel dilution — a dosing issue, not a
ring fault

Check oil smell and viscosity, review
injection data

One cylinder clearly worse than
the rest

Broken or stuck ring, localized liner
damage

Cylinder-by-cylinder comparison
during leak-down

Two traps come with this table. First, none of these symptoms is unique to the rings — a blocked
crankcase vent, worn turbo seals or a dripping injector can produce a very similar picture.
Second, zero oil consumption is not the expectation; every engine maker allows for some. What
matters is not the absolute figure but how far the truck has drifted from its own history.

Telling ring-related oil consumption apart from other causes

The most expensive wrong call on an oil consumption complaint is pulling the engine apart
before checking anything else. Oil reaches the combustion chamber by four main routes, and
three of them have nothing to do with the rings: the valve guides and seals, the turbocharger's
shaft seals, oil carried into the intake by crankcase ventilation, and finally the rings and liner. All
four produce blue smoke; what separates them is the operating condition under which the
smoke appears.

Sources of oil entering the combustion chamber and how to tell them apart



Piston Rings · vadenoriginal.com

Source Typical smoke pattern Accompanying sign Distinguishing check

Valve guides and
seals

Brief puff on cold start, after
long idle, or after engine
braking

Crankcase pressure normal,
no smoke at steady speed

Inspect the head assembly
and guide clearance

Turbocharger
shaft seals

Noticeable on throttle-up
after idle, continues under
load

Oil pooling in the intake
pipe and charge-air cooler

Check shaft play, look for oil
on the intake and exhaust
side

Crankcase
ventilation line

Variable, usually light Oil in the intake tract, a
saturated separator

Clean the line and oil
separator, check crankcase
pressure

Rings and liner Steady under load,
increasing with rpm

High crankcase pressure,
puffing at the filler cap

Leak-down test, crankcase
pressure, compression
spread

External leak No smoke Level drops, oil trace under
the engine and on the block

Clean the block and monitor
for a fresh leak

Crankcase pressure is the single strongest indicator. With a valve-seal cause, crankcase
pressure stays normal, because no combustion gas is escaping downward. With a ring cause, oil
goes up while gas comes down at the same time — the two symptoms show up together. So the
first move is not to pull a cylinder but to measure crankcase pressure and log exactly when the
smoke appears. For the valve side — guide wear and pulling the head assembly — the engine
cylinder head group guide gives a separate checklist.

The logic behind compression and leak-down testing

A compression test measures the peak pressure a cylinder reaches at cranking speed, and it is a
fast way to screen the engine. It has two limits: the absolute number shifts with cranking speed,
oil temperature and battery condition, and it does not say why a cylinder reads low. For that
reason the result is read as the spread between cylinders, not chased as an absolute figure.

The test that finds the cause is the leak-down test. The cylinder is locked at top dead center on
the compression stroke, compressed air is fed in from an outside source, and you listen for where
the escaping air comes out. Its strength is that it points straight to the path the leak is taking.

Where the air escapes during a leak-down test and what it points to

Where the air is heard What it indicates Next step

Dipstick tube, filler neck,
crankcase vent

Loss of seal between the rings
and liner

Crankcase pressure check, borescope
inspection of the liner

Intake manifold or air filter
housing

Intake valve not seating fully Check valve clearance and seat condition

Exhaust outlet Exhaust valve not seating fully Check valve clearance, seat condition, look
for a burnt valve

Bubbles in the coolant
expansion tank

Head gasket failure or a crack Cooling system pressure test and head
inspection

https://www.vadenoriginal.com/en/blog/engine-cylinder-head-group-faults-replacement-maintenance
https://www.vadenoriginal.com/en/blog/engine-cylinder-head-group-faults-replacement-maintenance


Piston Rings · vadenoriginal.com

Where the air is heard What it indicates Next step

Air coming from the adjacent
cylinder

Gasket leak between
cylinders

Check the gasket and head deck flatness

The classic "wet test" makes the same distinction in a simpler way: a small, manufacturer-
approved amount of clean engine oil is added to the low cylinder and the test is repeated. The oil
temporarily seals the gap between the ring and the liner. If the reading jumps noticeably, the leak
is on the ring-and-liner side; if it barely moves, it is on the valve or gasket side. On heavy diesels
this method is applied with care, and the quantity — and whether it applies at all — should be
confirmed against the OE manual.

Pressurizing a cylinder during a leak-down test can make the engine turn over on its own. If the
piston is not exactly at top dead center, the air pressure will rotate the crankshaft, and a hand or
tool near the flywheel, pulley or fan area can be seriously injured. Before you start, secure the
vehicle, set the parking brake, put the transmission in neutral, always remove the crank-turning
tool, and keep clear of any rotating component. On a hot engine the exhaust manifold and head
surfaces carry a burn risk; only feed compressed air through a properly set regulator.

Crankcase pressure and blow-by measurement: the clearest
signal

Blow-by is combustion gas that gets past the rings into the crankcase, and it is never zero on any
engine. Even a healthy engine has a measurable amount — ring sealing is statistical, not
absolute. What matters is whether that leakage exceeds the manufacturer's limit and whether it
trends upward over time. The measurement is taken at the crankcase vent outlet with the engine
at operating temperature, at the rpm and load the OE procedure specifies; two readings taken
under different conditions cannot be compared.

Two mistakes are common in reading this data. The first is treating high crankcase pressure as
proof of a ring fault by itself. A blocked vent line or a saturated oil separator produces the same
reading and is a far cheaper fix. The engine's own cylinders are also not the only source feeding
the crankcase: an air brake compressor that is oil-lubricated and vented into the crankcase will
add to crankcase pressure once its own rings wear, and in that case it usually comes with a
second tell — oil being carried into the air system. The second mistake is deciding from a single
reading; the real value of blow-by data comes from logging it at regular intervals and reading
the trend.

The cheapest way to track ring condition across a fleet is to keep three logs side by side: oil
added per mile, periodic crankcase pressure readings, and the iron and silicon trend from oil
analysis. If all three are climbing together, check the air intake seal before opening the engine —
dust getting past the intake is the fastest known way to wear out rings and liners, and it usually
traces back to a single loose clamp or a split boot.
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Ring sticking: coking, carbon and its causes

A large share of ring failures come not from wear but from sticking. Hard coke and carbon build
up in the groove and lock the ring in place; a locked ring cannot press against the liner and the
seal is gone. When the oil ring sticks, it can no longer scrape off the surplus and consumption
jumps almost overnight. In this scenario the ring itself is often still within spec — what has failed is
its freedom of movement, choked off by the deposits around it. The causes tend to feed each
other:

Excess heat: insufficient cooling and a clogged radiator speed up oil coking on the piston
crown.

An extended oil change interval: the oxidized oil's detergent package runs out, carbon can no
longer stay in suspension, and it settles into the grooves.

The wrong oil: an oil that does not meet the engine's specification cannot deliver the
detergency and thermal stability needed at high temperature.

Excessive idling and a light-load duty cycle: lower combustion temperature speeds up
carbon buildup and leaves the ring with weak pressure assist.

Faulty dosing and fuel dilution: a dripping injector both produces carbon and washes away
the oil film, and the extra soot recirculated through the intake adds to the buildup.

A stuck ring can show up more clearly on a cold engine and appear to ease off once it warms up;
that is the carbon softening with heat, not the fault going away. Solvent additives in oil or fuel can
offer some benefit against light buildup, but they will not restore a worn groove, a fatigued spring,
or a broken ring. Any cleanup done without finding the root cause is temporary — the same oil
interval and the same duty cycle will reproduce the same result a few thousand miles later.

What is ring end gap, and why is it measured?

A ring is not a closed circle; there is a deliberate gap left between its two ends. The reason is
simple: the ring expands at operating temperature. Too little gap and the ends butt against each
other, the ring pushes outward against the liner from the inside, scores the surface and often
breaks. Too much gap and gas escapes straight through it — compression drops and blow-by
rises.

End gap is not a rough figure; it is calculated in proportion to the bore diameter and varies with
ring type. On heavy-duty engines the values typically fall in the tenths-of-a-millimeter range, but
the exact figure must come from the OE manual for that specific engine code. The measurement
is taken with the ring inside the liner, because the gap depends on the bore diameter the ring is
seated against.

Wipe the liner and the ring clean; leftover oil film or machining debris will throw off the
reading.

1

Push the ring down into the liner to the depth specified for the measurement; the OE
manual states this depth, usually a point low in the bore that has not worn.

2
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Besides end gap, the second critical measurement is side clearance: the vertical play of the ring
inside its groove. It is measured with a feeler gauge between the ring and the top face of the
groove, and it tells you whether the groove itself has worn. On keystone-section rings, groove
wear cannot be measured correctly with a flat feeler gauge — a keystone gauge is needed
instead. If the groove has worn, the fix is not a new ring but a new piston; a new ring set fitted into
a worn groove reproduces the same failure in short order.

Further reading

For a plain-language technical overview of this subject, see the reference article on Wikipedia.
Always confirm specific figures and procedures against the vehicle manufacturer service data.

Cylinder liner honing and how rings bed in

A ring only works by bedding into the liner's surface texture. Honing is what creates that texture: a
crosshatch pattern cut into the bore at a specific angle. The pattern does two jobs — it holds the
oil film so it stays continuous, and it provides a controlled amount of wear while a new ring beds
in. The crosshatch angle and surface roughness both come from the liner and engine
manufacturer's documentation.

Both extremes cause damage. A surface that is too rough wears the ring quickly and raises oil
consumption as oil pools in the deep marks. A surface that is too smooth and pattern-free —
glazing — makes it impossible for the ring to bed in at all, and no amount of break-in will stop the
engine from burning oil. Glazing is usually the result of long periods running under light load. That
is why modern practice favors plateau honing, where the peaks are knocked off the crosshatch
pattern so a new ring beds against a wide surface from the first hours of running. Most wet liners
used in heavy-duty trucks come pre-honed from the manufacturer and are not rehoned in the
field. Cleaning after honing matters just as much as the honing itself: the abrasive and casting
residue on the surface is never removed with a solvent wipe — it is scrubbed with hot soapy
water and a brush, then dried and oiled immediately.

Square the ring to the bore axis by pushing it down with an inverted piston; a tilted ring
gives a false gap reading.

3

Measure the gap between the ends with a feeler gauge set; the blade should pass through
with light drag.

4

Measure every ring separately and mark which cylinder each one belongs to.5

Compare the reading against the OE range; a ring set with a gap above the upper limit is
not used.

6

If the gap is under the lower limit and the manufacturer allows it, open it carefully with a
proper ring gap file, then deburr the ends.

7

Measuring the same ring position at the top and bottom of the bore also tells you
something about liner wear; a clear difference points to bore taper near the top.

8

https://en.wikipedia.org/wiki/Piston
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Break-in is the final step in bedding the rings. Common practice for the first hours of running is to
avoid long idling, run the engine through varying loads, and avoid holding it at full load for
extended periods. Somewhat higher oil consumption during this period is normal, and doing the
first oil and filter change early clears out the metal particles that break-in releases into the
system. Exact duration and loading profile vary by engine manufacturer.

The most common ring installation mistakes

Most oil consumption complaints that persist after a new ring set has been fitted trace back to
installation, not the part itself. A ring is one of the few components that is just as sensitive to
orientation and sequence as it is to tolerance.

Dirt that gets into the ring and liner area costs far more than the job itself. Every opening exposed
during disassembly must be plugged, and wire brushes, abrasive blasting and lint-shedding rags
have no place in the work area. Dropping a tool on the liner surface, scraping it with a sharp
edge, or skipping the wash after honing will wear out a new ring set within its first hours of
running. No ring that has been removed is ever reused, even if it still measures within spec.

Never scrape the piston grooves with an old ring or a screwdriver; the groove widens and
side clearance is permanently ruined. Use a proper groove-cleaning tool instead.

1

Do not try to spread a ring open by hand; installing it without a ring expander tool distorts
the ring and reduces its spring tension.

2

Fit rings that carry a top mark with that mark facing up. A tapered or stepped second ring
fitted upside down pumps oil upward instead of scraping it down, and the engine burns oil
from day one.

3

On a multi-piece oil ring, visually confirm the expander spring's ends do not overlap; an
overlapped spring makes the consumption permanent.

4

Stagger the ring gaps at the angles the OE manual specifies. Lining up the gaps opens a
direct path for gas, and the staggering also has to avoid the pin axis and the thrust faces.

5

Oil the rings and the liner with clean engine oil before assembly; never use grease or
assembly paste.

6

When sliding the piston into the liner, choose a ring compressor of the correct diameter
and seat it fully against the liner; if the compressor slips, a ring breaks at the liner edge.

7

If you feel any resistance, pull the piston back and check whether a ring has slipped out of
the compressor; forcing it with a hammer handle damages either the ring or the liner
edge.

8

After assembly, turn the crankshaft by hand through a few full revolutions to confirm
nothing binds, and record the tools and measurements used in the vehicle file.

9
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When ring replacement alone is not enough

"We replaced the rings but it's still burning oil" is one of the most repeated complaints in engine
repair. The reason is straightforward: the rings are usually an outcome, not the fault itself. If the
conditions that wore them out in the first place are still in place once the new rings go in, the
same result comes back quickly.

Cases where replacing the rings alone is not enough

Condition Why rings alone will not fix it What is needed

Liner bore worn, out-of-
round or tapered

A new ring cannot seat fully against a
worn surface

Measure the bore; replace the liner if it
is out of limit

A wear ridge has formed at
the top of the bore

The new top ring hits the ridge and
breaks

Assess the liner and replace it if it does
not pass

Liner surface is glazed The ring cannot bed in, and oil
consumption becomes permanent

Resurface if the manufacturer permits
it, otherwise replace the liner

Piston ring groove is worn Side clearance grows, and the new ring
fails the same way quickly

Measure the groove and keystone fit,
replace the piston

Dust leaking past the
intake tract

Abrasive dust wears out the new ring
just as fast

Inspect the filter, boots and clamps for
a proper seal

Crankcase ventilation is
blocked

High crankcase pressure forces oil past
seals and into the chamber

Clean or replace the line and the oil
separator

Injector dripping, dosing off
spec

Excess fuel washes the oil film away
and generates carbon

Check injection quantity and return-
flow data

Main and rod bearings
worn

Sealing stays unstable while oil
pressure and crank alignment are off

Measure the bearings and journals,
widen the scope of the job

Scoping the job comes down to reading this table. On most heavy-duty engines the piston, liner
and ring set are already treated as a matched kit; replacing just the rings only makes sense once
the liner and groove measurements come back within limits. If there is any suspicion of journal
wear, out-of-roundness or bearing damage further down, the job stops being a simple ring
replacement — the crankshaft guide covers the measurements and failure signs on the crank
side and helps define the scope. An engine repaired with the wrong scope gets opened a second
time, and the total cost ends up well above what the correctly scoped job would have run.

Technical values and general reference figures

The table below collects the figures most often needed on ring work; these rows are not for
making the final call, they are for judging whether a measurement you just took looks
reasonable.

Ring measurement and application reference figures (general reference only, the OE manual is authoritative)

Quantity or check General reference Interpretation

https://www.vadenoriginal.com/en/blog/what-is-a-crankshaft-function-failure-symptoms-and-maintenance
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Quantity or check General reference Interpretation

Ring end gap Proportional to bore diameter, tenths
of a millimeter range

Measured with the ring in the liner, at the
depth the OE manual states

Groove side clearance Measured with a feeler gauge, the OE
range is decisive

Use a keystone gauge, not a flat feeler, on
keystone grooves

Positioning of the end
gaps

Staggered at the angles the OE
manual specifies

Kept clear of the pin axis and the thrust
faces

Crankcase pressure
(blow-by)

Never zero; the OE limit and the trend
are what matter

Measured hot, at the specified rpm and
load

Compression and leak-
down test

The spread between cylinders
matters, not the absolute value

Air heard at the dipstick tube points to the
rings and liner

Honing surface finish A crosshatch pattern with a plateau
finish is the target

Too rough wears the ring, glazed prevents it
from bedding in

Reuse of rings A removed ring is never reused Spring tension and the bedded surface
cannot be recovered

Normal oil
consumption

The engine manufacturer defines an
upper limit

Zero is not expected; what matters is
deviation from the truck's own trend

Maintenance and habits that extend ring life in a fleet

There is no fixed replacement interval for rings; operating conditions decide their life, not mileage.
Two trucks with the identical engine can have very different outcomes — one runs high mileage
with no issue while the other needs an overhaul far earlier because it was pulling dust past the
intake or sitting at idle constantly. There is no separate "ring maintenance" task as such;
maintaining the rings means maintaining the oil and air chain around them.

Oil specification and change interval: use the performance class and viscosity the engine
calls for, and shorten the interval under severe duty.

Air intake sealing: check the filter housing, boots and clamps on a regular schedule; dust
getting past the intake is the fastest way to wear out rings.

Crankcase ventilation: clean the line and oil separator on a set schedule; a blockage drives
crankcase pressure up.

Idle discipline: cut unnecessary idle hours; long periods of idling speed up carbon buildup and
ring sticking.

Cooling system: keep the thermostat, radiator and coolant circuit in good order; excess heat
cokes the oil and locks the rings.

Fuel and dosing health: a dripping injector both washes away the oil film and produces
carbon, so correct dosing drift early.

Oil consumption log: track the amount of oil added per mile at the vehicle level; a break in the
trend is the earliest warning.

Periodic blow-by measurement: readings taken repeatedly under the same conditions are
far more reliable than a single value.
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Correct break-in: the first hours after an overhaul shape ring life more than the following
hundreds of thousands of miles do.

A piston ring is one of the smallest and cheapest parts in the engine, yet the load it carries is
anything but small: it holds combustion pressure, carries the piston's heat away, and decides
how far the oil is allowed to travel. That is why a truck coming into the shop with a "burning oil" or
"lost compression" complaint marks the start of the diagnosis, not the end of it. The order is fixed:
rule out external leaks and crankcase ventilation first, measure crankcase pressure next, locate
the leak path with a compression and leak-down comparison, and only decide the scope of the
job — with liner and groove measurements — once the engine is actually open. At every step, the
current OE service documentation for that vehicle's engine and chassis code remains the final
word.

Liner protrusion and the sealing of the cylinder head gasket are linked subjects; for the symptoms
of a burnt gasket and the reasons behind them, see the burnt cylinder head gasket guide.

Some engine families adjust protrusion by offering lower shims of different thicknesses. If the
measured result is out of tolerance, verify that the lower seating surface and the shim are clean,
free of burrs, and the correct thickness before forcing the liner.

This document is for information only; in practice the vehicle manufacturer's current service manual and safety instructions apply.
Values are general references for common heavy-duty systems; use the relevant OE service document for model-specific figures. ©
VADEN Otomotiv San. Tic. A.Ş. · vadenoriginal.com
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