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Caliper Guide Pin, Bushing &
Bolt: Faults, Repair, Care
Learn how caliper guide pins and bushings seize, how to diagnose uneven
pad wear, and the correct removal, greasing and torque steps for
replacement.
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When the pads on one axle of a tractor unit have worn by markedly different amounts, when the
disc has turned blue, or when the vehicle returns a low reading on a single wheel during a brake
test, the technician usually looks at the pads and the disc first. In the field, though, the real culprit
is normally a smaller group of parts: the guide pins, bushings and bolts that let the caliper slide
on its carrier. The moment this group seizes, the caliper can no longer move freely, pad pressure
piles up on one side, and the whole system begins to wear out in sequence. This guide explains,
from a workshop point of view, the function of the guide pin, bushing and bolt group in heavy
commercial vehicle disc brake calipers, its failure symptoms, the correct diagnostic sequence,
the discipline required during removal and refitting, and the maintenance habits that extend its
service life.

💡 TIP — This document was prepared by the VADEN technical team on the basis of heavy commercial
vehicle brake system service practice and OE manufacturer documentation. The values given here are
general reference figures; for exact data such as tightening torque, sliding travel, and pad and disc
wear limits, the current OE service manual matching the vehicle's engine and chassis code is
authoritative. Last updated: July 2026.

What Is a Caliper Guide Pin, Bushing & Bolt? Function and
Operating Principle

The Caliper Guide Pin, Bushing & Bolt set is the assembly of guide pins, sliding bushings, boots
and mounting bolts that allows the caliper body to move axially on its carrier in heavy
commercial vehicle disc brakes. The Caliper Guide Pin, Bushing & Bolt group typically works
with 25-40 mm of axial sliding travel over the life of a pad set and a guide pin bolt torque in the
region of 30-60 Nm; the moment a boot starts to leak, service life shortens noticeably.

The operating logic of the sliding (floating) type disc brake caliper used on heavy commercial
vehicles is simple: the brake chamber transmits clamping force to the mechanism on one side of
the caliper, the pad on that side presses against the disc, and the reaction force slides the caliper
body in the opposite direction to bring the outer pad onto the disc as well. In other words, both
sides of the brake apply equal force only as long as the caliper can slide freely. The one thing that
makes this sliding movement possible is the guide pin and bushing group.

In most applications the group consists of two pins, and those two pins do not do the same job.
The long pin generally takes on the primary guiding role, while the short pin allows angular
freedom and absorbs manufacturing and assembly tolerances as well as thermal expansion
during braking. For that reason the bushing material and clearance value of the two pins may
differ; the parts within the set are not interchangeable.

The system is not a mechanism that makes large, continuous movements. During normal
braking the caliper moves less than a millimetre; the real long travel appears gradually as the
caliper shifts to a new position while the pads wear. A sliding pair that moves little, endures harsh
hot-cold cycles and is constantly exposed to water and salt — this is exactly the environment
corrosion favours. That description also determines the failure character of the guide pin and
bushing group: the part does not break, it seizes.



Caliper Guide Pin, Bushing & Bolt · vadenoriginal.com

Which components make up the group?

Guide pin: the pin on which the caliper slides, usually a surface-treated steel or corrosion-
resistant coated pin.

Sliding bushing: the bronze, steel or polymer/PTFE based bushing that determines the friction
and clearance between pin and bore.

Boot (bellows) and retaining ring: the sealing element that protects the pin against water, salt
and dust — in practice the part that decides the life of the whole group.

Cap / plug: the plastic or metal element that closes the outer mouth of the pin bore, single-
use in most systems.

Guide pin bolt: the bolt that fastens the pin to the caliper carrier, in most applications coated
with a locking treatment and single-use.

Caliper body/carrier bolts: high-torque bolts that fasten the caliper to the axle flange or
carrier, frequently tightened by torque plus angle.

High-temperature grease: the special grease specified by the manufacturer for the pin bore;
ordinary lithium grease is not used in this area.

In which OE brake systems does it appear?
On heavy commercial vehicles the guide pin and bushing geometry depends far less on the
vehicle make than on the brake system family built onto it and on the axle type. The most
widespread applications in the field are the pneumatic disc brake families originating from
Knorr-Bremse and Wabco/ZF, together with caliper installations of Meritor origin; each of these is
used on truck, tractor, bus and trailer axles with different pin lengths and bushing arrangements.
Vehicles such as the Mercedes-Benz Actros, Volvo FH, MAN TGX, DAF XF, Scania R series and Iveco
Stralis carry different versions of these caliper families. These names are given only as
application examples: the same vehicle model may have a different caliper — and therefore a
different guide pin set — in different production years and axle configurations. The correct part is
determined not by the vehicle model but by the caliper type and OE number.

Bolt property class and why single-use?
Caliper mounting bolts are high-strength fasteners; in the industry these bolts typically
correspond to property classes 10.9 and 12.9 within the scope of ISO 898-1, and many of them are
tightened close to the yield point using the torque-plus-angle method. A bolt tightened by that
method stretches permanently; once removed, it will not deliver the specified preload if reused. In
the same way, on bolts with a locking coating the coating does the job only during the first
tightening. On the corrosion resistance side, coating performance is generally defined by the ISO
9227 salt spray test. Braking performance itself is assessed at vehicle level within the ECE R13
framework; a caliper that does not slide freely is measured directly as brake imbalance in that
inspection. Which class, which coating and which tightening method apply to a given installation
must be confirmed from the relevant OE catalogue.

Floating caliper guide arrangement types and service characteristics (general reference)

Guide arrangement Typical installation Characteristic behaviour Service note
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Guide arrangement Typical installation Characteristic behaviour Service note

Long pin + short pin
(classic two-pin
arrangement)

Truck and tractor
drive/front axles

The long pin guides, the
short pin allows angular
freedom

Pins and bushings are not
interchangeable

Guide pin + fixed-
bearing pin

Bus and some
trailer axles

One side slides, the other
side fixes the position

A difference in clearance is
normal and should not be
treated as a fault

Polymer/PTFE bushed
arrangement

Modern lightweight
caliper installations

Low friction, sensitive to
grease type

Only the grease specified by the
manufacturer is used

Metal (bronze/steel)
bushed arrangement

Heavy loads and
high thermal stress

Heat resistant, more
sensitive to corrosion

Rapid seizure is seen after boot
damage

Trailer / semi-trailer axle
installations

Semi-trailer and
tanker axles

Long standing periods,
low brake usage

Standstill corrosion is seen most
often here

⚠ CAUTION — The guide pin set is specific to the caliper type; even the front and rear axles of the same
vehicle may use different sets. Do not select the part by vehicle model and year alone. Verify the type
label on the caliper body, the diameter and length of the old pin, and where possible the OE number of
the old part together. A one-millimetre difference in diameter or length may look like it "more or less
fits" during assembly, but it upsets the sliding clearance, stretches the boot and drives the group back
into seizure within a few months.

How do you recognise a Caliper Guide Pin, Bushing & Bolt failure?

Caliper Guide Pin, Bushing & Bolt failures almost always trace back to the same root cause: the
boot tears, water and salt get in, corrosion forms between bushing and pin, and the caliper stops
sliding. The symptoms then show themselves as brake imbalance, uneven pad wear and
overheating. The table below matches field symptoms with their probable causes and the
method of confirmation.

Caliper Guide Pin, Bushing & Bolt failure symptoms, probable causes and verification methods

Symptom Probable cause Check / verification

Inner pad noticeably more
worn than the outer pad

Caliper is not sliding, clamping
load piles up on one side; pin
seized

Measuring pad thicknesses separately; axial
movement test of the caliper by hand or with
a lever

One end of a pad worn more
than the other (tapered
wear)

One pin has seized, the caliper
is running at an angle

Checking free movement of both pins
separately; looking for rub marks in the carrier
bore

Vehicle pulls to one side
under braking, brake
imbalance on the axle

The caliper on one wheel is
not free, brake force is low

Axle-based force comparison on a brake
tester, inspection data within the ECE R13
framework

One wheel rim noticeably
hot after driving, smell of
burning

Caliper is not releasing, pad is
rubbing on the disc (brake
drag)

Wheel temperature difference across the axle
with an infrared thermometer; free rotation
check
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Symptom Probable cause Check / verification

Torn or swollen boot, grease
leakage or blackened
grease

Loss of sealing; water and salt
entering the bushing bore

Visual inspection of the caliper from above
and below; checking whether the boot lip has
come off the retaining ring

Blueing, heat cracks or
polishing on one face of the
disc

Overheating caused by a
continuously rubbing pad

Inspecting both disc faces separately;
thickness and run-out measurement

Slow release after the brake
is applied, light rubbing
noise

Sliding resistance has
increased; bushing swollen or
grease hardened

Raising the vehicle and comparing free wheel
rotation before and after braking

Rust streaks or signs of
loosening around the caliper
bolt

Bolt has lost its preload or has
been reused

Position check with a marker line; breakaway
torque check with a torque wrench

Brown dust in the pin bore,
resistance during removal

Corrosion product has built
up, the bushing-pin pair has
locked

Visual inspection inside the bore during
removal and examination of the pin surface

Free sliding test
Caliper Guide Pin, Bushing & Bolt diagnosis is fastest with the free sliding test carried out by hand.
Once the vehicle has been safely raised and the wheel removed, the caliper body is pushed and
pulled in the axial direction; in a healthy group the caliper moves without effort, without catching,
and with similar force in both directions. Catching in one direction, jerky progress or no
movement at all indicates seizure. During the test, look at the character of the movement rather
than its amount: a small but smooth movement can be normal, while intermittent, forced
movement is always abnormal.

Verification by temperature difference
Caliper Guide Pin, Bushing & Bolt related drag is very clearly visible with an infrared thermometer
after a short test drive. The two wheels on the same axle should be at similar temperatures in
normal driving; if one side is noticeably hotter, the brake on that wheel is not releasing. Take the
measurement from the disc and caliper area rather than the wheel hub, and keep the measuring
points identical on both sides. This method is the earliest warning that catches the problem
before pad wear even appears.

Pad thickness map
Caliper Guide Pin, Bushing & Bolt failure shows its clearest evidence on the pads. Measure the
thickness of the inner and outer pads separately, and moreover at the leading and trailing end of
each pad, and draw up a map for one axle. A large difference between inner and outer shows
that the caliper is not sliding, while a difference between the two ends of a single pad shows that
the caliper is running at an angle. The picture encountered most often in the field is the inner pad
being noticeably more worn than the outer; when this picture appears, completing the pad
change without checking the guide pin and bushing means the new pads will be consumed just
as quickly.
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How is a Caliper Guide Pin, Bushing & Bolt replaced? Step by step

⚠ CAUTION — Caliper Guide Pin, Bushing & Bolt replacement is an intervention on the brake system and
directly concerns personal safety. Personal protective equipment is essential: impact-resistant
goggles, gloves, safety footwear and a mask against brake dust. The vehicle must be on level ground,
supported on stands of adequate capacity, the remaining wheels chocked, and it must not be
forgotten that spring brake chambers hold stored energy while air pressure is released. Do not work on
the caliper without caging the spring brake chamber; do not blow brake dust off with compressed air,
use a wet method or extraction.

Make the vehicle safe: Stop the engine, set the parking brake according to the operating
instructions, chock the wheels and place the vehicle on stands of adequate capacity. On
axles fitted with spring brake chambers, cage the chamber mechanically.

1

Remove the wheel, clean and document the current condition: Free the area around the
caliper, the pin caps and the bolt heads from dirt, salt and rust with a wire brush and a
suitable cleaner; starting removal with a dirty surface carries abrasive straight into the
bore. Before dismantling, measure and record pad thicknesses, disc thickness and the
position of the caliper — this data is the only way to confirm the root cause of the failure
afterwards.

2

Remove the pads and retainers: Take out the pad retaining spring, its pin and the pads
according to the manufacturer's procedure. Keep the pads separated and marked with
the side they came from; the wear pattern is a continuation of the diagnosis.

3

Remove the pin caps and bolts: Take out the caps with a suitable tool and loosen the
guide pin bolts in stages. On seized bolts use penetrating fluid and patience rather than an
impact tool; a snapped bolt multiplies the job many times over.

4

Separate the caliper and withdraw the pins: Separate the caliper body from the carrier
and never let its weight hang on the brake hose — support the caliper with a hook wire or a
stand. If the pins resist as you pull them out of the bore, the inside of the bore is corroded.

5

Inspect the bore and the carrier: Clean the pin bore of corrosion products and check the
inner surface for steps, oval wear or cracks. On a carrier with a damaged bore a new pin
will also seize before long; in that case the decision must be taken at caliper/carrier level.

6

Verify the new set by comparison: Lay the new pins, bushings, boots and caps side by
side with the old parts and compare diameter, length, boot lip and bushing type. Do not
mix up the long and short pins; the parts within the set are position-specific.

7

Apply the manufacturer's grease in the correct quantity: Apply only the high-
temperature grease specified by the manufacturer, in the defined places and quantity.
Excess grease forms a hydraulic cushion in the bore that prevents the pin from seating
fully and swells the boot from the inside; ordinary lithium grease breaks down under heat
and locks the bushing.

8
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What are the most common mistakes when replacing a Caliper
Guide Pin, Bushing & Bolt?

⚠ CAUTION — On the Caliper Guide Pin, Bushing & Bolt group the most expensive mistake is reusing
removed bolts. A significant proportion of caliper and guide pin bolts are tightened close to the yield
point with torque plus angle, or carry a locking coating; a bolt that has been tightened once will not
deliver the same preload again. A bolt that looks sound will loosen under driving vibration on its second
use and upset the position of the caliper. A removed bolt is renewed — it is not "cleaned and refitted".

⚠ CAUTION — Rescuing a seized pin by heating it, hammering it or reducing its diameter with abrasive
paper is not a repair. Heat permanently damages the surface treatment of the pin and the material
structure of the bushing; a sanded pin enlarges the sliding clearance and causes the caliper to run at
an angle. A seized group is renewed as a set and the condition of the bore is assessed separately.

Changing only the pads and skipping the guide pin and bushing check: Because the cause
of the uneven wear has not been removed, the new pads are consumed just as quickly.

Leaving the boot with a "small tear, it will do": The boot is the single part that determines the
life of this group; a torn boot means a seized pin before long.

Using the wrong grease: Ordinary lithium or copper based grease breaks down at the
temperatures in the brake area and locks the bushing; only the grease specified by the
manufacturer is used.

Overfilling with grease: Grease trapped in the bore prevents the pin from seating fully and
swells the boot from the inside until it comes off its lip.

Mixing up the long and short pins: The two pins do different jobs; if they are swapped, the
caliper either cannot slide freely or runs with excessive clearance.

Hanging the caliper on the brake hose: The inner braid of the hose is damaged; the damage
appears not during assembly but months later under pressure.

Assemble in the correct sequence and torque: Seat the boots fully by their lips, place the
pins in their bores without forcing them, and fit the caliper onto the carrier. Always fit new
guide pin and caliper bolts and tighten them to the value stated by the manufacturer, in
two stages if torque plus angle is required. Tightening without a torque wrench is not
acceptable on this group.

9

Refit the pads and verify free movement: Put the pads and retainers back in place,
operate the adjuster mechanism according to the procedure, and check the axial free
movement of the caliper by hand once more. If any catching is felt, the assembly is not
considered complete.

10

Test and carry out a second check: Fit the wheel and tighten the wheel nuts to the
specified torque, raise system air pressure and check that the brake holds, then carry out
a short test drive. After the drive, compare wheel temperatures across the axle and re-
check the wheel nut torque after the first hundred kilometres.

11
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Feel of the hand or an impact tool instead of a torque wrench: Overtightening deforms the pin
bore, undertightening leads to loosening; both directly affect brake safety.

Working on one wheel only: The opposite side of the same axle has experienced similar age
and environmental conditions; it should at least be checked.

Blowing brake dust off with compressed air: This is a respiratory risk; wet cleaning or an
extraction system must be used.

Fitting a new set into a damaged bore: In an oval or stepped bore the new pin will also seize
before long; the decision must be taken at caliper/carrier level.

Caliper Guide Pin, Bushing & Bolt technical values and inspection
points

The Caliper Guide Pin, Bushing & Bolt values given below are general reference ranges commonly
encountered in heavy commercial vehicle pneumatic disc brake applications. Caliper family,
axle type, production year and equipment level change these ranges; for exact data always refer
to the vehicle manufacturer's current service manual.

Caliper Guide Pin, Bushing & Bolt technical values (general reference)

Parameter Typical range (general reference) Note

Caliper axial sliding travel (over
pad life)

25–40 mm Varies with the caliper family and pad
thickness

Guide pin diameter Approximately Ø25–Ø40 mm Long and short pins may differ in
diameter; measure with a caliper gauge

Brake system supply pressure 7.0–8.5 bar (100–125 psi) What makes the caliper work is not
pressure but freedom to slide

Disc/caliper area temperature in
normal driving

100–250 °C On a long descent the disc face can
exceed 400 °C

Temperature difference
between wheels on the same
axle

A noticeable difference is
considered abnormal

Infrared measurement must be taken
from the same point

Remaining friction material
thickness limit

Typically in the region of 2 mm The limit value is manufacturer specific
and taken from the manual

Disc wear limit (typical 22.5" ADB
installation)

New approximately 45 mm,
limit approximately 37 mm

Thickness and crack criteria are
confirmed from the manufacturer's
table

Boot and cap condition Untorn, dry, lip fully seated Caps are single-use in most systems

Inspection interval (visual) At every pad check and at
scheduled maintenance

In fleet use, an additional check after
winter is recommended

Caliper Guide Pin, Bushing & Bolt fastener torques (general reference, Nm)

Fastening point
Typical torque band (general
reference)

Application note
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Fastening point
Typical torque band (general
reference)

Application note

Guide pin bolt 30–60 Nm Torque plus angle in some systems; the bolt is
always renewed

Caliper body – carrier
mounting bolt

180–300 Nm or torque plus
angle

Sequence and stages are manufacturer
specific

Caliper carrier – axle flange
bolt

250–450 Nm + angle High property class, treated as single-use

Pin cap / boot retaining ring By hand, in the region of 10–
20 Nm

Overtightening cracks the plastic cap

Pad retaining pin and spring
elements

Manufacturer specific low
torque

A deformed spring element is renewed

💡 TIP — The torque values are given only as a guiding range. The front and rear axles of the same
vehicle may be tightened to different values; on connections that require torque plus angle, applying
torque alone is insufficient and will not bring the bolt to the specified preload. What counts in practice
is the vehicle manufacturer's current service manual for the specific chassis/axle code; tightening
must always be carried out with a calibrated torque wrench.

Does the caliper slide axially without effort and without catching?

Are the inner and outer pad thicknesses close to each other, and is there tapered wear on any
single pad?

Are there tears, swelling, hardening or grease leaks on the boots?

Are the pin caps in place and intact, and has water entered the bore?

Are there rust streaks, marker line shifts or signs of loosening on the bolt heads?

Is there blueing, heat cracking or polishing on one face of the disc?

After the test drive, are both sides of the same axle at similar temperatures?

When the brake is released, does the wheel turn freely, or is there a rubbing noise?

How is a Caliper Guide Pin, Bushing & Bolt maintained and its life
extended?

The Caliper Guide Pin, Bushing & Bolt group has no fixed replacement interval; what determines
its life is sealing, grease quality and assembly discipline. A group with an intact boot, fitted with
the correct grease and with its bolts properly torqued is one of the longest-lasting parts on the
vehicle. A group that works on salted winter roads, has a torn boot and was not checked during a
pad change, on the other hand, can seize within a single season. The habits below are the
maintenance items that make the biggest difference in the field.

Guide pin check at every pad change: A pad change is the natural, cost-free opportunity to
check sliding freedom; skipping it is the most common maintenance mistake.
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Renewing the boot early: If a torn or hardened boot is replaced before the pin has seized, the
whole group is saved.

Right grease, right quantity: Only the high-temperature grease specified by the
manufacturer must be used, and the quantity must follow the procedure.

Extra check after winter: Salt and moisture are the main triggers of corrosion; a visual check
at the end of winter catches seizures early.

Moving vehicles that stand for long periods: Standstill corrosion is widespread, especially on
trailer and semi-trailer axles; periodic movement and brake use reduce it.

The habit of temperature scanning: In fleet maintenance, an axle-based temperature
comparison with an infrared thermometer catches the fault before the pads wear.

Thinking at axle level: If there is seizure on one wheel, the opposite side has experienced the
same environment; the two should be assessed together.

Renewing bolts and caps: Reusing elements that are treated as single-use is the most
expensive failure arising from the cheapest part.

Monitoring after the job: After every job that touches the brake system, torque and
temperature checks must be repeated within the first hundred kilometres.

In fleet operations the most efficient approach is to treat the guide pin and bushing group not as
a single part but as a maintenance kit. Renewing the pins, bushings, boots, caps and bolts in the
same service visit on a vehicle that is already in for pad or disc work is markedly more
economical when compared with the cost of bringing the vehicle back to the workshop a second
time a few months later. It should also be remembered that a seized caliper affects not only its
own pads but also the disc, the brake balance of the opposite wheel and ultimately fuel
consumption.

Frequently Asked Questions

What happens when a caliper guide pin seizes?
Because the caliper cannot slide freely, brake pressure is not distributed equally between the two
pads. As a result the inner pad wears rapidly, the outer pad hardly wears at all, the disc overheats
on one face and the brake force at that wheel drops. At a later stage the pad is in constant
contact with the disc, so the wheel heats up and a burning smell and brake imbalance appear.

When are the caliper guide pin and bushing replaced?
There is no fixed mileage interval. The replacement decision is made according to condition: the
set is renewed if the boot is torn, if the caliper does not slide freely in the axial direction by hand, if
the inner and outer pads have worn by a marked difference, or if the pin resists during removal. In
practice, the most appropriate moment is when signs of seizure are seen during the check
carried out at a pad change.

Can caliper bolts be reused?
In most heavy commercial vehicle applications they cannot. The great majority of caliper and
guide pin bolts are tightened close to the yield point with the torque-plus-angle method or carry
a locking coating; in either case the bolt cannot deliver the same preload after the first
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tightening. Replacing them with new bolts once removed is the rule, and the exact requirement is
stated in the vehicle manufacturer's service manual.

Which grease is applied to a caliper guide pin?
Only the high-temperature brake grease specified by the caliper manufacturer is used; these
greases are generally silicone or synthetic based and are chosen to be compatible with the
bushing material. Ordinary lithium or copper based greases can break down and harden at the
temperatures found in the brake area and lock the bushing. The quantity of grease also matters:
excess grease is trapped in the bore and prevents the pin from seating fully.

Why does the inner pad wear more than the outer one?
This picture is almost always caused by the caliper not being able to slide freely. On a floating
caliper the outer pad is brought onto the disc only by the caliper body sliding back; when the pin
seizes this movement does not take place and the inner pad carries most of the braking load.
Whenever a difference between the pads is seen, the guide pin, bushing and boot must be
checked.

Does caliper seizure increase fuel consumption?
Yes, indirectly but measurably. A caliper that does not release keeps the pad in constant contact
with the disc; this continuous friction creates drag and makes the engine work harder to hold the
same speed. It also shortens disc and pad life and can unbalance tyre wear.

How is the correct guide pin set selected?
The vehicle model alone is not sufficient for selection. The determining factor is the caliper type:
the type/label information on the caliper body, the axle position, the production year and, where
possible, the OE reference number of the old part should be used together. Measuring the
diameter of the old pin with a caliper gauge and its length with a rule and comparing them with
the new part before ordering is the safest final step.

Can a seized guide pin be rescued by heating?
It is not an acceptable method. Heating permanently damages the surface treatment of the pin
and the material structure of the bushing; reducing its diameter with abrasive paper enlarges the
sliding clearance and causes the caliper to run at an angle. A seized group is renewed as a set
and the condition of the pin bore is assessed separately.

How long does a caliper guide pin replacement take?
The main factors determining the time are access and the level of corrosion. A wheel done
together with a pad change, where the bolts come out without trouble, is a job of a few hours in
most applications. Where corrosion is heavy and the bolts require penetrating fluid and patience,
or where damage is found in the carrier bore, the job can extend to half a day or more. Having
the part in stock is the factor that most shortens the planned downtime.

Is caliper seizure detected during a brake inspection?
Yes, the place where it usually shows most clearly is the brake tester. The wheel with a seized
caliper produces lower brake force than its counterpart on the axle, and this is measured as axle-
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based imbalance assessed within the ECE R13 framework. In addition, the wheel not turning freely
after the brake is released is seen in the same test as residual drag.

VADEN ORIGINAL is a manufacturer producing OE-quality spare parts for heavy commercial
vehicle brake and fuel systems. Our Caliper Guide Pin, Bushing & Bolt product family holds guide
pins, sliding bushings, boot and cap kits and mounting bolts for truck, tractor, bus and trailer
axles in stock, matchable by caliper type. You can search for the set suited to your vehicle by
caliper type or OE reference number and place your order after confirming it with the
compatibility information in the catalogue.

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


