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WHY THIS GUIDE MATTERS? FAILURE MODES & ROOT CAUSES

This bulletin addresses the engineering challenges
observed with the AJ20D4 powertrain, focusing on
the degradation mechanisms affecting the timing
chain assembly and associated systems. Key issues
include premature timing chain elongation and
tensioner malfunction, compounded by diesel fuel
contamination in engine lubricants and carbon
deposits on intake components due to exhaust gas
recirculation (EGR) operation.

ABOUT THE AJ20D4 ENGINE
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+ 2.0L turbocharged 4-cylinder diesel : S———— o o~ - g —

+ Used in: Jaguar XE/XF/F-Pace, Range Rover Evoque/
Velar, Discovery Sport '

+ Used 2015-2020

« Known for rear-mounted timing chain, DPF, and
EGR integration

TIMING CHAIN AND DIESEL FUEL DILUTION OF CARBON DEPOSITS IN
TENSIONER LUBRICANT INTAKE AND EGR SYSTEM




TIMING CHAIN AND TENSIONER

Premature elongation of the timing chain results primarily from
mechanical wear of roller pins and chain links under high cyclic
loads exacerbated by inadequate lubrication

Hydraulic tensioner degradation arises due to contaminated
engine oil and reduced oil pressure, causing ineffective chain
tension and increased slack

Extended oil drain intervals (up to 21,000 miles) permit oil viscosity
breakdown, particulate accumulation, and sludge formation,
impairing tensioner hydraulics and chain guide surfaces

Polymer chain guides are prone to wear accelerated by oil
contamination and mechanical loading, resulting in loss of chain
alignment and accelerated wear

DIESEL FUEL DILUTION OF LUBRICANT

The AJ20D4 utilizes active DPF regeneration cycles, injecting post-
combustion fuel to raise exhaust temperature

Under suboptimal conditions (e.g, frequent short trips, low engine
temperatures), unburnt diesel bypasses combustion, entering the
crankcase via blow-by gases, diluting engine oil

This dilution reduces lubricant viscosity and film strength,
accelerating wear of precision components such as timing chains
and tensioners, and impairing hydraulic actuation

Monitoring of oil viscosity and fuel contamination is essential to
prevent accelerated component degradation

JLR state that the maximum acceptable diesel fuel dilution of the
engine oil with the Ingenium engine is 7% which is back up by their
test data. The industry standard for diesel fuel dilution is normally a
maximum of 5%

FAl recommend that any engine oil with a diesel fuel dilution of
more than 4% should be considered high and it is recommended
that the vehicle undergoes an oil change as soon as possible

Please note thatin no way is FAl stating that the 7% dilution that
JLR states is ok is incorrect for the Ingenium engine, but rather
FAl aligns itself with the industry standard and what is
recommended to better protect the internal condition of any
diesel engine.

However it is ultimately the choice of the vehicle owner at which
point they decide to change the engine oil if fuel dilution is
present when checked.




CARBON DEPOSITS IN INTAKE AND EGR DIAGNOSTIC INDICATORS
SYSTEM

« Recirculated exhaust gases via the EGR system introduce SYMPTOM TECHNICAL DIAGNOSTIC
particulate-laden gases into the intake manifold ASSESMENT PROCEDURE

« Over time, carbon deposits accumulate on intake valves, ports, and

EGR cooler passages, restricting airflow and heat transfer % Engine noise (cold start rattles) Timing chain slack due to Acoustic analysis; engine start-up
. . - o tensioner failure noise inspection
« These deposits adversely affect combustion efficiency, emissions P
control, and can lead to increased combustion chamber

« The combination of soot deposition and thermal cycling
necessitates periodic cleaning interventions.

Elevated engine oil level or fuel smell Diesel dilution in oil Oil analysis including viscosity and
flash point testing

temperatures and component wear
Camshaft-crankshaft timing Chain elongation or sprocket wear ~ OBD-II fault code reading; live cam/
[:::j correlation DTCs (P0016, P0017) crank correlation data
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Rough idle, hesitation, or power loss Intake valve carbon fouling and EGR  Visual inspection with borescope;
restriction intake manifold pressure

monitoring




RECOMMENDED SERVICE ACTIONS COMMON WARRANTY CLAIMS

1 p 3 4

TIMING CHAIN ENGINE OIL CARBON DEPOSIT OPERATIONAL
SYSTEMOVERHAUL MAINTENANCE MANAGEMENT GUIDANCE

Replace timing chain, hydraulic Shorten oil service intervalstoa  Conduct intake manifold and EGR Advise operators to facilitate
tensioner (use latest factory-re- maximum of 6,000-8,000 miles cooler cleaning during scheduled complete DPF regeneration cycles
vised units), polymer guides, and (10,000-12,000 km) using fully maintenance if carbon by including extended highway
sprockets as required. Utilize OEM synthetic low-ash oils meeting accumulation is suspected. driving to minimize fuel dilution : ' S
or equivalent kits ensuring correct JLR-approved specifications. Employ professional-grade “and-deposit formation. Carbon deposits form on the kit, The lack of lubrication allows Wear can be seen inside this And on the crown of the tension.
torque specifications and Perform oil sampling and analysis cleaning methods such as walnut ; . N . blocking oil fromlreboching parts  moving parts to touch and wear. tensioner body.
installation sequences are regularly to monitor fuel shell blasting or chemical sedk -~ : ) - : " A < thatrequire lubrication.
observed to restore system contamination. and flush to restore airflow and > \/ \/ P N P & U/\ \ Carbon deposits énter the gap
integrity. thermal management. , : \ N created by the wear and
. o ' accelerate the speed of the wear.
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. ‘These chain pins show how the
~centre has been worn down.
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COMMON WARRANTY CLAIMS

The wear on the chain pins and in
the tensioner elongates the chain.

This allows the chain to operate
under inconsistant tension and it
hits down on the guides causing
damage against the tensioner
crown.

The carbon deposits act like small
pellets and ‘polish’ internals of VVT
hubs reducing the sealing
tolerances and causing them to
operate incorrectly.

Eventually the chain fails from
running under inconsistent
tension and extreme lubrication
deficiencies.

CONCLUSION

The AJ20D4 engine’s timing chain durability is
intrinsically linked to lubricant integrity and emissions
control system function. Diesel fuel dilution and
carbon build-up significantly accelerate mechanical
wear and reduce engine reliability.

Adherence to strict maintenance schedules, use of
approved lubricants, and targeted cleaning protocols
are essential to mitigate these issues and maintain
powertrain longevity.
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