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Diagnostic tips in practice: RATTLING NOISE

CAR MAKES A RATTLING NOISE, THE ENGINE
WARNING LIGHT ILLUMINATES

Car: VW Polo V 1.2 TSI (CBZB) 2009-14 (Type-ID 102001075)

A customer brings a VW Polo 1.2 TSI
into the workshop and reports engine
running problems. There is a rattling
noise which had developed over a
period of several months and the
engine warning light is on.

This creates potentially dangerous situations for the driver and
other road users.

The initial diagnosis by the workshop reveals four stored fault
codes: P0315, P0316, P0341, P0016. The technician then uses
WorkshopData’s built-in VRM lookup to select the correct vehi-
cle.

With the correct vehicle selected, the technician now enters all
four fault codes into the search box.
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WorkshopData reveals that the fault codes relate to both the
camshaft and crankshaft sensors, with an additional misfire de-
tected when the engine is first started.
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WorkshopData's genius lies in its additional searches for SMART
data linked to these fault codes. In this case WorkshopData re-
veals a SmartCASE linked to fault code P0341; its description re-
lates to our Polo’s symptom:s.
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“The following fault code is present
P0341
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‘The timing chain is stretched
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© Disclaimer

HaynesPro SmartCASE information is supplied by qualified automotive industry professionals

Itis not based on OEM technical information
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All of WorkshopData’s SMART data lists the necessary diag-
nostic steps according to symptom, cause, and solution, so
the technician follows the suggested solution:

Step 1. The first step is to erase the stored fault codes. Unfortu-
nately after the engine is run for a few minutes the engine warn-
ing light illuminates again, with the same codes again stored.

Step 2. Using HaynesPro’s unique VESA feature, the technician
then follows the suggested step-by-step diagnostic route to
confirm that the wiring for both sensors is correct. The scope
patterns of both sensors also appear to be correct. With clos-
er inspection and while revving the engine, fluctuations in the
timing between crankshaft and camshaft are noticed; a typical
symptom of a worn timing chain.
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Fault Code Diagnosis PO315, PO316, PO341, PO0T6. Search

Fault code description:
PO0T6 - Grankshaft position correlation with inlet camshatt position bank 1)
PO315 - Grankshaft position system variation not initalised

PO316 - Engine misfire detected during starting (first 1000 revolutions)

PO341 - Inlet camshaft position sensor 1 circuit range/performance

P06, 4096 - Grankshaft position correlation with inlet camshaft position (bank 1)
P0G, PO315, PO316, PO341, POO16 -

o015 Grankshaft posiion correlation wih et camshatt positon (enk v
P0315 Crankshaft position system variation not initialised »
0315 Engine misfire detected during starting (first 1000 revolutions) v
P0341 Inlet camshaft position sensor 1 circuit range/performance »

P0016 4096 %rankshaﬂ position correlation with inlet camshaft position (bank v

Combined diagnosis of the above ~
1 Hall EfisctMRE sensor on the camshaft Show Diagnosis
2 Hall EflsctMRE sensor on the crankshaft Show Diagnosis

3 Injector 1

Show Diagnosis

4 Injector 2
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Step 3. With both the crankshaft and camshaft sensors working
correctly and the timing chain verified as the cause of the prob-
Fault Code Diagnosis : X5 - Hall EffectMRE sensor on the camshaft e B lem, the time has come to notify the owner. WorkshopData is
R rocaton e Somponen now used to create a cost estimate. Using the timing chain repair
manual, the technician identifies the parts and time required for

the repair.

Polo V (68, 60) 1.2 T5i (CBZE) 2000 - 2014 Estimate R am ]

Polo V/ (6R, 6C) 1.2 TSi (CBZB) 2000 - 2014 Estimate aR 7%

Cost estimate

Search for components
<=, VOLKSWAGEN Polo V (6R, 6C) 1.2 TSi 2009 - 2014

Search for customer or Vehicte Registration Number
Fuel pressure control vaive:

Oil pressure switch

Coolant temperature sensor
Rate @A) Time )

Hall EffectMRE sensor on the
camshaft

Renew the timing chain 7500 v
Carried out diagnostic investigation 7500 v

Switched off warning lights 7500 v

Time margin| 0,0 % Total Time 4.90 (h)
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+ Add Job Subtotal EUR 36750
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Polo V (6R, 6C) 1.2 TSi (CBZB) 2009 - 2014 Estimate &m 0w [ ]

Unit Prce (0R) Price EUR)

Fault Code Diagnosis : X5 - Hall Effect/MRE sensor on the camshaft

Timing Chain Kit 2043

Component Engine Oil 1280
Wiring diagram Location Picture e

Oil Fiter 1530

Diagnosis 1/3 View wring andpins Antifisazs 1724

1 Check thesupply votage (. VBt e
T th gnitonon. Measure 1
Isitbetwesn 48 ana 52 V2

+ Add Parts Subtotal EUR 366.42

s "o

Grand Total EUR733.92
VAT Rate 2100 7| %

2: Check the connection

3)

VAT EUR 154.12

3: Check the connectivity

@ — - —

Black E1 Engine control unit 3 Red/Blue

Grand Total with VAT EUR 888.04

Black H11 Boost pressure control motor Black

Black L2 Fuel pressure sensor Yeliow/Grey.

— Step 4. The owner agrees to the required repair and the work
S is carried out. Using the detailed step-by-step HaynesPro repair
& Erors ot manual, the work is completed both accurately and efficiently.

Fit the camshaft locking tool (T10414)

Tighten the bot: by hand
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s
- = Remove the engine lower cover
Remove the oxygen sensor A
Remove the alternator bolt B
Remove the turbocharger heat shisid
The sensor output voltage is fed to a signal-processing Gircuit B
Q
‘The waveform pulses are counted e
‘The control unit then uses the signal to calculate the camshait position In the example diagram, the voltage is stable
To maintain a stable voltage:
‘The varying battery voltage is passed through a regulator circuit A
‘The regulator circuit maintains a constant voltage 5V
An oscilloscope is used for taking measurements
Voltage is measured between X and Y
The sensor internal slectronics datermine whether the output is negative/positive
Characteristic positive-trending voltage waveform for a Hall Effect sensor
Q
o a
e
Characteristic negative-trending voltage waveform for a Hall Effect sensor
Q
ot

Step 5. The vehicle is returned to its satisfied owner.

Diagnosis

End.
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