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Action Document Start Date:  End Date:  Subject/Objective:  Responsible:  Summary: 

Action 08‐01

08‐01_Engine Wiring Loom MY01‐03.pdf unknown about 

Summer 

2003

Failure analysis of 

Wiring Harness

VWGoA ‐ EEO Moisture ingress into wiring loom stated as cause or risk for 

smoldering/fire incidents. The reports covers 9 of the 

incidents identified in request 2: 4 incidents appear to be 

pencil coil related, 5 match with the vehicles with unknown 

incident origin. From today's point of view 2 of the VINs 

mentioned appear to be heat shield related (subject to R5 

recall), 1 shows replacement of an alternator, 1 VIN is not 

existent. Some reports state extensive damage while the 

respective repair history shows only coil and wiring repair. In 

summary the report is not conclusive.

Action 08‐02

08‐02_R060043R001.pdf 4/11/2006 5/16/2006 Warranty part 

analysis of 

electrically failed 

coil.

Supplier Eldor No apparent exterior damage detected Corrosion found 

inside the coil housing. Moisture ingress caused internal 

electronic components to overheat. The overheating 

interrupted the power supply circuit. 

This coil was replaced as the result of an ordinary warranty 

repair because it had stopped working. The condition 

identified did not and could not cause a vehicle fire. 

Action 08‐03

08‐03_R100416001.pdf 5/7/2010 6/24/2010 Failure analysis of 

overheated pencil 

coil.

Supplier Eldor Moisture ingress caused a fault in the internal electronics. 

This report matches one of the coil incidents identified in 

request 2.

Action 08‐04

08‐04_Ignition Coil Wiring Harness 

Replacements.pdf

N/A N/A All P1 vehicles ‐ 

Multiple

Mark Thomas Power point slide containing "Melted ignition coils result in 

melted wiring harness connecters; Melted wiring harness 

connecters result in wiring harness replacement"

Action 08‐05

08‐05_WVWLK73CX7E005306 Westlake 

Testing.pdf

3/29/2008 9/18/2008 2007 ‐ Passat 

Wagon ‐ Single

James 

Chipman

Testing and Repair Order information for VIN 

WVWLK73CX7E005306 with a melted coil

Action 08‐06

08‐06_WVWAK73C77P147155 Westlake 

Testing.pdf

11/8/2008 12/22/2008 2007 ‐ Passat Sedan ‐

Single

James 

Chipman

Testing and Repair Order information for VIN 

WVWAK73C77P147155 with a burnt coil

Action 08‐07

08‐07_WVWAK73C16E037759 CR to PL.pdf 3/10/2010 3/10/2010 2006 ‐ Passat ‐ 

Single

Greg Peters 

via Todd 

Krause

CR escalating a coil fire to PL on VIN WVWAK73C16E037759
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FAILURE ANALYSIS REPORT
DATE: 16/05/2006 N.: R060043R001 TOTAL NUMBER OF PAGES: 5

FROM: Piras A. DEPT: AUTOMOTIVE

Automotive DIRECT
FAX:
DIRECT
PHONE:

TO: Mr. Giere   ­ VW ATTN:
DEPT:

FAX:

INT. COPY: Santagata G. / Spataro G. / Forte B./
Croci A.

EXT. COPY:

SUBJECT: FAILURE ANALYSIS  REPORT

Issued by : Piras A.
Checked by :    Santagata G.

1)  TEAM
Team is composed by: Santagata G./ Piras A.

2)  PROBLEM DESCRIPTION AND DATA

Eldor product code 78230005
Eldor data code or reference 20F4   III   3   35/05
Customer reference 11­2006.03.27­f­015
RMA 84001396
Arrival data 11/04/2006
Origin of the part and people
reference

Volkswagen – Mr. Giere

Part coming from ? Field,
Factory, Motor Test, etc.

Field

How much km/h/cycle? 1000 Km

Engine used WVWGK93C56P

Customer defect Feuchtigkeitsrückstände am Blech (viel, rötlich), Kurzschluss,
­> ZL­> Eldor

3) CONTAINMENT ACTIONS
None
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4) ROOT CAUSES:
A) VISUAL INSPECTION

The coil appear damaged in the connector area, photo 1.
In the surface of the long shield there is a unknown material, we suppose that this material
coming from the motor plug well.

                    Photo 1

Photo 2,3,  shows  the unknown material on the surface of the long shield.

Photo 2                                Photo 3

Follow, the material has been scratched of the surface from long shield.
Not residual remaining of the material in the surface.
The residual was not coming from the external surface of the coil.
Photo 3, 4, show the long shield clean, after the removing of the unknown material.

Photo 4                                Photo 5
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B) ELECTRICAL TEST
The pencil  coil  was electrically  verified  in Eldor  in  the  follow  condition  Vbatt  =14V  @  IP=0A;
Freq.= 50Hz; IP = 15A; Load 1M//25pF.
The coil don’t work, fig. 1.

Fig. 1

C) PRELIMINARY X­RAY
The X­ray, show the pencil very damaged, photo 6.
Is present some soldering material due to the high temperature reach by the pcb in pin1 area,
photo 7.

Photo 7          Photo 7

D) ANALYSIS  OF WINDINGS AND ELECTRONIC
The Igbt was checked with a sure good electronic and windings: Ok, fig. 2.
The windings were tested with a sure good electronic and IGBT: Ok, fig, 3.
Fig. 2 Fig. 3
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The X­ray, show the damaged area on the electronic,  photo 8.
Photo 9, show the burn area on the bottom side of the pcb.
Photo 8                 Photo 9

The long shield was extract from the pencil for to check the primary windings :  the plastic tape
results very damaged, but not contact point are observed between the primary wire and the
shield,  photo 10.

Photo 10

On the external surface of the shield it was observed the oxidation, see photo 11.
On the internal surface of the shield it was observed the oxidation, photo 12.
No contact point were observed in the surface of the shield.
Photo 11                                Photo 12
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On the internal long shield there is the oxidation residual coming from the internal shield, see
photo 13.

                              Photo 13

E) DEFECT
Failure analysis data :

  Windings work normally.
  Igbt work normally.
  Electronic not again available for further analysis because to much burned.
  No discharge point observed between the primary windings and the shield.
  Oxidation was observed on the surface of the shield.

Failure cause hypothesis:
Probably humidity penetration on the pcb that has determined the burning of the electronic.

5) CORRECTIVE ACTIONS
For humidity penetration:
Change of the head rubber in order to guarantee a better sealing between the plug well and the
ambient area  in all tolerances condition ­> in wk 04/06.

6) CORRECTIVE ACTIONS IMPLEMENTATION
New FSI pencil coil Gen II with primary potted ­> in wk 35/06.

7) PREVENT THE RECURRENCE
See point 5.

8) TEAM CONGRATULATION
Not applied.



Printed on 02/07/2010 13.46.28

8D Report
8D Reference R100416001

Opening Date 07/05/2010
Notes

Plant Orsenigo
Step DZ ­ Closed

Names: CrottiV; MusioM; PirasA; SantagataG

Problem description: PIN 1+2 weg thermisch beschädigt oder überlastet; sehr stärke Feuchtigkeitsrückstände am Blech;

D1 ­ Establish the team

D2 ­ Describe the problem

Origin Customer Claim

Origin doc. R100416 Prog. 001

D3 ­ Implement interim (containment) actions
Activities: N.A.
Responsible: N.A. Date:

D4 ­ Root cause analysis and identification

Complete Failure Analysis

Fast Failure Analysis

Other activities to be performed for analysis

ref. IS360066EE
Failure Analysis Methodology} Root Cause Analysis Techniques:

See enclosure document: R100416R001.doc

Root cause identified: humidity penetration on the pcb that has determined the burning of the pcb.

Temporal delim. of fail. n.a.
D5 ­ Choose corrective actions

See Action Plan: 8D100117 Starting new FSI pencil coil Gen II with primary potted.

D6 ­ Validate corrective actions (effectiveness verification)
Responsible: ScafidiG Planned date: 09/01/2007 Actual date: 09/01/2007

Final result:

Action closed and effective

Action Closed but not effective

Further actions, if any:
n.a.

Preventive action for prevent re­currence general description
n.a.

D8 ­ Congratulate the team
n.a.

D7 ­ Prevent recurrence

Claim Typology
Technical

Eldor Product Code
78230005

Eldor data code
   1 22 05

Customer
0000001159 ­ VOLKSWAGEN AG

Customer ref. code
11­2010.05.06­f­004

Customer ref. people
Kocali

Arrival date
14/05/2010

Part coming from
FIELD

km / h / cycle

Returned Q.ty
1

Notes
Customer Claim ID 11­2010.05.06­f­004

RMA N°
84003690

Warranty
NO

Engine WVWAK73C26P Customer P/N 07K 905 715

Page 1 of 1



F.A. report page1 of 2 MD 012 054 rev.02

FAILURE ANALYSIS REPORT
DATE/
DATUM:

24/06/2010 N.: R100416R001 TOTAL NUMBER OF PAGES:
SEITEN N.

2

FROM:
VOM:

Piras A. DEPT:
ABT.

TO:
FÜR:

Mr. Kocali ATTN:

INT.
COPY:

Santagata G. / Crotti V. / Bianchi A. /
Musio M.

EXT. COPY:

SUBJECT:
TEMA:

Failure Analysis Report

ISSUED BY:
(Herausgegeben):

Piras A.

CHECKED BY: Crotti V.

1) VISUAL INSPECTION
(Sichtkontrolle)
The coil received is too much burnt on the head side, photo 1, 2.
Pins 1 and 2, on the connector LV, are missing;
The external surface of the shield with oxidation signs, photo 3.

Photo 1                                                                                        Photo 2

                         Photo 3



F.A. report page2 of 2 MD 012 054 rev.02

2) ELECTRICAL TEST
(Elektrische Prüfung)
The electrical check has been not possible, the coil is too much burnt, and pins 1 and 2 on the
connector LV are missing;

3) X­RAY INSPECTION
(Röntgen­Untersuchung)
The X­ray, show the pencil coil very damaged on the pcb,  photo 4, 5.

Photo 4          Photo 5

4) ELECTRICAL TEST AT HIGH AND LOW TEMPERATURE
(Elektrische Prüfung an hohe und niedrige Temperaturen)
None;

5) ANALYSIS OF WINDINGS AND ELECTRONIC AFTER CUT
(Analyse der Wicklungen und Elelectronik nach Öffnung des Teils)
None;

6) OTHER
(Andere)
None;

DEFECT
(Defekt)
Device is too much burnt.
The internal surface is much burnt and in the connector LV missing the pin 1 and 2.

Failure cause hypothesis:
The level of damaging of the pcb is too high for perform the analysis but with very probability the
defect is due to humidity penetration on the pcb that has determined the burning of the pcb.

Responsibility of the defect
 (Defekt Verantwortung)

Eldor X
Customer / Kunde
No trouble found ­ Part ok /  kein defekt erfunden ­ teil i.o.
Impossible to define / Unmöglich zu definieren
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Model

Engine V6 2.8L W8 1,8T
OEM

1,8T
R5 Campaign 2,0L TFSI 3,6L VR6

Number of misfires leading to 
fault code storage

Catalytic converter damage possible 6...119 12...95 12…84 12…84 10…80 7…84

Possibly exceeding emissions thresholds 1,4%...1,9% 60...80 28 28 28 80

Number of misfires leading to 
flashing of MIL 28…38 12...95 12…84 12…84 10…80 8…85

Number of cycles (1000 revolutions) leading 
to cylinder deactivation n/a 4…20 n/a 1…3 5…10 3…10

Max. number of deactivated cylinders 0 3 0 1 1 2 (1 per row)

1…3 Ranges: Actual threshold depens on engine load, speed, temperature, …

Passat B5 Passat B6

Misfire Detection Parameters by Model and Ignition System for Subject Vehicles
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Temperatures measured on roller test bench after approx. 5 minutes driving (steady conditions)
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1: Sensor Failed
Temperatures measured on roller testbech after appox. 5 min driving (steady conditions), with deactivation measured on Wolfsburg proving ground
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10-4-2010 
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REQUEST 11 



No Trouble Found
88%

Lab Report 11‐Z‐10‐03225
Attachment 09‐40

45 Pencil Coils Analyzed

Short to core
4%

Inconsistent Output‐
Voltage
4%

Short to ground
2%

SAE‐Conn. from 
fractured Spark‐Plug in 

Coil
2%



Aftermarket Part

Ref.: 11-Z-09-09730

OEM Part

06B 905 115 R



Aftermarket Part

Ref.: 11-Z-09-09730

Arrow points to incorrectly mounted shell

OEM Part

06B 905 115 R



  

U.S. Vehicle Fire Trends and Patterns, 6/10 38 NFPA Fire Analysis & Research, Quincy, MA 

Table 2.9. 
Highway Vehicle Fires, by Factor Contributing to Ignition  

2003-2007 Annual Averages 
 
     Direct  
   Civilian Civilian Property Damage 

Factor Contributing to Ignition Fires Deaths Injuries (in Millions) 
Mechanical failure or malfunction 130,700 (49%) 49 (11%) 413 (31%) $410 (40%) 

Unclassified mechanical failure or 
malfunction 79,400 (30%) 12 (3%) 195 (15%) $276 (27%) 

Leak or break 30,500 (11%) 36 (8%) 148 (11%) $90 (9%) 
Backfire 9,800 (4%) 0 (0%) 48 (4%) $22 (2%) 
Worn out 9,500 (4%) 0 (0%) 17 (1%) $17 (2%) 

Electrical failure or malfunction 61,500 (23%) 2 (0%) 185 (14%) $206 (20%) 
Unclassified electrical failure or 

malfunction 28,800 (11%) 0 (0%) 61 (5%) $98 (10%) 
Unspecified short circuit arc 16,600 (6%) 0 (0%) 63 (5%) $61 (6%) 
Short circuit arc from defective or 

worn insulation 6,900 (3%) 0 (0%) 14 (1%) $18 (2%) 
Short circuit arc from mechanical 

damage 4,100 (2%) 2 (0%) 15 (1%) $13 (1%) 
Arc or spark from operating 

equipment 3,400 (1%) 0 (0%) 25 (2%) $11 (1%) 
Arc from faulty contact or broken 

conductor 1,400 (1%) 0 (0%) 8 (1%) $4 (0%) 

Other factors 86,400 (32%) 421 (96%) 828 (62%) $464 (45%) 
Unclassified factor contributed to 

ignition 17,600 (7%) 63 (14%) 123 (9%) $94 (9%) 
Exposure fire 13,600 (5%) 13 (3%) 19 (1%) $82 (8%) 
Collision, knock down, run over, or 

overturn 8,200 (3%) 255 (58%) 226 (17%) $88 (9%) 
Heat source too close to combustibles 6,600 (2%) 8 (2%) 60 (5%) $26 (3%) 
Abandoned or discarded material or 

product 6,200 (2%) 3 (1%) 29 (2%) $24 (2%) 
Flammable liquid or gas spilled 5,800 (2%) 39 (9%) 109 (8%) $27 (3%) 
Unclassified misuse of material or 

product 5,700 (2%) 9 (2%) 53 (4%) $21 (2%) 
Unclassified operational deficiency 4,000 (2%) 2 (0%) 17 (1%) $14 (1%) 
Equipment not being operated 

properly 2,200 (1%) 9 (2%) 30 (2%) $10 (1%) 
Flammable liquid used to kindle fire 2,100 (1%) 5 (1%) 9 (1%) $15 (1%) 
Cutting or welding too close to 

combustible 1,800 (1%) 1 (0%) 23 (2%) $4 (0%) 
Installation deficiency 1,400 (1%) 0 (0%) 11 (1%) $2 (0%) 
Other known factor 11,100 (4%) 15 (3%) 120 (9%) $57 (6%) 

Total fires 267,600 (100%) 441 (100%) 1,326 (100%) $1,023 (100%) 
Total entries* 278,700 (104%) 472 (107%) 1,426 (108%) $1,079 (106%) 

 

 
 
* Multiple entries are allowed, resulting in sums greater than the totals. 
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