ENTIRE PAGE CONFIDENTIAL

EA11003EN-00850[0]

BOSCH 4 CR pump CP4 - Diagnosis report

Department: | Person responsible: Telephone: -
Non-responsive content removed

Report no.
Date 12/3/2007
internal
external X

Slight wear observed on the roller crest and tappet body (Figs. 1 and 2)

To: Non-responsive content removed
For
inform
ation:
Pump type: Customer: Project: Project / design pattern type
CP4.15_348_2x5,25_REC_3,3_1,95_MT4,2 VW R4 2.0 BIN5S Cc/c2
Part number (TTNo.): Date of manufacture: Serial number: Manufacturing plant - line
0445B21060_10 690 4422 011M FeP(Feuerbach plant) — M -
SAP-No.: Samos no.: Customer order no.: Engine/Vehicle number
DS — 154947 568938 03LD/17486
Customer part number Endurance run type Endurance run conditions: DSBFD no.:
[eustomen: Oil dilution + LP full load 18589
Engine trial
Mileage Parts receipt at dept. Process no. Confidentiality note
DS-PC/EDI: AT
995 h 2007-CP4 / 0043 Confidential
12/03/2007
1 Subject
CP4 customer return
Qil dilution program + LP full load
2 Conclusion
No significant change of the hydraulic functional values.
The wear of the pump is very low.
The pump has passed the endurance run
. o _— oK X
3 Results of diagnosis (visual findings) =
uncritical X
3.1 Drive Legend rating stages Critical -
No wear detected X |
3.2 Drivetrain X |

3.3 High pressure

Sealing point of intake valve to the stationary seal ring is slightly rusted (Fig. 3)

3.4 Bearing

Very slight wear visible

3.5 Shaft seal

Slight recession of the shaft seal (Fig. 4)

3.6 Holes

No striking feature

3.7 Attached components (Metering Unit, Overflow Valve, Counting Point)

No striking feature

3.8 Other

no
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EA11003EN-00850[1]

ENTIRE PAGE CONFIDENTIAL

For
informati
on:

To: Non-responsive content removed

& . : Report no.
BOSCH .o CR pump CP4 - Diagnosis report St T,
Department: | Person resionsible: Telephone: Yo internal
Non-responsive content removed external X

4 Hydraulic function

Delivery rate [I/h] Delivery rate [I/h]
of new part after testing
n[rpm] p_rail [bar] I_MU [A] 11/20/2006 07/26/2007
KL1-S 3375 500 0.4 67.5 67.8
LG 1000 1800 0.4 17.5 17.6
ST 200 200 0.4 3.9 3.9

No significant change of the hydraulic functional values recognizable.

5 Destiny of the parts
Parts will be scrapped during RB 06/2008

Fig. 2 tappet body inside

Fig. 3: Intake valve Fig. 4: Camshaft_OilSeal_System

Tested: N B olelgfd]| Telephone: Date: 1/17/2008 Signature:
Department: Telephone: Date: 1/17/2008 Signature:
Department: Telephone: Date: 1/28/2008 Signature:
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ENTIRE PAGE CONFIDENTIAL
EA11003EN-00851[0]

& : : Report no. 1
BOSCH o CR pump CP4 - Diagnosis report D s
Department: Person responsible: Telephone: internal |
Non-responsive content removed Use external x

To: |Non-resp0nsive content removed

For information:

Pump type:

CP4.1S_348 25,25 REC 3,3 1,95 MT4,2

Customer:
Vw

Project:
R4 2.0 EU5

Project / design pattern type
D/D

Part number (TTNo.):

Date of manufacture:

Serial number:

Manufacturing plant - line

0445B21058 010207 0042 0110 FeP -1
SAP-No.: Samos no.: Customer order no.: Engine/Vehicle number
DS — 175041 588430 AU 481-8-8007
Customer part number Endurance run type Endurance run conditions: DSBFD no.:
[customer]: Q verification 20213
Vehicle endurance run
Mileage Parts receipt at dept. Process no. Confidentiality note
100000 km / -miles DS-PC/EDI: 2007-CP4_0115 Confidential
11/13/2007
1. Subject
CP4 customer returns without complaint
Diagnosis after end of endurance run
2. Conclusion
No hydraulic modification.
No critical wear detected.
The pump has passed the test.
; gL p - OK | X
3. Results of diagnosis (visual findings) :
uncritical X
3.1 Drive Legend rating stages Critical -
No striking feature 2 |
3.2 Drivetrain x| |
Only running marks visible (see roller Fig. 1 and camshatft Fig. 2)
3.3 High pressure X

Slight fretting wear at the intake valve (Fig. 3)

3.4 Bearing
No striking feature

3.5 Shaft seal
Slight wearing -in of the shaft seal (depth x width = 9x480 um) (Figs. 4 and 5)

3.6 Holes i

Only slight cavitation points visible

3.7 Attached components (Metering Unit, Overflow Valve, Counting Point) X

No striking feature

3.8 Other

No striking feature
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ENTIRE PAGE CONFIDENTIAL
EA11003EN-00851[1]

& R P4 - Di ' Reportno. | NN |
® BOSCH o CR pump C agnealaeport Date 3/25/2008

Department: Person responsible: Telephone: Use internal
Non-responsive content removed external X

To: Non-responsive content removed
For information:

4. Hydraulic function

Delivery rate [I/h] Delivery rate [I/h]
of new part after testing
n[rpm] p_rail [bar] I_MU [A] 2/6/2007 10/23/2007
ST 200 200 0.4 3.8 3.9
LG 1000 1800 0.4 17.8 171
KL1-S 3375 500 0.4 64.7 67.9

No striking feature

5. Destiny of the parts
The parts are stored until RB 09/2008

Fig. 2 Camshaft

Fig. 3: Intake valve (with fretting wear)

: l- t | a1 TN Elevated
5 1 r (]
=
i
3Uﬂing I -“L'H:I-rlr_- |ﬂl. .|-
Fig. 5: Wear measurement of the running mark of the shaft seal
Tested: Non-respon Phone Non—respons Date: 3/31/2008 Signature:
sive conte ive content
Department: nt removed Phone removed Date: 4/10/2008 Signature: tent remo
ved
Department: Phone Date: 4/11/2008 Signature:
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ENTIRE PAGE CONFIDENTIAL

@ CR pump CP4 - Diagnosis report Report no.
BOSCH o el 9 P Date 1/11/2008
Department: Person responsible: Telephone internal |
Non-responsive content removed Use external x

To: Non-responsive content removed

For information:

Pump type:

CP4.1S5_348 2x5,25_REC_3,3_1,95_MT4,2

Customer:
VW

Project:
R4 2.0 BINS

Project / design pattern type
c/c2

Part number (TTNo.): Date of manufacture: Serial number: Manufacturing plant - line
0445B21060_10 690 4653 011M FeP (Feuerbach plant) - M
SAP-No.: Samos no.: Customer order no.: Engine/Vehicle number
DS -164754 0577928 03LD/17477
Customer part number Endurance run type Endurance run conditions: DSBFD no.:
customer]:
[ ] Gear Fatigue Test 19423

Vehicle endurance run

Mileage
118338 km

Parts receipt at dept.
DS-PC/EDI:

10/17/2007

Process no.
2007-CP4_0117

Confidentiality note

Confidential

1.Subject

CP4 customer return

GDV-EWP (Ehra variable track for passenger cars); 03LD/17477

Vehicle endurance run

2. Conclusion

The residual contamination test of the pump was normal.
The pump was seal-tight in the cold test at -25 °C.
Slight cavitation erosion was found between intake valve and the stationary seal ring, but is not in the critical

range.

The pump has passed the test.

3. Results of diagnosis (visual findings)

3.1 Drive
Slight wear visible

Legend rating stages

oK X
uncritical X
Critical

3.2 Drivetrain

Slight entrainment of the C coating on the roller crest. Alignment mark of the roller on the cam track visible

(Fia. 1)

3.3 High pressure

Moderate fretting wear on the seal seat of the intake valve, but uncritical (Fig. 2)

3.4 Bearing
Slight running marks visible

3.5 Shaft seal
Slight running marks visible

3.6 Holes

Incipient cavitation erosion in the tappet hole of the housing in non-running area (Fig. 3)

3.7 Attached components (Metering Unit, Overflow Valve, Counting Point)

No striking feature

3.8 Other

Page
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ENTIRE PAGE CONFIDENTIAL
EA11003EN-00852[1]

©® BOSCH o'

Department:

Report no.

R P4 - Di i
CR pump C iagnosis report port T

Person responsible: Telephone: internal

Use

Non-responsive content removed

external X

To: .
° Non-responsive content removed
For information:

4. Hydraulic function

Delivery rate [I/h]

Delivery rate [I/h]

of new part after testing

n[rpm] p_rail [bar] I_MU [A] 10/24/2006 10/24/2007
ST 200 200 0.4 3.9 3.9
LG 1000 1800 0.4 17.6 17.7
KL1-S 3375 500 0.4 67 67.8

No striking feature

5. Destiny of the parts

Parts will be stored at RB and scrapped in 06/2008

-

Fretting wear
|‘!

()

Fig. 2 intake valve

Fig. 3 Housing of tappet hole

Tested: Non-responsi Non-responsi Date: 1/17/2008 Signature: Non—respo
ve content r ve content r sive conte
Department: emoved emoved Date: 1/17/2008 Signature: nt removed
Department: Date: 1/28/2008 Signature:
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EA11003EN-00853[0]

ENTIRE PAGE CONFIDENTIAL

& CR pump CP4 - Diagnosis report Report no.
BOSCH o pump g P Date 1/11/2008
Department: Person responsible: Telephone: internal |
Non-responsive content removed Use external ")

To:

Non-responsive content removed

For information:

CP4.1XS_348_2x5,25 REC_3,3_1,95 MT4.2

Customer:
VW

Pump type: Project:

R4 2.0 BINS

Project / design pattern type
c/cz2

Part number (TTNo.): Date of manufacture: Serial number:

Manufacturing plant - line

0445B21058_06 689 4888 011M FeP (Feuerbach plant) — M -
SAP-No.: Samos no.: Customer order no.: Engine/Vehicle number
DS -164742 0577909 03LA/17301
Customer part number Endurance run type Endurance run conditions: DSBFD no.:
[customer]: .
Gear Fatigue Test 19426

Q verification

Process no.

2007-CP4_0118

Mileage
120,000 km/- miles

Parts receipt at dept.
DS-PC/EDI:

10/17/2007

Confidentiality note

Confidential

Complaint: None.

1.

Subject

CP4 customer return
Q verification
Endurance run end

2

. Conclusion

Hydraulic testing points within tolerance for new parts.
Only slight wear visible.
The pump has passed the test.

3

. Results of diagnosis (visual findings)

3.1 Drive
Only slight running marks

Legend rating stages

oK |'X
uncritical X

Critical

3.2 Drivetrain

Slight wear marks visible

3.3 High pressure

The onset of cavitation erosion on the piston base visible (Fig. 1).
Fretting wear on the sealing surface of the intake valve / stationary seal ring visible (Fig. 2)

3.4 Bearing

Slight wear marks visible

3.5 Shaft seal
Shaft seal slipped off the camshaft

3.6 Holes
The onset of cavitation erosion in tappet hole recognizable

3.7 Attached components (Metering Unit, Overflow Valve, Counting Point)

Overflow valve screw plug slightly rusted

3.8 Other
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ENTIRE PAGE CONFIDENTIAL

4 CR pump CP4 - Diagnosis report Report no. I

BOSCH o pump g P Date 1/11/2008
Department: Person responsible: Telephone: Use internal

INon-responsive content removed external X

To: . i
Non-responsive content removed
For information:

4. Hydraulic function

Delivery rate [I/h] Delivery rate [I/h]
of new part after testing
n[rem] p_rail [bar] I_MU [A] 9/12/2006 10/24/2007
Starting point 200 200 0.4 3.8 3.9
1000 rpm, p_rated 1000 1800 0.4 17.2 17.2
n_max_p, 500bar 3375 500 0.4 65.0 66.3

OK

5. Destiny of the parts

Parts will be stored at RB and scrapped in 06/2008

Fig. 1

High-pressure piston base

e |

Fig. 2 Intake valve sealing surface

Tested:

Department:

Department:

Phone

Phone

Phone

tent remo
ved

Date: 1/17/2008 Signature:
Date: 1/17/2008 Signature:
Date: 1/29/2008 Signature:
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ENTIRE PAGE CONFIDENTIAL
EA11003EN-00854[0]

4 CR pump CP4 - Diagnosis report Report no. —
BOSCH o0 pump 9 P Date 3/26/2008
Department: Person responsible: Telephone: internal |
Non-responsive content removed Use external B

To: Non-responsive content removed
For information:

3.1 Drive Legend rating stages

No striking feature

Pump type: Customer: Project: Project / design pattern type
CP4.1xS_348 2x5,25 REC_3,3 1,95 MT4,2 VW R4 2.0 EU5 D/D
Part number (TTNo.): Date of manufacture: Serial number: Manufacturing plant - line
0445B21058 11208 ooto 011M FeP (Feuerbach plant) — 1
SAP-No.: Samos no.: Customer order no.: Engine/Vehicle number
DS —175042 588432 CAG0000003
Customer part number Endurance run type Endurance run conditions: DSBFD no.:
mer]:
[oustomer] EW1 KIN 20212
Vehicle endurance run
Mileage Parts receipt at dept. Process no. Confidentiality note
DS-PC/EDI: ey
95598 km 2007-CP4_0123 Confidential
11/29/2007
1. Subject
CP4 customer return
Diagnosis after end of endurance run
2. Conclusion
Functioning OK
Wear uncritical during the running time.
The pump has passed the test.
3. Results of diagnosis (visual findings) _QK X
uncritical X

Critical -

3.2 Drivetrain
Only slight running marks on roller (Fig. 1) and camshaft (Fig. 2) visible

3.3 High pressure
Slight fretting wear at the intake valve (Fig. 3)

3.4 Bearing
No striking feature

3.5 Shaft seal
No striking feature

3.6 Holes

No striking feature

3.7 Attached components (Metering Unit, Overflow Valve, Counting Point)

No striking feature

3.8 Other

No striking feature

Page 1/2




EA11003EN-00854[1]

ENTIRE PAGE CONFIDENTIAL

4. Hydraulic function

4 CR pump CP4 - Diagnosis report Report no.
® BOSCH 0 pump 9 P Date 3/26/2008
Department: Person responsible: Telephone: Use internal
Non-responsive content removed external X

Delivery rate [I/h] Delivery rate [I/h]
of new part after testing
n[rpm] p_rail [bar] I_MU [A] 10/24/2006 10/24/2007
ST 200 200 0.4 4.2 3.7
LG 1000 1800 0.4 16.7 17.6
KL1-S 3375 500 0.4 67.7 66.4

No striking feature

5. Destiny of the parts

The parts are stored until 09/2008 at RB

Fig. 2: Camshaft

Tested: Phone Non-responsi Date: 3/31/2008 Signature:
ve content r
emoved tent remo
Department: Phone Date: 4/10/2008 Signature: ved
Department: Phone Date: 4/11/2008 Signature:
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ENTIRE PAGE CONFIDENTIAL
EA11003EN-00855[0]

4 CR pump CP4 - Diagnosis report Report no.
BOSCH ¢ pump 9 P Date 3/26/2008
Department: Person responsible: Telephone: internal |
Non-responsive content removed Use external X

To:

Non-responsive content removed

For information:

Customer:
Vw

Project:
R4 2.0 EU5S

Pump type:
CP4.1XS_348 2x5,25_REC_3,3_1,95_MT4,2

Project / design pattern type
D/D

Part number (TTNo.): Date of manufacture: Serial number:

Manufacturing plant - line

Engine endurance run

0445B21058 201206 0043 0110 FeP -1
SAP-No.: Samos no.: Customer order no.: Engine/Vehicle number
DS -167929 582051 03LAP270028
Customer part number Endurance run type Endurance run conditions: DSBFD no.:
customer]:
[ ] Polycyclic endurance run 19584

Process no.

2007-CP4_0124

Mileage
718 h

Parts receipt at dept.
DS-PC/EDI:

11/29/2007

Confidentiality note

Confidential

1. Subject

CP4 customer return
Diagnosis after end of endurance run

2. Conclusion

No change in the hydraulic testing detected.
Wear of all parts minimal.
The pump has passed the test.

3. Results of diagnosis (visual findings)

3.1 Drive
No striking feature

Legend rating stages

oK |X
uncritical
Critical

3.2 Drivetrain

In very good condition (see roller Fig. 1 and camshaft Fig. 2)

3.3 High pressure
Only running marks on HP piston visible (Fig. 3)

3.4 Bearing
No striking feature

3.8 Other

No striking feature

3.5 Shaft seal
No striking feature
3.6 Holes X
N iking § |
3.7 Attached components (Metering Unit, Overflow Valve, Counting Point) X
No striking feature

L X
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ENTIRE PAGE CONFIDENTIAL

EA11003EN-00855[1]

4. Hydraulic function

Delivery rate [I/h] Delivery rate [I/h]
of new part after testing
n[rpm] p_rail [bar] I_MU [A] 12/19/2006 12.07.2007
ST 200 200 0.4 4 3.9
LG 1000 1800 0.4 16.5 17.6
KL1-S 3375 500 0.4 66.9 67.1

No striking feature

5. Destiny of the parts

The parts will be stored at RB until 09/2008

\e"”/, s /7,

il

Fig. 1 Roller

4 CR pump CP4 - Diagnosis report Report no.
® BOSCH o pump g P Date 3/26/2008
Department: Person responsible: Telephone: Use internal
Non-responsive content removed extemnal -

Fig. 2: Camshaft

Tested: Phone
Department: Phone
Department: Phone

Date: 3/31/2008 Signature:
Date: 4/10/2008 Signature:
Date: 4/11/2008 Signature:
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EA11003EN-00856[0]

ENTIRE PAGE CONFIDENTIAL

BOSCH o'

CR pump CP4 - Diagnosis report

Department:

Non-responsive content removed

Person responsible:

Telephone:

Use

Report no. [ ]
Date 1/25/2008
internal
external X

Tor Non-responsive content removed

For information:

Pump type:

CP4.1S_348_2x5,25_REC_3,3_1,95_MT4,2

Customer:
VW

Project:

R4 2.0 EU5

Project / design pattern type
c/C

Part number (TTNo.):

Date of manufacture:

Serial number:

Manufacturing plant - line

0445821058 071206 0011 011M FeP (Feuerbach plant) — M
SAP-No.: Samos no.: Customer order no.: Engine/Vehicle number
DS-154940 568932 CAG 0000 050
Customer part number Endurance run type Endurance run conditions: DSBFD no.:
3¢ :
0 icustomen Function 19089
Engine trial
Mileage Parts receipt at dept. Process no. Confidentiality note
DS-PC/EDI: . )
826 h 2007-CP4_0140 Confidential
10/18/2007
1. Subject
CP4 customer return
Findings at the end of endurance run
2. Conclusion
The delivery rates after endurance run correspond to the specifications.
The wear of the components is low.
The spring plate edge shows uncritical entrainment of the anti-friction paint.
The pump has passed the test.
. . . oK X
3. Results of diagnosis (visual findings)
Legend rating stages uncritical X
i Critical
3.1 Drive e

No striking feature

3.2 Drivetrain

Spring plate with isolated anti-friction paint spalling (Figs. 1 and 2)

x
Wi

3.3 High pressure i
No striking feature

3.4 Bearing ES
No striking feature

3.5 Shaft seal i
No striking feature

3.6 Holes X

No striking feature

3.7 Attached components (Metering Unit, Overflow Valve, Counting Point)

No striking feature

3.8 Other
No striking feature

Page 1/2




EA11003EN-00856[1]

ENTIRE PAGE

CONFIDENTIAL

3

CR pump CP4 - Diagnosis report Report no. B

BOSCH ¢ pump 9 P Date 1/25/2008
Department: Person responsible: Telephone: internal |
Non-responsive content removed Use external x

3.9 Images of visual findings

Fig. 1: Spring plate, tappet side

Fig. 2: Spring plate, spring side

4. Hydraulic function

Delivery rate [I/h] Delivery rate [I/h]
of new part after testing
n[rpm] p_rail [bar] | MU [A] 12/19/2006 7/26/2007
ST 200 200 0.4 4.0 3.9
LG 1000 1800 0.4 16.6 17.3
KL-1 3375 500 0.4 67.0 67.0

TCD (technical customer documentation) testing point LG (1,000 rpm, p_rated = 15.5 or 15.2 I/h after running

time) is met.

No significant fuel-quantity drift compared to delivery measurement.

5. Destiny of the parts
The parts are stored until 06/2008 at RB

6. Attachments

None
Tested: LN on-responsiv Date: 2/7/2008 Signature:
e content rem ot romoved
Phone: oved
Department: : Date: 2/7/2008 Signature:
Department: Phone: Date: 2/12/2008 Signature:
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ENTIRE PAGE CONFIDENTIAL

CR pump CP4 - Diagnosis report Report no.
Date 4/14/2008
Department: Person responsible: Telephone: internal
Non-responsive content removed Use external X

To:

Fo

r information:

Non-responsive content removed

CP4.15_348_2x5,25_REC_3,3_1,95_MT4

Pump type:

2

Customer:

VW

Project:
R4 2.0 EUS

Project / design pattern type
C/C

Part number (TTNo.):

Date of manufacture:

Serial number:

Manufacturing plant - line

0445B21058_01 683 4396 011M FeP (Feuerbach plant) — M -
SAP-No.: Samos no.: Customer order no.: Engine/Vehicle number
DS —-154931 568684 03LD/16353
Customer part number Endurance run type Endurance run conditions: DSBFD no.:
t g
[customer] Cold EGR + POI3 18593
Engine trial
Mileage Parts receipt at dept. DS- Process no. Confidentiality note
PC/EDI:
1690 h cl 2007-CP4_0144 Confidential
7/18/2007
VA/ETC no.: Endurance run type [RB]:
Complaint:
1. Subject
CP4 customer return
Diagnosis of endurance run end without complaint
2. Conclusion
Function
- Delivery rates after endurance run without significant fuel-quantity drift in comparison with the new state.
Components

- There are abnormal grooves on almost all components and the high number of metallic and non-metallic foreign bodies,
especially in the areas in front of the screens or on them.

- On the screens of the metering unit and the overflow valve, copper fibers mixed with predominantly organic particles with
proportions of copper, calcium, silicon, magnesium, sulfur and oxygen were detected using EDX / EDS analysis.

-  The thread of the camshaft shows damage, caused most likely due to the transport.

Result
- The pump has passed the test.
- Massive contamination of the low-pressure system with foreign particles

3. Results of diagnosis (visual L ecend rating st oK [X
i i egena rating stages X
flndlngs) uncritical -
3.1 Drive Critical

Thread flanks damaged (see Figure ] :
1)

3.2 Drivetrain
Tappet body with grooves (see Figure 2), roller's lateral slip off (see Figures 3 to 4)

3.3 High pressure
Narrow grooves on the piston skirt surface (see Figure 5)
Particle marks on the piston crown (see Figure 6)

3.4 Bearing
Fine grooves in the radial bearing surfaces (see Figure 7 Flange and Fig. 8 Camshaft)

3.5 Shaft seal
Slight recession of the shatft seals into the camshaft (see Fig. 9)




EA

ENTIRE PAGE CONFIDENTIAL

_Di A Report no.
0 CR pump CP4 - Diagnosis report = 1412008

Department: Person Telephone: internal | |

_ responsible: . onsive content rem Use external | X |

3.6 Holes Llﬂ_l

Small metallic particles in the metering unit hole (see Fig. 10)

3.7 Attached components (Metering Unit, Overflow Valve, Counting Point) -_l_l
No striking feature
3.8 Other L Ix] |

Foreign particles on the screen of the metering unit (see Fig. 11) and the overflow valve (see Fig. 12)
For the result of the EDX / EDS analysis of particles, see Appendix

3.9 Images of visual findings

- -

Fig. 1 Camshatt, thread (damage)

Fig. 3 Roller front surface, housing Fig. 4 Tappet body inside, housing side
side

I .h / % o

Fig. 5 High-pressure piston, high- Fig. 6 High-pressure piston, piston crown (particles)
pressure range (groove)
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ENTIRE PAGE CONFIDENTIAL

Wﬁ‘] CP@G

CR pump CP4 - Diagnosis report

Report no.

Date

4/14/2008

Department:

Person
responsible:

Fig. 7 Flange bearing bushing (grooves)

Telephone:

tent rem

internal | |
|

external | X

(grooves)

Fig. 9 Camshaft, moving range of

shaft seal

Fig. 10 Housing, metering unit hole (particles)

Fig. 12 Overflow valve screen top view and magnification (copper fibers)




ENTIRE PAGE CONFIDENTIAL

CR pump CP4 - Diagnosis report Report no.

Date 4/14/2008
Person Telephone:

internal | |
responsible: Non-responsive content rem [

i) - R

4. Hydraulic function

TCD (technical customer documentation) testing point LG (1,000 rpm, p_rated = 15.5 or 15.2 I/h after running time) is

Delivery rate [I/h] Delivery rate [I/h]
of new part after testing
n[rpm] p_rail [bar] |_MU [A] 3/27/2006 7/26/2007
Starting point 200 200 0.4 3.8 3.9 X
1000 rpm, p_rated 1000 1800 0.4 171 17.4 X
N_max_p, 500 bar 3375 500 0.4 67.2 67.2 2.3
met.

TCD (technical customer documentation) testing point LG (1,000 rpm, p_rated = 15.5 or 15.2 |/h after
running time) is met.

No significant fuel-quantity drift compared to delivery measurement.

5. Destiny of the parts

The pump is stored at RB until 06/2008 and then scrapped.
6. Attachments

The result of the EDX / EDS analysis of particles (2008-0148)

Tested: Phone Non-res pOﬂSi Date: 4/18/2008 Signature:
Department: Phone Date: 4/18/2008 Signature:
Department: Phone Date: 4/23/2008 Signature:
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ENTIRE PAGE CONFIDENTIAL

=

400 pm
Magnification: 144 X

Process time: 6

Acceleration voltages (kV):

Electron image 1

20.00

Photo report CR / Spectrum1
ARA 2.008-0148 BOSCH @ Cu
EDS report
Project: 2008-0148
Owner: camscan s
Area: Work area 1
Sample: 2008-0148 metering unit
Type: Specification
ID: &
Cu
SO pr— N I SR J
5 m i 47 4 - LARARS B ey T
= ','1;. Scale range 2819 cts Cursor: 2.876 (44cts) keV ] - 10
#’ ] . Spectrum 2
u
Sy
Ca
P i . s Jc’n‘ Cu
Magnification: 117 X ayie o§ o et i
Acceleration voltages (kV):  20.00 Secale range 940 cts Cursor: 5,297 (22cts) keV » X 8
Process time: 6 rerrerereorem e by
Photo report CR / Spectrum 1
ARA 2.008-0148 BOSCH @
EDS report &
Project: 2008-0148
Owner: camscan
Area: Work area 1
b
Sample: 2008-0148 UV
Type: Specification
ID:
o < } I o
Scale range 1.579 cts Cursor: 2.876 (17cls) keV p B 1

L
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ENTIRE PAGE

CONFIDENTIAL

Non-responsive content removed

4 CR pump CP4 - Diagnosis report Report no.
BOSCH ¢ pump 9 P Date 1/28/2008
Department: Person responsible: Telephone: internal |
Use external x

To: Non-responsive content removed

For information:

Pump type:

CP4.15_348_2x5,25 REC_3,3_1,95_X

Customer:
VW

Project:
R4 2.0 EUS

Project / design pattern type
c/c2

Part number (TTNo.):

Date of manufacture:

Serial number:

Manufacturing plant - line

0445B21058_07 690 4705 011M FeP (Feuerbach plant) — M
SAP-No.: Samos no.: Customer order no.: Engine/Vehicle number
DS —154935 568692 03LA/MT7772 03LA/M7772
Customer part number Endurance run type Endurance run conditions: DSBFD no.:
mer]:
03LA/17772 osatomer] IFL 18596
CR-engine
Mileage Parts receipt at dept. Process no. Confidentiality note
DS-PC/EDI: : 3
600 h 2007-CP4_0145 Confidential
7/18/2007
1. Subject
CP4 customer return
Internal release of endurance run (VW entry)
2. Conclusion
The pump has passed the test.
. . ] . OK |[X
3. Results of diagnosis (visual findings) ) -
Legend rating stages< uncritical X
. Critical
3.1 Drive -
No striking feature
X |
3.2 Drivetrain F |

Very slight running marks recognizable (Example: Fig. 1 camshaft and Fig. 2 roller)

3.3 High pressure

Very slight running marks recognizable (Fig. 3 HP piston)

3.4 Bearing

No striking feature (Fig. 4 Flange bearing)

3.5 Shaft seal

No striking feature

3.6 Holes

No striking feature
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ENTIRE PAGE CONFIDENTIAL
EA11003EN-00858[1]

4 CR pump CP4 - Diagnosis report Report no. [

BOSCH 0 pump 9 P Date 1/28/2008
Department: Person responsible: Telephone: internal |
Non-responsive content removed Use external A
3.7 Attached components (Metering Unit, Overflow Valve, Counting Point) M

No striking feature

3.8 Other \—I—I—I

4. Hydraulic function

Delivery rate [I/h] Delivery rate [I/h]
of new part after testing
n[rpm] p_rail [bar] I_MU [A] 11/29/2006 7/26/2007
ST 200 200 0.4 3.9 3.9
LG 1000 1800 0.4 17.4 17.4
KL1-S 3375 500 0.4 66.5 67.4

No striking feature
5. Destiny of the parts
The parts will be stored at RB until 08/2008

v’ ‘\\-'.{//c 8

- - F

Fig. 2: Roller

Fig. 4: Flange bearing

Tested: Phone Non-responsi Date: 3/31/2008 | Signature:
nt removed

Department: Phone Date: 4/10/2008 Signature:

Department: Phone Date: 4/11/2008 Signature:
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ENTIRE PAGE CONFIDENTIAL

CR pump CP4 - Diagnosis report

Report no.

Date 2/27/2008

Telephone:

Use

internal |

external x

Tor Non-responsive content removed

For information:

Pump type:

CP4.15_348_2x5,25_REC_3,3_1,95_220

Customer:
VW

Project:
R4 2.0 EU5

Project / design pattern type
c/cz2

Part number (TTNo.):

Date of manufacture:

Serial number:

Manufacturing plant - line

0445B21058_06 689 4890 011M FeP (Feuerbach plant) — M
SAP-No.: Samos no.: Customer order no.: Engine/Vehicle number
30-101005-07 578258 03LA/17098
Customer part number Endurance run type Endurance run conditions: DSBFD no.:
Ik VW462-7-02224 19419

Engine endurance run

Mileage Parts receipt at dept. Process no. Confidentiality note
DS-PC/EDI: g !
19940 h 2007-CP4_0148 Confidential
10/22/2007
VA/ETC no.: Endurance run type
[RB]:
DS-164766
Comnlaint:
1. Subject
CP4 customer return
Diagnosis of endurance run end without complaint
2. Conclusion
Function
- Delivery rates after endurance run without significant fuel-quantity drift in comparison with the new state.
Components
- Wear of the components is low and without significant striking features.
Result
The pump has passed the test.
OK

3. Results of diagnosis (visual findings)

3.1 Drive
No striking feature

Legend rating stages™ uncritical

Critical

3.2 Drivetrain

Lateral roller slip off (no picture available)

3.3 High pressure
No striking feature

3.4 Bearing
No striking feature

3.5 Shaft seal
No striking feature

3.6 Holes
No striking feature

3.7 Attached components (Metering Unit, Overflow Valve, Counting Point)

No striking feature

3.8 Other

xx

oEm
[T
B ]
BT
.
B 1]
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ENTIRE PAGE CONFIDENTIAL

EATTO0SEN:ORRSRLI

° CR pump CP4 - Diagnosis report Report no.
BOSCH o pump 9 P Date 2/27/2008
Department: Person responsible: Telephone: internal |
Use external «

4. Hydraulic function

Delivery rate [I/h] Delivery rate [I/h]
of new part after testing
n[rpm] p_rail [bar] I_MU [A] 9/12/2006 10/23/2007
Starting point 200 200 0.4 3.9 3.9
1000 rpm, p_rated 1000 1800 0.4 17.1 17
n_max_p, 500bar 3375 500 0.4 65.8 66.6

time) is met.

No significant fuel-quantity drift compared to delivery measurement.

TCD (technical customer documentation) testing point LG (1,000 rpm, p_rated = 15.5 or 15.2 I/h after running

5. Destiny of the parts

6. Attachments

The pump is stored at RB until 06/2008 and then scrapped.

None
Tested: gag‘éﬁi?g” Phie: Non-responsiv Date: 3/31/2008 Signature:
nt removed e COdntent rem nt removed
; ove
Department: RIS Date: 4/10/2008 Signature:
Department: Phone: Date: 4/11/2008 Signature:
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ENTIRE PAGE CONFIDENTIAL
EA11003EN-00860[0]

" CR pump CP4 - Diagnosis report Report no.
BOSCH o el 9 P Date 1/22/2008
Department: Person responsible: Telephone: ’ internal
Non-responsive content removed se external

o Non-responsive content removed
For information:

Pump type: Customer: Project: Project / design pattern type
CP4.1S_348_2x5,25_REC_3,3_1,95_MT4,2 VW R4 2.0 EUS c/C
Part number (TTNo.): Date of manufacture: Serial number: Manufacturing plant - line
0445B21058 081206 0035 011M FeP (Feuerbach plant) —
M -
SAP-No.: Samos no.: Customer order no.: Engine/Vehicle number
DS-164776 578285 CBA0000303 CBAO0000 303
Customer part number Endurance run type Endurance run conditions: DSBFD no.:
[customer]:
CBA0000303 GDV;CBA 0000 303 19415
CR-engine
Mileage Parts receipt at dept. Process no. Confidentiality note
DS-PC/EDI: g :
52008 h 2007-CP4_0151 Confidential
10/22/2007
1. Subject
CP4 customer return
2. Conclusion
No striking features detected.
. i i OK |'X|
3. Results of diagnosis (visual findings) , o
Legend rating stages< uncritical X
Critical
3.1 Drive -
No striking feature =
x | |
3.2 Drivetrain x| |

Very slight running marks visible

3.3 High pressure
Slight wear marks visible

3.4 Bearing
No striking feature

3.5 Shaft seal
No striking feature

3.6 Holes
No striking feature

3.7 Attached components (Metering Unit, Overflow Valve, Counting Point)
No striking feature

4. Destiny of the parts
The parts are stored until 07/2008 at RB

Tested: Non-responsi Non-responsive ¢ Date: 1/23/2008 Signature:
ve content r ontent removed

Department: | GZCTe Date: 1/23/2008 Signature:

Department: Date: 1/26/2008 Signature:




ENTIRE PAGE CONFIDENTIAL

EA11003EN-00861[0]

* CR pump CP4 - Diagnosis report Report no. ___I
BOSCH o pUrDg 9 P Date 1/24/2008
Department: Person responsible: Telephone: internal |
Non-responsive content removed Use external X

To: Non-responsive content removed
For information:

Pump type:

CP4.15_348_2x5,25_REC_3,3_1,95_MT4,2

Customer:
VW

Project:
R4 2.0 EU5

Project / design pattern type
c/C

Part number (TTNo.): Date of manufacture: Serial number: Manufacturing plant - line
0445821058 02 685 4747 011M FeP (Feuerbach plant) — M
SAP-No.: Samos no.: Customer order no.: Engine/Vehicle number
DS —164778 0578290 03LD/16369
Customer part number Endurance run type Endurance run conditions: DSBFD no.:
eutomerk Function 19414
Engine trial
Mileage Parts receipt at dept. Process no. Confidentiality note
-PC/EDI:
2056 h A PCIED: 2007-CP4_0152 Confidential
10/22/2007

1. Subject

CP4 customer return
Endurance run end

2. Conclusion

The parts have an incipient wear (2,056 h running time). Anti-friction paint fragments were found in the pump. The pump was
mounted before end 06/2006. Between 05/2006 and 06/2006, problem of adhesion occurred during the application of the anti-
friction paint on the spring plate. Since then, the process has been improved. Copper particles which do not come from CP4 were
also found on overflow valve and the metering unit screen. Risk of nozzle clogging! The origin of the copper should be clarified by
the customer, since it is not the first case.

The pump has passed the test.

3. Results of diagnosis (visual findings)

3.1 Drive
No striking feature

Legend rating stages’

3.2 Drivetrain

oK | X
uncritical X
Critical -
S |
x| |

Incipient cavitation on the piston base at the roller support (Fig. 1). Anti-friction paint on the spring plate

peeled-off (Fig. 2).

3.3 High pressure

Incipient fretting wear at the seal seat of the intake valve (Fig. 3)

3.4 Bearing

No striking feature

3.5 Shaft seal

Incipient wear of the shaft seal on the camshaft (Figure 4)

3.6 Holes

Anti-friction paint of the spring plate in the metering unit hole of the housing (Fig. 5)

3.7 Attached components (Metering Unit, Overflow Valve, Counting Point)

Anti-friction paint of the spring plate on the metering unit sieve. Copper on overflow valve and metering unit

screen

3.8 Other

Page 1/2



EA11003EN-00861[1]

ENTIRE PAGE CONFIDENTIAL

® BOSCH

cpaé CR pump CP4 - Diagnosis report

Report no.

Date

1/24/2008

Department:

Person responsible:

Non-responsive content removed

Telephone:

Use

internal |

external x

4. Hydraulic function

Delivery rate [I/h] Delivery rate [I/h]
of new part after testing
nfrpm] p_rail [bar] I_MU [A] 5/10/2006 10/23/2007
ST 200 200 0.4 3.9 3.9
LG-1 1000 1800 0.4 17.4 17.1
KL-1S 3375 500 0.4 67.4 67.5

No striking feature

5. Destiny of the parts
The parts will be stored at RB until 08/2008

. i - h__

Figure 6: Overflow valve screen

Tested: Non-responsi Date: 1/25/2008 Signature:
nt removed

Department: Telephone: Date: 1/28/2008 Signature:

Department: Telephone: Date: 1/29/2008 Signature:
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EA11003EN-00862[0]

ENTIRE PAGE CONFIDENTIAL

* | CR pump CP4 - Diagnosis report Report no.
BOSCH <0 PP - P Date 2/27/2008
Department: Person responsible: Telephone: internal |
Use external x

To: Non-responsive content removed
For information:

Pump type: Customer: Project: Project / design pattern type
CP4.15_348_2x5,25_REC_3,3_1,95_MT4,2 VW R4 2.0 EUS c/C
Part number (TTNo.): Date of manufacture: Serial number: Manufacturing plant - line
0445B21058 010207 0080 011M FeP (Feuerbach plant) — M
SAP-No.: Samos no.: Customer order no.: Engine/Vehicle number
30-101005-07 578254 CAG 0000 082
Customer part number Endurance run type Endurance run conditions: DSBFD no.:
[customer]: Reso-run 19421
Engine endurance run
Mileage Parts receipt at dept. Process no. Confidentiality note
DS-PC/EDI:
209 h 2007-CP4_0153 Confidential
10.22.2007
VA /ETC no.: Durability test type
[RB]:
DS-164759
Complaint:

1.Subject
CP4 customer return

Findings at the end of endurance run

2. Conclusion

No back measurement of the function, because a fuel-quantity drift due to the running time is not expected and there is no

complaint.

Wear of the components is low and without significant striking features.

The pump has passed the test.

3. Results of diagnosis (visual findings) Ok |
Legend rating stages— uncritical X
3.1 Drive Critical -
No striking feature ==
BS |
3.2 Drivetrain X |

No striking feature

3.3 High pressure
No striking feature

3.4 Bearing

No striking feature

3.5 Shaft seal |
No striking feature _

3.6 Holes L&l_l_[

No striking feature

3.7 Attached components (Metering Unit, Overflow Valve, Counting Point)

No striking feature

3.8 Other
No striking feature




ENTIRE PAGE CONFIDENTIAL
EA11003EN-00862[1]

4 CR pump CP4 - Diagnosis report Report no.
BOSCH o PEIR 9 i Date 2/27/2008
Department: Person responsible: Telephone: internal
Use external %
4. Hydraulic function
Delivery rate [I/h] Delivery rate [I/h]
of new part after testing

n[rpm] p_rail [bar] I MU [A]

No functional testing due to the short running time and classification in the third diagnosis category.

5. Destiny of the parts
The parts are stored at RB until 06/2008 and then scrapped.

6. Attachments

None
Tested: Telephone: | NSRS olelgillY Date: 2/29/2008 Signature:
nt removed e content rem tent remo
oved ved
Department: Telephone: Date: 3/4/2008 Signature:
Department: Telephone: Date: 3/6/2008 Signature:




EA11003EN-00863[0]

ENTIRE PAGE CONFIDENTIAL

° CR pump CP4 - Diagnosis report Report no.
BOSCH ¢ pump 9 P Date 2/27/2008
Department: Person responsible: Telephone: internal [
Use external x

To:

For information:

Non-responsive content removed

Pump type:
CP4.1S_348_2x5,25 REC_3,3_1,95_MT4,2

Customer:
VW

Project:
R4 2.0 EU5

Project / design pattern type
c/C

Lateral roller slip off (no picture available)

Part number (TTNo.): Date of manufacture: Serial number: Manufacturing plant - line
445010507 270407 0008 011M FeP (Feuerbach plant) - M
SAP-No.: Samos no.: Customer order no.: Engine/Vehicle number
30-101005-07 577765 CBDP170811
Customer part number Endurance run type Endurance run conditions: DSBFD no.:
[customer]: OVL+PZD 19444
Engine endurance run
Mileage Parts receipt at dept. Process no. Confidentiality note
DS-PC/EDI: s o
227 h 2007-CP4_0154 Confidential
10/17/2007
VA /ETC no.: Durability test type
[RB]:
DS-164722
Complaint:
1. Subject
CP4 customer return
Diagnosis of endurance run end without complaint
2. Conclusion
Function
- Delivery rates after endurance run without significant fuel-quantity drift in comparison with the new state.
Components
- Wear of the components is low and without significant striking features.
Result
- The pump has passed the endurance run.
. ; . WS X
3. Results of diagnosis (visual findings) , : _OK X
. Legend rating stag uncritical X
3.1 Drive Critical
No striking feature X
3.2 Drivetrain X |

3.3 High pressure
No striking feature

3.4 Bearing
No striking feature

3.5 Shaft seal
No striking feature

3.6 Holes
No striking feature

No striking feature

3.7 Attached components (Metering Unit, Overflow Valve, Counting Point)

3.8 Other
No striking feature

Page 1/2



ENTIRE PAGE CONFIDENTIAL
EA11003EN-00863[1]

° CR pump CP4 - Diagnosis report Reportno. | NN
BOSCH o pump 9 P Date 2/27/2008
Department: Person responsible: Telephone: internal [
Non-responsive content removed S extemal x
4. Hydraulic function
Delivery rate [I/h] Delivery rate [I/h]
of new part after testing
n[rpm] p_rail [bar] |_MU [A] 4/27/2007 10/25/2007
Starting point 200 200 0.4 3.9 41 __
1000 rpm, p_rated 1000 1800 0.4 17.7 17.8 ‘
n_max_p, 500bar 3375 500 0.4 67.3 65.9 ;

time) is met.
No significant fuel-quantity drift compared to delivery measurement.

TCD (technical customer documentation) testing point LG (1,000 rpm, p_rated = 15.5 or 15.2 I/h after running

5. Destiny of the parts

The pump is stored at RB until 06/2008 and then scrapped.
6. Attachments

None
Tested: Egg’éﬁi?g” Telephone: | (NSRS olelsli\Y Date: 3/31/2008 Signature:
ht removed e content rem
oved
Department: Telephone: Date: 4/10/2008 Signature:
Department: Telephone: Date: 4/11/2008 Signature:

Page 2/2



EA11003EN-00864(0]

ENTIRE PAGE CONFIDENTIAL

> CR pump CP4 - Diagnosis report Report no.
BOSCH 0 e 9 P Date 2/27/2008
Department: Person responsible: Telephone: internal [
Non-responsive content removed Use external x

To: Non-responsive content removed

For information:

Pump type: Customer: Project: Project / design pattern type
CP4.1S_348_2x5,25 REC_3,3 1,95 MT4,2 VW R4 2.0 EU5 cie
Part number (TTNo.): Date of manufacture: Serial number: Manufacturing plant - line
0445B21058 020207 0028 011M FeP (Feuerbach plant) - M
SAP-No.: Samos no.: Customer order no.: Engine/Vehicle number
30-101005-07 577772 3LAP270109
Customer part number Endurance run type Endurance run conditions: DSBFD no.:
[oustomer]: 70h OVL+70h PZD 19438
Engine endurance run
Mileage Parts receipt at dept. Process no. Confidentiality note
340 h DS-PC/EDI: 2007-CP4_0156 Confidential
10/17/2007
VA /ETC no.: Durability test type
[RB]:
DS-164727
Complaint:
1. Subject
CP4 customer return
Findings at the end of endurance run
2. Conclusion
Delivery rates after endurance run or test in accordance with the specifications.
Wear of the components is low and without significant striking features.
The pump has passed the endurance run.
3. Results of diagnosis (visual findings) i ) QK 2
Legend rating stag uncritical X
i Critical
3.1 Drive rhea -
No striking feature -
x| |
3.2 Drivetrain X l

Lateral roller slip off (no picture available)

3.3 High pressure
No striking feature

3.4 Bearing
No striking feature

3.5 Shaft seal
No striking feature

3.6 Holes
No striking feature

3.7 Attached components (Metering Unit, Overflow Valve, Counting Point)

No striking feature

3.8 Other
No striking feature

Page 1/2



ENTIRE PAGE CONFIDENTIAL
EA11003EN-00864[1]

" CR pump CP4 - Diagnosis report Report no.
BOSCH <o pamp g P Date 2/27/2008
Department: Person responsible: | Telephone: internal [
Non-responsive content removed Use external X

4. Hydraulic function

Delivery rate [I/h] Delivery rate [I/h]
of new part after testing
nrpm] p_rail [bar] I_MU [A] 2/2/2007 10/25/2007
Starting point 200 200 0.4 3.9 4.1 &
1000 rpm, p_rated 1000 1800 0.4 17.6 17.7 X
n_max_p, 500bar 3375 500 0.4 65.6 66.1 0

TCD (technical customer documentation) testing point LG (1,000 rpm, p_rated =z 15.5 or 15.2 I/h after running

time) is met.

No significant fuel-quantity drift compared to delivery measurement.

5. Destiny of the parts
The pump is stored at RB until 06/2008 and then scrapped.

6. Attachments

None
Non-respong 2
Tested: ive contgnt Telephone: Non—responsw Date: 2/29/2008 Signature:
removed e content rem
oved .
Department: Telephone: Date: 04.03.02008 Signature:
Department: Telephone: Date: 3/6/2008 Signature:

Page 2/2




EA11003EN-00865[0]

ENTIRE PAGE CONFIDENTIAL

Non-responsive content removed

" CR pump CP4 - Diagnosis report Report no.
BOSCH 0 ik g P Date 3/27/2008
Department: Person responsible: Telephone: internal
Use external X

To:

For information:

Non-responsive content removed

Pump type:
CP4.1S_348 2x5,25 REC_3,3_1,95

Customer:
vw

Project:
R4 2.0 EUS

Project / design pattern type
c/C1

Part number (TTNo.):

Date of manufacture:

Serial number:

Manufacturing plant - line

0445B21058_02 685 4742 011M FeP (Feuerbach plant) — M
SAP-No.: Samos no.: Customer order no.: Engine/Vehicle number
DS-164746 577913 03LA/16870
Customer part number Endurance run type Endurance run conditions: DSBFD no.:
customer]:
[ ] CR-engine 19425
Mileage Parts receipt at dept. Process no. Confidentiality note
DS-PC/EDI: 1 3
70440 h 2007-CP4_0160 Confidential
10/17/2007

1.Subject
CP4 customer returns without complaint
Diagnosis after endurance run end
Engine testing conditions unknown.

2. Conclusion

Function
Functioning OK

The pump has passed the test.

Particle accumulation on metering unit screen: Contamination residues of plastic and aluminum alloy. The particles could originate
from the pump housing, but this could not be proven through a fault. The origin of the plastic particles could not be determined.

3. Results of diagnosis (visual findings)

3.1 Drive
No striking feature

Legend rating stages™ uncritical

OK

Critical

3.2 Drivetrain
Only running marks visible

3.3 High pressure
Slight fretting wear at the seal seat of the intake valve (Fig. 1)

3.4 Bearing
No striking feature

3.5 Shaft seal
Slight recession of shaft seals < 10 pm (Fig. 2)

3.6 Holes
No striking feature

3.7 Attached components (Metering Unit, Overflow Valve, Counting Point)

housing) on the metering unit screen (Fig. 3)

Particle collection of contamination residues (origin unknown) and aluminum (possibly from CP4

3.8 Other
Pump outside slightly rusted (Fig. 2)

Page 1/2




EA11003EN-00865[1]

ENTIRE PAGE CONFIDENTIAL

No striking feature

4 CR pump CP4 - Diagnosis report Report no.
® BOSCH 0 pump 9 P Date 27.032008
Department: Person responsible: Telephone: " internal |
Non-responsive content removed e external x
4. Hydraulic function
New part After testing
n[rpm] p_rail [bar] MU [A] 5/10/2006 10/23/2007
Starting point 200 200 0.4 3.9 3.9
1000 rpm, p_rated 1000 1800 0.4 16.9 17.1
n_max_p, 500bar 3375 500 0.4 67.0 66.9

5. Destiny of the parts

Fig. 1: Intake valve

The parts are stored until 09/2008 at RB

Fig. 2: Camshaft running surface of shaft seal

Tested: NQREEUE | Phone:
ive content

Department: Phone:

Department: Phone:

Non-responsiv
e content rem
oved

Date: 4/2/2008 Signature:
Date: 4/10/2008 Signature:
Date: 4/11/2008 Signature:

Page 2/2




EAT

ENTIRE PAGE CONFIDENTIAL

. . Report no. |
CR pump CP4 - Diagnosis report Date 1/23/2008
Department: Person responsible: Telephone: internal
Use
Non-responsive content removed extemal ~ X
JCE|Non-responsive content removed
For
inform
ation:
Pump type: Customer: Project: Project / design pattern type
CP4.1S_348_2x5,25 _REC_3,3_
1,95 X vw R4 2.0 EU5 c/C
Part number (TTNo.): Date of manufacture: Serial number: Manufacturing plant - line
0445B21058_01 684 4555 011M FeP (Feuerbach plant)-M -
SAP-No.: Samos no.: Customer order no.: Engine/Vehicle number
DS-164756 577931 03LC/18145
Customer part number Endurance run type Endurance run conditions: DSBFD no.:
[customer]: OVL+endurance run 1 19422
CR-engine
Mileage Parts receipt at dept. Process no. Confidentiality note
495 h DS-PC/EDI: 2007-CP4_0161 Confidential
10/17/2007
VA /ETC no.: Durability test type
[RB]:
Complaint:
1. Subject
CP4 customer return
Endurance run end
OVL+endurance run 1
2. Conclusion
The pump does not show any kind of striking feature.
The pump has passed the test.
?f' H:esults of diagnosis (visual Legend rating stages OK =
findings) uncritical [x]
3.1 Drive Critical
No striking feature ﬂ--

3.2 Drivetrain
No striking feature

3.3 High pressure

No striking feature

3.4 Bearing

No striking feature

3.5 Shaft seal

No striking feature

3.6 Holes

No striking features

3.7 Attached components (metering unit, overflow valve, counting point)

No striking features

3.8 Other

ihikg:

Page 1/2




EAT

ENTIRE PAGE CONFIDENTIAL

. . Report no. [ 1N
CR pump CP4 - Diagnosis report Date 5/23/2008
Department: Person responsible: Telephone: internal | |
. Use external | %
Non-responsive content removed
4. Hydraulic function
New part After testing
n[rpm] p_rail [bar] I_MU [A] 4/12/2006 10/23/2007
Starting point 200 200 0.4 3.9 3.9 X
1000 rpm, p_rated | 1000 1800 0.4 17.4 17.4 X
n_max_p, 500bar 3375 500 0.4 67.2 67.2 X
No striking feature
5. Destiny of the parts
The parts are stored until 07/2008 at RB
Tested: Phone Non-responsive Date: 1/25/2008 Signature:
content remov
ed
Department: Phone Date: 1/28/2008 Signature:
Department: Phone Date: 1/29/2008 Signature:

Page 2/2



EAT

ENTIRE PAGE CONFIDENTIAL

. . Report no.
CR pump CP4 - Diagnosis report Date 2/27/2008
Telephone: internal
Use

external X

LHEINON-responsive content removed

For
inform
ation:
Pump type: Customer: Project: Project / design pattern type
CP4.1S_348 2x5,25 REC_3,3_
1,8 MT4,2 vw R4 2.0 EU5 C2/ D1
Part number (TTNo.): Date of manufacture: Serial number: Manufacturing plant - line
0445B21058 010207 0117 QUTHIEBE et pamy:
SAP-No.: Samos no.: Customer order no.: Engine/Vehicle number
30-101005-07 588442 03LC/18158
Customer part number Endurance run type Endurance run conditions: DSBFD no.:
[customer]: OVL+PZD 20211
Engine endurance run
Mileage Parts receipt at dept. Process no. Confidentiality note
594 h DS-PC/EDI: 2007-CP4_0163 Confidential
11/29/2007
VA /ETC no.: Durability test type
DS-175045 [RB]:
Complaint:
1. Subject

CP4 customer return
Findings at the end of durability test

2. Conclusion

Delivery rates after endurance run or test in accordance with the specifications.

Wear of the components is low and without significant striking features.

On the flange front surface, two marks with a diameter of 6 mm can be seen, probably from a puller.
The pump has passed the test.

3. Results of diagnosis (visual Legend rating stages uncri’[ic‘.gl}lK
findings) Critical

3.1 Drive

No striking feature

3.2 Drivetrain

Lateral roller slip-off slightly increased (see Figs. 1 and 2)

3.3 High pressure
No striking feature

3.4 Bearing

No striking feature

3.5 Shaft seal

No striking feature

3.6 Holes

No striking features

BEELEE:

3.7 Attached components (metering unit, overflow valve, counting point)
No striking features

3.8 Other B [ |

Marks on flange front surface with 6 mm diameter (see Fig. 3)

Page 1/2



ENTIRE PAGE CONFIDENTIAL
EA11003EN-00867[1]

BOSCH 5905 CR pump CP4 - Diagnosis report Reportno

Date 2/27/2008
Department: Person responsible: Telephone: internal | |
Use external | X
Non-responsive content removed

3.9 Images of visual findings

Fig. 3: Flange front surface

4. Hydraulic function

Delivery rate [/h] | Delivery rate [I/h]
New part after testing
n[rpm] p_rail [bar] |_MU [A] 1/31/2007 12/5/2007
Starting point 200 200 0.4 3.9 3.9
1000 rpm, p_rated 1000 1800 0.4 17.6 17.6
n_max_p, 500bar 3375 500 0.4 66.8 66.6

TCD (technical customer documentation) testing point LG (1,000 rpm, p_rated = 15.5 or 15.2 I/h after running
time) is met.
No significant fuel-quantity drift compared to delivery measurement.

5. Destiny of the parts

The pump is stored at RB until 06/2008 and then scrapped.

6. Attachments

None
Tested: Phone | NENBC i | Date: | 229/2008 | Signature: Non-respon
sive conte
content remov
Department: Phone ed Date: 3/4/2008 Signature:
Department: Phone Date: 3/6/2008 Signature:
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i . Report no. B
CR pump CP4 - Diagnosis report Date 2/28/2008
Department: Person responsible: Telephone: internal
: vse external X
Non-responsive content removed

LCEI\Non-responsive content removed

For
inform
ation:
Pump type: Customer: Project: Project / design pattern type
CP4.1S_348 2x5,25 REC_3,3_
1,8 MT4,2 VW R4 2.0 EUS C2/D1

Part number (TTNo.):

Date of manufacture:

Serial number:

Manufacturing plant - line

Mo strikina featire

0445821058 081206 0068 QUIMCRER (redenich oy
SAP-No.: Samos no.: Customer order no.: Engine/Vehicle number
30-101005-07 588456 3LAP270051
Customer part number Endurance run type Endurance run conditions: DSBFD no.:
[customer]: Function 20210
Engine endurance run
Mileage Parts receipt at dept. Process no. Confidentiality note
836 h DS-PC/EDI: 2007-CP4_0164 Confidential
11/29/2007
VA /ETC no.: Durability test type
[RB]:
Complaint:
1. Subject
CP4 customer return
Findings at the end of endurance run
2. Conclusion
Delivery rates after endurance run or test in accordance with the specifications.
The wear of the components is low.
striking features that are uncritical:
- metering unit O-ring was slightly cut by slanted mounting or screw-fitting (typical marks).
- On the flange front surface, two marks with a diameter of 6 mm can be seen, probably from a puller.
| The pump has passed the test.
; i (Vi OK [x
?’_. ggsults of diagnosis (visual Legend rating stages =
indings) uncfitical -
3_1 Drive Cl’itica|

3.2 Drivetrain

No striking feature

3.3 High pressure

No striking feature

3.4 Bearing

No striking feature

3.5 Shaft seal

No striking feature

3.6 Holes

No striking features

3.7 Attached components (metering unit, overflow valve, counting point)
Metering unit O-ring slightly cut, marks of slanted assembly (see Fig. 2)

3.8 Other




EA1

ENTIRE PAGE CONFIDENTIAL

Non-responsive content removed
3.9 Images of visual findings

Fig. 3 Flange front surface

HOO3EN-00868f1]
Marks onkﬁgnﬂ)e front surface with 8 mm diameter (see Fig. 3)
& = 5 Report no. | B
® BOSCH # | CRpump CP4 - Diagnosis report e SEEE0E |
Department: Person responsible: Telephone: internal | |
Use external | X

4. Hydraulic function

Delivery rate Delivery rate [I/h]
[I/h] of new after testing
part
n[rpm] p_rail [bar] I_MU [A] 2/1/2007 12/5/2007
Starting point 200 200 0.4 3.9 3T
1000 rpm, p_rated 1000 1800 0.4 17.8 17.7
n_max_p, 500bar 3375 500 0.4 64.8 66.6

TCD (technical customer documentation) testing point LG (1,000 rpm, p_rated = 15.5 or 15.2 I/h after running
time) is met. No significant fuel-quantity drift compared to delivery measurement.

6. Attachments

5. Destiny of the parts

The pump is stored at RB until 06/2008 and then scrapped.

None
Tested: Non-responsiv il IS ESEINON-responsive co i EIEH 3/29/2008 | Signature: | [N UE
le content rem ntent removed [
oved
Department: Phone Date: 3/4/2008 Signature:
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. . Report no.
CR pump CP4 - Diagnosis report Date 2/28/2008
Department: Person responsible: Telephone: internal
Use

Non-responsive content re

external X

To: Non-responsive content removed
For
inform
ation;
Pump type: Customer: Project: Project / design pattern type
CP4.15_348_2x5,25 REC_3,3_
1,8 MT4,2 VW R4 2.0 EUS C/C

Part number (TTNo.):

Date of manufacture:

Serial number:

Manufacturing plant - line

0445B21058_02 686 4007 QUIMCRER (redenich oy
SAP-No.: Samos no.: Customer order no.: Engine/Vehicle number
30-101005-07 588456 03LD/16702
Customer part number Endurance run type Endurance run conditions: DSBFD no.:
[customer]: PZD+OVL 20204
Engine endurance run
Mileage Parts receipt at dept. Process no. Confidentiality note
485 h DS-PC/EDI: 2007-CP4_0165 Confidential
11/29/2007
VA /ETC no.: Durability test type
DS-175058 [RB]:
Complaint:
1. Subject
CP4 customer return
Findings at the end of endurance run
2. Conclusion
Delivery rates after endurance run or test in accordance with the specifications.
The wear of the components is low.
The screen of the metering unit is contaminated with foreign particles.
The pump has passed the test.
; ; 2 OK X
3.' F{:esults of diagnosis (visual Legend rating stages uncritical X
findings) Critical
3.1 Drive

No striking feature

3.2 Drivetrain el
No striking feature
3.3 High pressure 4

No striking feature

3.4 Bearing

No striking feature

3.5 Shaft seal

No striking feature

3.6 Holes

No striking features

3.7 Attached components (metering unit, overflow valve, counting point)

No striking feature
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3.8 Other
Foreign particles on the metering unit screen (see Fig. 1)

. . Report no.
CR pump CP4 - Diagnosis report Date 2/28/2008
Telephone: internal
Use
external = x

2

3.9 Images of visual findings

4. Hydraulic function

Delivery rate

Delivery rate [I/h]

[I/h] of new after testing
part
n[rpm] p_rail [bar] I_MU [A] 6/8/2006 12/4/2007
Starting point 200 200 0.4 3.9 3.9
1000 rpm, p_rated 1000 1800 0.4 17 17.2
n_max_p, 500bar 3375 500 0.4 66.8 66.6

time) is met.

No significant fuel-quantity drift compared to delivery measurement.

TCD (technical customer documentation) testing point LG (1,000 rpm, p_rated = 15.5 or 15.2 I/h after running

6. Attachments

5. Destiny of the parts

The pump is stored at RB until 06/2008 and then scrapped.

None
Tested: Non—respon Phone Non-responsive Date: 3/29/2008 Signature: Non-respo
sive conte content remov nsive con
ed tent remo
Department: Phone Date: 3/4/2008 Signature: ved
Department: Phone Date: 3/6/2008 Signature:
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EA1
. . Report no.
CR pump CP4 - Diagnosis report Date 2/28/2008
Department: Person responsible: Telephone: internal
Use

external X

Non-responsive content removed

LCEI N\ on-responsive content removed

For
inform
ation:
Pump type: Customer: Project: Project / design pattern type
CP4.1S_348 2x5,25 REC_3,3_
1,8_MT4,2 VW R4 2.0 EUS c/C
Part number (TTNo.): Date of manufacture: Serial number: Manufacturing plant - line
0445B21058_01 685 4734 QUIMCRER (redenich oy
SAP-No.: Samos no.: Customer order no.: Engine/Vehicle number
30-101581-07 588479 03LA/16587
Customer part number Endurance run type Endurance run conditions: DSBFD no.:
[customer]: endurance run 1+OVL 20203
Engine endurance run
Mileage Parts receipt at dept. Process no. Confidentiality note
450 h DS-PC/EDI: 2007-CP4_0166 Confidential
11/29/2007
VA /ETC no.: Durability test type
DS-175060 [RB]:
Complaint:
1. Subject

CP4 customer return
Diagnosis of endurance run end without complaint

2. Conclusion

Function
- Delivery rates after endurance run without significant fuel-quantity drift in comparison with the new state.

Striking features
The pump was disassembled by the customer for self analysis and then reassembled (specification on the pump).

The chip along the flange press-in diameter is due to this reassembly.
The contamination by foreign particles is also probably due to this or the entry via the low-pressure system upstream to

the pump.

The severe corrosion on the cam and the roller outside the running range is due to the presence of free water.
- The taper of the camshaft shows significant corrosion.

- The existing cavitation erosion suggests insufficient internal pump chamber pressure during operation.

Components
- The wear of the components is low.

Result
— The pump has passed the endurance run

. . . OK X

3. Results of diagnosis (visual ; R
T Legend rating stages <uncritical X
findings) Critical -
3.1 Drive
Severe corrosion on the taper (see Fig. 1) | x |

3.2 Drivetrain
Corrosion of the camshatt (see Fig. 2), roller's lateral slip off (see Figures 3 to 4)

3.3 High pressure X

Small cavitation erosion area in the HP range (see Fig. 5)z
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EA1

. . Report no.
crd® | CR pump CP4 - Diagnosis report Eate 2/28/2008
Department: Person responsible: Telephone: internal
Use

external X

Non-responsive content removed

To: Non-responsive content removed
For
inform
ation:
3.4 Bearing

No striking feature

3.5 Shaft seal X

Slight recession of the shaft seal into the camshaft

3.6 Holes X

Cavitation erosion in the tappet hole outside the moving range of the tappet (see Fig. 6); foreign
particles in the metering unit hole (see Fig. 7) and in the overflow valve hole (see Fig. 8)

3.7 Attached components (metering unit, overflow valve, counting point) [ X

Foreign particles on the screen of the metering unit (see Fig. 9) and the screen of the overflow
valve (see Fig. 10)

3.8 Other X

Chip on the press-in diameter due to flange assembly (see Figures 11 and 12)
3.9 Images of visual findings

Ves -'.",'- R =

Fig. 1 Camshaft, running range of shaft seal and

Fig. 3 Tappet body inside, housing side

Fig. 4 Roller front surface, housing side
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EA1 . . Report no.
crd® | CR pump CP4 - Diagnosis report Date 2/28/2008
Department: Person responsible: Telephone: internal
Use

. xternal X
Non-responsive content removed e te &

To: Non-responsive content removed

For
inform
ation;

Fig. 6 Tappet hole, top

Fig. 8 Housing, overflow valve

Fig. 10 Overflow valve,

Fig. 9 metering screen
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. . Report no.
cr® | CR pump CP4 - Diagnosis report gate 2/28/2008
Department: Person responsible: Telephone: internal
Use

Non-responsive content removed

external X

LCEI N\ on-responsive content removed

For
inform
ation:

Fig. 11 Flange, press-in composite

Fig. 13 Housing, press-in diameter
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. . Report no.
CR pump CP4 - Diagnosis report Date 2/28/2008
Department: Person responsible: Telephone: internal | |
Use external | x|
Non-responsive content removed
4. Hydraulic function
Delivery rate Delivery rate [I/h]
[I/h] of new after testing
part
n[rpm] p_rail [bar] I_MU [A] 5/8/2006 12/4/2007
Starting point 200 200 0.4 3.9 3.9 X
1000 rpm, p_rated 1000 1800 0.4 17.1 171 %L
n_max_p, 500bar 3375 500 0.4 67.5 66.8 X

TCD (technical customer documentation) testing point LG (1,000 rpm, p_rated = 15.5 or 15.2 I/h after running

time) is met.

No significant fuel-quantity drift compared to delivery measurement.

5. Destiny of the parts
The pump is stored at RB until 06/2008 and then scrapped.

6. Attachments
None

Tested:

Department:

Department:

Non-respons
ive content

Phone

Phone

Phone

Non-responsive
content remov
ed

Date: 5/13/2008 Signature:
Date: 5/20/2008 Signature:
Date: 5/28/2008 Signature:
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. . Report no.
CR pump CP4 - Diagnosis report Date 2/28/2008
Department: Person responsible: Telephone: internal
Use

Non-responsive content removed

external X

To:

For
inform
ation:

Non-responsive content removed

Pump type:

CP4.1S_348 _2x5,25_REC_3,3_

1,8 _MT4,2

Customer:

VW

Project:

R4 2.0 BINS

Project / design pattern type
B/B

Part number (TTNo.):

Date of manufacture:

Serial number:

Manufacturing plant - line

0445B21058_06 689 4141 QUIMCRER (redenich oy
SAP-No.: Samos no.: Customer order no.: Engine/Vehicle number
30-101005-07 588471 03LD/17236; VW 351-780123

Customer part number Endurance run type Endurance run conditions: DSBFD no.:
[customer]: WL1 20216
Vehicle endurance run
Mileage Parts receipt at dept. Process no. Confidentiality note
19825 km DS-PC/EDI: 2007-CP4_0169 Confidential
11/29/2007
VA /ETC no.: Durability test type
DS-175052 [RB]:
Complaint:
1. Subject

CP4 customer return

Diagnosis of endurance run end without complaint

2. Conclusion
Function

- Delivery rates after endurance run without significant fuel-quantity drift in comparison with the new state.

Components

- Wear of the components is low and without any striking features.

Result

- The pump has passed the endurance run.

3. Results of diagnosis (visual

findings)
3.1 Drive

No striking feature

Legend rating stages

OK 3
uncritical X

Critical -

3.2 Drivetrain

Lateral roller slip-off slightly increased (see Figs. 1 and 2) slight cavitation erosion on the roller

support back (see Figs. 3 and 4)

3.3 High pressure

No striking feature

3.4 Bearing

No striking feature

3.5 Shaft seal

Slight recession of the shaft seals into the camshaft (see Fig. 5)

3.6 Holes

No striking features
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EA1 . . Report no.
crd® | CR pump CP4 - Diagnosis report Date 2/28/2008
Department: Person responsible: Telephone: internal
Use
Non-responsive content removed external X
3.7 Attached components (metering unit, overflow valve, counting point) - ]
No striking feature
3.8 Other -

No striking feature

3.9 Images of visual findings

- Fig. 3 Roller support, piston base v ' R e
sunnort e ; F
- _ _ F_lg. 4 Roller support, piston base support in

Fig. 5 Camshaft, moving range of shaft seal
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EA11003EN-00871[2]

BOSCH .cfldé CR pump CP4 - Diagnosis report Repart by

Date 2/28/2008
Department: Person responsible: Telephone: internal | |
Use external | x |

Non-responsive content removed

4. Hydraulic function

Delivery rate Delivery rate [I/h]
[I/h] of new after testing
part
n[rpm] p_rail [bar] [_MU [A] 9/25/2006 12/4/2007
Starting point 200 200 0.4 3.7 3.9 X
1000 rpm, p_rated 1000 1800 0.4 17 17.7 X
n_max_p, 500bar 3375 500 0.4 67.3 67.2 X

TCD (technical customer documentation) testing point LG (1,000 rpm, p_rated = 15.5 or 15.2 I/h after running
time) is met.

No significant fuel-quantity drift compared to delivery measurement.

5. Destiny of the parts
The pump is stored at RB until 06/2008 and then scrapped.

6. Attachments

None
Tested: Phone Non—responsive Date: 3/31/2008 Signature:
content remov
ed nt removed
Department: Phone Date: 4/10/2008 Signature:
Department: Phone Date: 4/11/2008 Signature:
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. . Report no.
CR pump CP4 - Diagnosis report Date 1/30/2008
Department: Person responsible: Telephone: internal
Use

Non-responsive content removed sene 4
Il on-responsive content removed
For
inform
ation;

Pump type: Customer: Project: Project / design pattern type
CP4.1S_348_2x5,25_REC_3,3_
1,8 MT4,2 VW R4 2.0 EU5S c/c2

Part number (TTNo.):

Date of manufacture:

Serial number:

Manufacturing plant - line

Vehicle endurance run

passenger cars

0445B21058 07 690 4364 011M FeP (FeMuterbach plant)-
SAP-No.: Samos no.: Customer order no.: Engine/Vehicle number
30-1015814-07 588476 03LB/17818
Customer part number Endurance run type Endurance run conditions: DSBFD no.:
[customer]: Ehra variable track for 20205

No striking feature

Mileage Parts receipt at dept. Process no. Confidentiality note
99850 km DS-PC/EDI: 2007-CP4_0172 Confidential
11/29/2007
VA /ETC no.: Durability test type
DS-175056 [RB]:
Complaint:
1. Subject
CP4 customer return
Diagnosis of endurance run end without complaint
2. Conclusion
Function
- The pump was dismantled without back measurement for the visual findings.
Components
- Wear of the components is low and without significant striking features.
Result
- The pump has passed the endurance run.
i g i OK ot
3_. R:esults of diagnosis (visual Legend rating stages =
findings) uncritical -
3.1 Drive Cl’itica|

3.2 Drivetrain

3.3 High pressure

No striking feature

Sliaht lateral roller slin-off (see Fiaos 1 and 23

3.4 Bearing

No striking feature

3.5 Shaft seal
No striking feature

3.6 Holes

No striking feature

No striking feature

3.7 Attached components (metering unit, overflow valve, counting point)

3.8 Other
No striking feature
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EA11003EN-00872[1]
® BOSCH 4 | CR pump CP4 - Diagnosis report Heg‘;Te"O S TEOTE00R
Department: Person responsible: Telephone: internal | |
Use external | X

Non-responsive content removed

3.9 Images of visual findings

Fig. 2 Roller front surface, housing side

Fig. 1 Tappet body inside, housing side

4. Hydraulic function
Delivery rate Delivery rate [I/h]
[I/h] of new after testing
part
n[rpm] p_rail [bar] I_MU [A] 10/12/2006

Starting point 200 200 0.4 3.9
1000 rpm, p_rated 1000 1800 0.4 17.1

n_max_p, 500bar 3375 500 0.4 67.4

The pump was dismantled without back measurement for the visual findings.

5. Destiny of the parts
The pump is stored at RB until 06/2008 and then scrapped.

6. Attachments

None

Tested: LU EAIN oN-responsive Date: 3/31/2008 Signature:

content removed
nt removed
ent remo -

Department: ed Phone Date: 4/10/2008 Signature:
Department: Phone Date: 4/23/2008 Signature:
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. . Report no.
CR pump CP4 - Diagnosis report Date 4/14/2008
Department: Person responsible: Telephone: internal
Use
Non-responsive content removed external X
LCHEINON-responsive content removed
For
inform
ation;
Pump type: Customer: Project: Project / design pattern type
CP4.15_348_2x5,25 REC_3,3_
1,8 _MT4,2 VW R4 2.0 EU5 c2/Di1

Part number (TTNo.):

Date of manufacture:

Serial number:

Manufacturing plant - line

0445821058 081206 0007 QUIMCRER (redenich oy
SAP-No.: Samos no.: Customer order no.: Engine/Vehicle number
30-1015814-07 584309 CAGO0000011
Customer part number Endurance run type Endurance run conditions: DSBFD no.:
[customer]: Ehra variable track for 19791

Vehicle endurance run

passenger cars

Mileage Parts receipt at dept. Process no. Confidentiality note
89000 km DS-PC/EDI: 2007-CP4 0173 Confidential
12/20/2007
VA /ETC no.: Durability test type
DS-170284 [RB]:
Complaint:
1. Subject

CP4 customer return

Diagnosis of endurance run end without complaint

2. Conclusion
Function

- Delivery rates after endurance run without significant fuel-quantity drift in comparison with the new state.

- Cold seal-tightness confirmed up to -25 °C after endurance run

Components

- Wear of the components is low and without significant striking features.

Result

- The pump has passed the endurance run.

3. Results of diagnosis (visual

findings)
3.1 Drive
No striking feature

Legend rating stages

OK %
uncritical X
Critical

3.2 Drivetrain

Lateral roller slip-off (see Fig. 1) in the tappet (see Fig. 2)

3.3 High pressure
No striking feature

3.4 Bearing |)I |
No striking feature

3.5 Shaft seal |.:t j|
No striking feature

3.6 Holes

No striking features

3.7 Attached components (metering unit, overflow valve, counting point)

ol [ |
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. . Report no.
cr® | CR pump CP4 - Diagnosis report B 4714/2008
Department: Person responsible: Telephone: internal
Use
Non-responsive content removed external X

No striking feature

3.8 Other

No striking feature

B [ ]

3.9 Images of visual findings

Fig. 1 Tappet body inside,

housing side

Fig. 2 Roller front surface, housing side

4. Hydraulic function

Delivery rate

Delivery rate [I/h]

[I/h] of new after testing
part
n[rpm] p_rail [bar] I_MU [A] 12/7/2006 12/20/2007
Starting point 200 200 0.4 3.9 3.7
1000 rpm, p_rated 1000 1800 0.4 16.7 17.7
n_max_p, 500bar 3375 500 0.4 67.1 67.2

TCD (technical customer documentation) testing point LG (1,000 rpm, p_rated = 15.5 or 15.2 I/h after running

time) is met.

No significant fuel-quantity drift compared to delivery measurement.

5. Destiny of the parts

The pump is stored at RB until 06/2008 and then scrapped.

6. Attachments

None
Tested: SCUCIIN ON-responsive |G 4/28/2008 Signature:
content remov
ed
Department: Phone Date: 4/28/2008 Signature:
Department: Phone Date: 5/6/2008 Signature:
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CR pump CP4 - Diagnosis report
Date 2/28/2008
Department: Person responsible: Telephone: internal
Use
Non-responsive content removed external x

LIS\ oNn-responsive content removed

For
inform
ation:

Pump type:

CP4.1S_348_2x5,25_REC_3,3_

1,8 MT4,2

Customer:

VW

Project:

R4 2.0 EUS

Project / design pattern type

D / Series

Part number (TTNo.):

Date of manufacture:

Serial number:

Manufacturing plant - line

445010507 290607 0007 ke | >
SAP-No.: Samos no.: Customer order no.: Engine/Vehicle number
30-101005-07 584310,001 03LA/270202
Customer part number Endurance run type Endurance run conditions: DSBFD no.:
[customer]: not known 20042
Engine endurance run
Mileage Parts receipt at dept. Process no. Confidentiality note
840 h DS-PC/EDI: 2007-CP4_0174 Confidential
12/21/2007
VA /ETC no.: Durability test type
DS-172513 [RB]:
Complaint:
1. Subject
CP4 customer return
Findings at the end of endurance run
2. Conclusion
Delivery rates after endurance run or test in accordance with the specifications.
Wear of the components is low and without significant striking features.
The feed/return connection shows slight damage due to handling errors.
The pump has passed the endurance run
" . " OK X
3_' R,esu——lts of diagnosis (visual Legend rating stages <uncritical X
findings) Critical -
3.1 Drive
No striking feature )
3.2 Drivetrain X
No strikina feature ___
3.3 High pressure e

No striking feature

3.4 Bearing

No striking feature

3.5 Shaft seal

No striking feature

3.6 Holes

No striking features

3.7 Attached components (metering unit, overflow valve, counting point)

No striking feature

3.8 Other

Feed/return connection faulty (see Figs. 1 and 2)




ENTIRE PAGE CONFIDENTIAL
EA11003EN-00874[1]

® BOSCH o' ———— |

CR pump CP4 - Diagnosis report

Date 2/28/2008
Department: Person responsible: Telephone: internal | |
: Use external | X
Non-responsive content removed

3.9 Images of visual findings

Fig. 1 Feed connection Fig. 2 Return connection

4. Hydraulic function

Delivery rate Delivery rate [I/h]
[I/h] of new after testing
part
nrem] p_rail [bar] I_MU [A] 6/28/2007 12/21/2007
Starting point 200 200 0.4 3.9 3.9
1000 rpm, p_rated 1000 1800 0.4 17.9 17.7
n_max_p, 500bar 3375 500 0.4 66.1 67.2

TCD (technical customer documentation) testing point LG (1,000 rpm, p_rated =z 15.5 or 15.2 I/h after running
time) is met.

No significant fuel-quantity drift compared to delivery measurement.

5. Destiny of the parts

The pump is stored at RB until 06/2008 and then scrapped.

6. Attachments

None
Tested: Phone Non_respoﬂ sive Date: 2/29/2008 Signature:
content remov
ed nt removed
Department: Phone Date: 3/4/2008 Signature:
Department: Phone Date: 3/6/2008 Signature:
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CR pump CP4 - Diagnosis report
Date 4/4/2008
Department: Person responsible: Telephone: internal
Use
onsive content removed external X

ICHEINoNn-responsive content removed

For
inform
ation:
Pump type: Customer: Project: Project / design pattern type
CP4.1S_348 2x5,25 REC_3,3_
1,95 MT4,2 VW R4 2.0 EUS CiG

Part number (TTNo.):

Date of manufacture:

Serial number:

Manufacturing plant - line

445010507 110407 0019 ke | >
SAP-No.: Samos no.: Customer order no.: Engine/Vehicle number
DS-172525 054647 3LAP270157 3LAP270157
Customer part number Endurance run type Endurance run conditions: DSBFD no.:
3LAP270157 [customer]: GDV-Ehra variable track for 20044
passenger cars

Mileage Parts receipt at dept. Process no. Confidentiality note

95210 km DS-PC/EDL: 2007-CP4_0176 Confidential
12/21/2007
1. Subject

CP4 customer return

Diagnosis after end of endurance run
Testing conditions: 95.210km GDV Ehra variable track for passenger cars

2. Conclusion

Cold cell result: leak-tight down to -30 °C.

Function: OK

The wear of power transmission elements is part of the values that are usual for this service life category.

3. Results of diagnosis (visual

findings)
3.1 Drive
No striking feature

Legend rating stages

uncritical X

OK X

Critical

3.2 Drivetrain

Moderate wear of the C coating on the roller crest (Fig. 1). Slight recession of the roller in the

tappet body (Fig. 2).

3.3 High pressure

Very low fretting wear of the intake valve, otherwise smooth marks recognizable.

3.4 Bearing
No striking feature

3.5 Shaft seal
No striking feature

3.6 Holes
No striking feature

3.7 Attached components (metering unit, overflow valve, counting point)

No striking feature

3.8 Other
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ENTIRE PAGE CONFIDENTIAL

4. Hydraulic function

Non-responsive content removed

&
BOSCH . . Report no.
® *® | cR pump CP4 - Diagnosis report
Date 4/4/2008
Department: Person responsible: Telephone: internal | |
Use external | x |

Delivery rate Delivery rate [I/h]
[I/h] of new after testing
part
n[rpm] p_rail [bar] I_MU [A] 4/11/2007 12/21/2007
Starting point 200 200 0.4 3.9 3.9
1000 rpm, p_rated 1000 1800 0.4 17.6 17.7
n_max_p, 500bar 3375 500 0.4 65.4 66.6

No striking feature.

5. Destiny of the parts

Fig. 1: roller crest

The parts will be stored at RB until 10/2008.

Fig. 2: Tappet body

Tested: Phone
nt removed

Department: Phone

Department: Phone

Non-responsiv
e content rem
oved

Date: 4/8/2008 Signature: NOl'l_-reSD
Date: 4/10/2008 Signature:
Date: 4/11/2008 Signature:
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o reportvo. | [N
CR pump CP4 - Diagnosis report
Date 4/17/2008
Department: Person responsible: Telephone: internal
Use
Non-responsive content removed external a
LN on-responsive content removed
For
inform
ation:
Pump type: Customer: Project: Project / design pattern type
CP4.1S_348_2x5,25_REC_3,3_
1,95 MT4,2 VW R4 2.0 EU5 D/ Series

Part number (TTNo.):

Date of manufacture:

Serial number:

Manufacturing plant - line

445010507 050607 0404 SVIMFer{reLernesh. parl
SAP-No.: Samos nho.: Customer order no.: Engine/Vehicle number
30-101005-07 584308 CAHO0000111
Customer part number Endurance run type Endurance run conditions: DSBFD no.:
[customer]: Reso-run 20041
Engine trial
Mileage Parts receipt at dept. Process no. Confidentiality note
111 h DS-PC/EDI: 2007-CP4_0187 Confidential
12/20/2007
VA/ETC no.: Endurance run type Fuel:
DS-172511 (RB): EN590
Complaint:
1. Subject

CP4 customer return

Diagnosis of endurance run end without complaint

2. Conclusion

Function

- Delivery rates after endurance run without significant fuel-quantity drift in comparison with the new state.
- Cold seal-tightness confirmed up to -25 °C after endurance run

Components

- Smoothening area with grooves in the tappet hole and on the tappet body uncritical.
- Wear of the remaining components is low and without significant striking features.

Result

- The pump has passed the endurance run.

3. Results of diagnosis (visual

findings)
3.1 Drive
No striking feature

Legend rating stages

uncritical X

OK X

Critical

3.2 Drivetrain

Smoothening area with grooves on the tappet body (see Fig. 1)

3.3 High pressure
No striking feature

3.4 Bearing % |
No striking feature

3.5 Shaft seal [x |
No striking feature

3.6 Holes

Smoothening area with grooves in the tappet hole (see Fig. 2)

3.7 Attached components (metering unit, overflow valve, counting point)

No striking feature
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3.8 Other
No striking feature

Non-responsive content removed

CR pump CP4 - Diagnosis report
Date 4/17/2008
Department: Person responsible: Telephone: internal
vy external X

3.9 Images of visual findings

e M

fre
e TIE

Fig. 1 Tappet body, lateral surface

- ,

Fig. 2 Housing, tappet hole

4. Hydraulic function

Delivery rate Delivery rate [I/h]
[I/h] of new after testing
part
n[rpm] p_rail [bar] [_MU [A] 6/5/2007 12/20/2007
Starting point 200 200 0.4 3.9 3.8
1000 rpm, p_rated 1000 1800 0.4 17.8 17.7
n_max_p, 500bar 3375 500 0.4 66.1 66.2

TCD (technical customer documentation) testing point LG (1,000 rpm, p_rated = 15.5 or 15.2 I/h after running

time) is met.

No significant fuel-quantity drift compared to delivery measurement.

5. Destiny of the parts

The pump is stored at RB until 06/2008 and then scrapped.

6. Attachments
None

Tested:

Department:

Department:

Phone

Phone

Phone

Non-responsive |JEEEEH 4/28/2008 Signature:
content removed
Date: 4/28/2008 Signature:
Date: 5/6/2008 Signature:
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Reportno. |

CR pump CP4 - Diagnosis report

Date 3/28/2008
Department: Person responsible: Telephone: internal
Use
Non-responsive content removed external ~ x

LHE N\ on-responsive content removed

For
inform
ation:

Pump type: Customer: Project: Project / design pattern type
CP4.1S_348 2x5,25 REC_3,3_

1,95 _MT4,2 VW R4 2.0 EUS c/c2

Part number (TTNo.): Date of manufacture: Serial number: Miandiaetiring plant-1ne
0445B21058_05 689 4926 ke | >
SAP-No.: Samos no.: Customer order no.: Engine/Vehicle number
30-101005-07 577901 03LA/17115/ AU 481-8-110
Customer part number Endurance run type Endurance run conditions: DSBFD no.:
[customer]: Ehra variable track for 19435
Vehicle endurance run passenger cars
Mileage Parts receipt at dept. Process no. Confidentiality note
100000 km DS-PC/EDI: 2007-CP4_0248 Confidential
1/11/2008
VA/ETC no.:

DS-164732

Complaint:
1. Subject

CP4 customer return
Diagnosis of endurance run end without complaint

2. Conclusion

Function

- Delivery rates after endurance run or test without significant fuel-quantity drift in comparison with the new state (deviation
during the first back measurement after reassembly could not be confirmed).

- Cold seal-tightness after endurance run or test confirmed up to -30 °C (Leakage during the first measurement on the
shaft seal due to contamination in the form of a hair and particles verified through cleaning and retest, camshaft wear
measurement normal).

Components
- Wear of the remaining components is low and without significant striking features.
- Damage to the camshaft with respect to its functioning uncritical and probably due to inadequate packaging during

return.
Result
- The pump has passed the endurance run.
; P OK X
'?f' R:esults of diagnosis (visual Legend rating stages <uncritical X
findings) Critical -

3.1 Drive m

Camshaft damaged on the first thread
pitch (fault and breakage of the flank, see
Figs. 1 and 2)

3.2 Drivetrain [x]

No striking feature
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CR pump CP4 - Diagnosis report
Date 3/28/2008
Department: Person responsible: Telephone: internal
Use
Non-responsive content removed external ~ X

L Non-responsive content removed

For
inform
ation:

3.3 High pressure
No striking feature

3.4 Bearing
No striking feature

3.5 Shaft seal

Contamination (for hair and particles, see Fig. 3) resulted in a leak in the cold test at -25 °C; pump
is seal-tight in bubble test at room temperature (after back measurement and reassembly); wear

measurement of shaft seal running range on the camshaft normal (see Figs. 4 and 5)

3.6 Holes
No striking feature

3.7 Attached components (metering unit, overflow valve, counting point)
No striking feature

3.8 Other

No striking feature

3.9 Images of visual findings

Fig. 1 Flange, shaft seal sealing lip

Fig. 2 Camshaft, front surface

Fig. 4: Camshaft, shaft seal running range
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Non-responsive content removed

CR pump CP4 - Diagnosis report
Date 3/28/2008
Department: Person responsible: Telephone: internal
vee external  x

For
inform
ation:

Non-responsive content removed

+2 0000 —

+0 6000

1 0000

=
-
=
=
o
e

4 0oon

about 150 pm wide
about 2.5 pm deep
Cutting length

1ttlasnge

cé. 150 pm breit
ca. 2.5 pym tief

Distance (pm}

Fig. 5: WLI (white-light interferometry) measurement result, camshaft

4. Hydraulic function

Delivery rate

Delivery rate [I/h]

[I/n] of new after testing
part
n[rpm] p_rail [bar] I_MU [A] 9/15/2006 10/22/2007
Starting point 200 200 0.4 3.9 3.8 X
1000 rpm, p_rated 1000 1800 0.4 17 16.8 %
n_max_p, 500bar 3375 500 0.4 65.4 58.8 k
TCD testing point LG (1,000 rpm, p_rated) within tolerance (nominal =z 15.5 or 15.2 I/h after running time).
Testing point 3,375 rpm / 500 bar / 0.4 A abnormal, that is, outside the known scattering range.
Delivery rate [I/h] after reassembly
n[rpm] p_rail [bar] [_MU [A] 2/22/2008
Starting point 200 200 0.4 3.9 x
1000 rpm, p_rated 1000 1800 0.4 17 X
n_max_p, 500bar 3375 500 0.4 66.6 X

5. Destiny of the parts

The pump is stored at RB until 06/2008 and then scrapped.

6. Attachments

None
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ENTIRE PAGE CONFIDENTIAL

EAT

CR pump CP4 - Diagnosis report

Date 3/28/2008
Department: Person responsible: Telephone: internal
Use
Non-responsive content removed external ~ x

L N\ on-responsive content removed

For

inform

ation:

Tested: Non-respon Phone Non—responsive Date: 4/2/2008 Signature:

sive conte
nt removed

Department: Phone Date: 4/10/2008 Signature:

Department: Phone Date: 4/11/2008 Signature:
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CR pump CP4 - Diagnosis report Report no. ___ I
Date 1/15/2008
internal |
Use external X

N on-responsive content removed
For
infarm

Pump type: Customer: Project: Project / design pattern type
CP4.15_348_2x5,25_REC_3,3_1,8_M VW R4 2.0 EU5 Ca2/D1
T4,2
Part number (TTNo.): Date of manufacture: Serial number: Manufacturing plant - line
0445821058 081206 0073 011M FeP (Feuerbach plant)-M -
SAP-No.: Samos no.: Customer order no.: Engine/Vehicle number
DS-164773 0578260 3LAP270056
Customer part number Endurance run type Endurance run conditions: DSBFD no.:
[customer]: GDV-Ehra variable track for 19417

3.1 Drive

No striking feature

Engine endurance run passenger cars
Mileage Parts receipt at dept. DS- Process no. Confidentiality note
98221 km PC/EDI: 2007-CP4_0249 Confidential
1/11/2008
Complaint:
1. Subject
CP4 customer return
Endurance run end after gear endurance test
2. Conclusion
No critical wear detected.
The pump has passed the test.
3. Results of diagnosis (visual findi e
. Results of diagnosis (visual findings) Legend rating stages uncritical
Critical

3.2 Drivetrain

Slight recession of the spring plate (Fig. 1)

3.3 High pressure

fretting wear at the sealing surface of the intake valve / stationary seal ring (Fig. 2)

3.4 Bearing

No striking feature

3.5 Shaft seal

No striking feature

3.6 Holes

Slight cavitation erosion in the upper region of the tappet hole (Fig. 3)

No striking feature

3.7 Attached components (metering unit, overflow valve, counting point)

3.8 Other

EEEEEEEEl
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EA1

0 CR pump CP4 - Diagnosis report Report no. [ |
Date 1/15/2008
Department: Person responsible: Use internal
Non-responsive conient removed external X

4. Destiny of the parts
The parts will be stored at RB until 07/2008

Fig. 2: Intake valve

Fig. 3: Tappet hole

Tested: Non-respo Phone Non-responsiv Date: 117/2008 Signature:
e content rem
Department: Phone oved Date: 1/17/2008 Signature: | |URCMIES
Department: Phone Date: 17282008 Signature:
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CR pump CP4 - Diagnosis report

Report no.
Date 2/5/2008
internal |
Use external x

ICEINoN-responsive content removed

Engine endurance run

Pump type: Customer: Project: Project / design pattern type
CP4.15_348_2x5,25_REC_3,3_1,8_M VW R4 2.0 EUS Ca2/D1
T4,2
Part number (TTNo.): Date of manufacture: Serial number: Manufacturing plant - line
0445821058 081206 0066 011M FeP (Feuerbach plant)-M -
01
SAP-No.: Samos no.: Customer order no.: Engine/Vehicle number
30-101581-07 584304 3LAP270027
Customer part number Endurance run type Endurance run conditions: DSBFD no.:
[customer]: Polycyclic endurance run (PCR) 19788

No striking feature

Mileage Parts receipt at dept. DS- Process no. Confidentiality note
914 h PC/EDI: 2007-CP4_0253 Confidential
1/11/2008
VA /ETC no.: Durability test type [RB]:
Complaint:
1.Subject
CP4 customer return
Findings at the end of endurance run
2. Conclusion
The delivery rates after endurance run correspond to the specifications.
Wear of the components is good and does not show any striking features.
The pump has passed the test.
3. Results of diagnosis (visual findings) ; 9K X
2 = — Legend rating stages uncritical X
3.1 Drive Critical -

No striking feature

3.2 Drivetrain X
No striking feature -
3.3 High pressure %3l

3.4 Bearing

No striking feature

3.5 Shaft seal
No striking feature

3.6 Holes

No striking feature

No striking feature

3.7 Attached components (metering unit, overflow valve, counting point)

3.8 Other

No striking feature
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EA1 - -
CR pump CP4 - Diagnosis report Report no. I |
Date 2/5/2008
Department: Person responsible: Telephone: U internal
Non-responsive content removed 56 external X

4. Hydraulic function

Delivery rate | Delivery rate [I/h]
[I/h] of new after testing
part
nfrpm] p_rail [bar] I MU [A] 2/1/2007 12/11/2007
Starting point 200 200 0.4 3.9 3.8 X
1000 rpm, p_rated 1000 1800 0.4 17.6 17.6 X
n_max p, 500bar 3375 500 0.4 66.2 66.9 X

TCD (technical customer documentation) testing point LG (1,000 rpm, p_rated = 15.5 or 15.2 I/h after running time) is met.

No significant fuel-quantity drift compared to delivery measurement.

5. Destiny of the parts
The pump is stored at RB until 06/2008 and then scrapped.

6. Attachments

None
Tested: Phone Non-responsiv Date: 2/7/2008 Signature:
e content rem
Department: Phone oved Date: 2/7/2008 Signature: | [RECUHIGTES
Department: Phone Date: 212/2008 Signature:
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EA1 '33 EN-60880{0} $ Report | 1
® BOSCH c#® | CR pump CP4 - Diagnosis report = T

Department: Person responsible: Telephone: Use internal |
Non-responsive content removed external x

ICINon-responsive content removed

For
inform
ation:
Pump type: Customer: Project: Project / design pattern type
CP4.2S5_644_2x4,85_REC_3,3_1.2 Audi W19 EUS c2
Part number (TTNo.): Date of manufacture: Serial number: Manufacturing plant - line
0445B20162_05 250706 0008 0110 FeP (Feuerbach plant) - 01
SAP-No.: Samos no.: Customer order no.: Engine/Vehicle number
DS-169128 582246 059 D V6N 025
Customer part number Endurance run type Endurance run conditions: DSBFD no.:
[customer]: Engine map operation 19695
CR-engine
Mileage Parts receipt at dept. DS- Process no. Confidentiality note
202 h PCIEDL: 2007-CP4_0203 Confidential
11/15/2007
VA/ETC no.: Durability test type [RB]: Fuel:
DS-169128 EN590
1. Subject

CP4 customer returns without complaint
Diagnosis after endurance run end

202 h engine map operation

Engine 058 D V6N 025

2. Conclusion

Function
- Delivery rates after endurance run or test without significant fuel-quantity drift in comparison with the new state.

Components
- Wear of the components is low and without significant striking features.

Result
- The pump has passed the endurance run

3. Results of diagnosis (visual K
— e — — Legend rating stages uncritical
findings) Critical

3.1 Drive

X
s
No striking feature
EEI

3.2 Drivetrain

The tappet body has turned around the roller support in the two tappet combinations. Thus, there
are 2 or 3 slip-off points of the roller in the tappet body (see 3.10, Figures 1 and 2).

Wear due to lateral roller slip-off is normal.

3.3 High pressure X

No striking feature

3.4 Bearing | X j|

| No striking feature
3.5 Shaft seal [;g'|ﬁ|
| No striking feature
3.6 Holes [ x |
No striking features :
3.7 Attached components (metering unit, overflow valve, counting point) x|
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L% L]
& : . Report no.
BOSé c»® | CR pump CP4 - Diagnosis report Dato 512812008
Department: Person responsible: Telephone: U internal
Non-responsive content removed e external X

No striking feature

3.8 O-rings

No striking feature

B [ ]

3.9 Other

No striking feature

B [ ]

3.10 Images

Fig. 1: Tappet body to the left: Two slip-off points of the roller

roller

Fig. 2: Tappet body to the right: Three slip-off points of the

4. Hydraulic function

Delivery rate [I/h] of

Delivery rate [I/h]

new part after testing
n[rpm] p_rail [bar] I_MU [A] 7/28/2006 11/29/2007
LG 1000 1800 0.4 30.7 313

No significant volumetric efficiency change, the volumetric efficiency is within the tolerance specified in

the TCD for new parts.

5. Destiny of the parts

The pump will be scrapped at the request of Audi.

6. Attachments

None
Tested: Phone: Non—respcm Siv Date: 6/27/2008 Signature:
e content rem
oved .
Department: Phone: Date: 6/30/2008 Signature:
Department: Phone: Date: 7/9/2008 Signature:
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ENTIRE PAGE CONFIDENTIAL

& i . Report no.
BOSCH .4 | CR pump CP4 - Diagnosis report L S
Department: Person responsible: Telephone: U internal
= external X

Non-responsive content removed

INon-responsive content removed

Pump type: Customer: Project: Project / design pattern type
CP4.2S 644 2x4,85 REC 3,3 1,2 Audi W19 EUS D
Part number (TTNo.): Date of manufacture: Serial number: Manufacturing plant - line
0445010611 200906 0016 0110 FeP (Feuerbach plant) — 01
SAP-No.: Samos no.: Customer order no.: Engine/Vehicle number
30-100481-06 582527 CP4.2 064 059.D EUS 114
Customer part number Endurance run type Endurance run conditions: DSBFD no.:
CP4.2_064 [customer]: BOSCH BAT in KST 19803
Mileage Parts receipt at dept. DS- Process no. Confidentiality note
1670 h PC/EDI: 2007-CP4_0216 Confidential
11/23/2007
VA/ETC no.: Durability test type [RB]: Fuel:
DS-170340 EN590
1. Subject

CP4 customer returns without complaint

Diagnosis after endurance run end

1,670 h Federal Highway Test (BOSCH at KST)

Engine 059.D EUS 114

2. Conclusion

Function

- Delivery rates after endurance run or test without significant fuel-quantity drift in comparison with the new state.
- The cold seal-tightness after endurance run or test has been proven up to -25 °C (KACO shaft seal).

Components

- The wear due to cavitation erosion is increased on the roller support (HP piston contact), but uncritical.
- The wear due to cavitation erosion is increased on the high-pressure piston (piston base), but uncritical.
-  The wear due to cavitation erosion is increased in the housing (right tappet hole), but uncritical.

- Wear of the remaining components is low and without significant striking features.

Result

- The pump has passed the endurance run.

3. Results of diagnosis (visual findings)

3.1 Drive
No striking feature

Legend rating stages

3.2 Drivetrain

OK g
uncritical X
Critical -
x| |

Roller support: Cavitation erosion around the center of the HP piston contact area (see 3.10 Figures 1 and 2)

3.3 High pressure

HP piston, piston base: Cavitation erosion at the contact area (see 3.10 Figures 3 and 4)

3.4 Bearing
No striking feature

3.5 Shaft seal
No striking feature

3.6 Holes

Housing, tappet hole to the right: Cavitation erosion (see 3.10, Figure 5)

3.7 Attached components (Metering Unit, Overflow Valve, Counting Point)

No striking feature

3.8 O-rings
No striking feature

3.9 Other
No striking feature
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EA11003EN-00881[1]

® BOSCH 4° | CRpump CP4 - Diagnosis report |—eRortno T

Date

Department: Person responsible: Telephone: internal

. Use l
MNon-responsive content removed external x

3.10 Images

Fig. 1: Roller support to the left: Cavitation erosion Fig. 2: Roller support to the right: Cavitation erosion

Fig. 3: High-pressure piston to the left: Fig. 4: High-pressure piston to the right:
Cavitation erosion at the piston base Cavitation erosion at the piston base

Fig. 5: Tappet hole to the right: Cavitation erosion

4. Hydraulic function

Delivery rate Delivery rate [I/h]
[I/h] of new part after testing
n[rpm] p_rail [bar] |_MU [A] 9/18/2006 12/7/2007
| LG 1000 1800 0.4 30.9 31.6 -:]:I
No significant volumetric efficiency change, the volumetric efficiency is within the tolerance specified in the TCD for
new parts.
5. Destiny of the parts
The pump will be scrapped at the request of Audi.
6. Attachments
None
Tested: Phone Non -respons| Date: 6/27/2008 Signatul’e:
nt removed
Department: Phone Date: 6/30/2008 Signature:
Department: Phone Date: 7/9/2008 Signature:
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EA1 Report no.

CR pump CP4 - Diagnosis report = B/18/9008

Telephone: internal

Person responsible:

oved

Use external x

ation:

LN oN-responsive content removed
For
infarm

Pump type: Customer: Project: Project / design pattern type
CP4.1S_348 2x5,25 REC_3,3_1,95_ VW R4 2.0 EU5 D/ Series
MT4,2
Part number (TTNo.): Date of manufacture: Serial number: Manufacturing plant - line
445010507 290607 0008 0110 FeP (Feuerbach plant)
SAP-No.: Samos no.: Customer order no.: Engine/Vehicle number
30-101005-07 587811 03LA270201
Customer part number Endurance run type Endurance run conditions: DSBFD no.:
[customer]: not known 20178
Engine endurance run
Mileage Parts receipt at dept. DS- Process no. Confidentiality note
449 h PC/EDI: 2008-CP4 0054 Confidential
1/31/2008
VA /ETC no.: Durability test type [RB]: Fuel:
Ds-174522
Complaint:
1. Subject
CP4 customer return
Diagnosis of endurance run end without complaint
2. Conclusion
Function
- Delivery rates after endurance run without significant fuel-quantity drift in comparison with the new state.
Components
- The lateral roller slip-off in the tappet is slightly increased, but still uncritical.
- Wear of the remaining components is low and without significant striking features.
- On the flange front surface, two marks with a diameter of 8 mm can be seen, probably from a puller.
Result
- The pump has passed the endurance run.
3. Resulis of diagnosis (visual findings) ‘ b x
— Legend rating stages uncritical X
3.1 Drive -
i Critical
No striking feature
X
3.2 Drivetrain X

Lateral roller slip-off (see Fig. 1) in the tappet (see Fig. 2)

3.3 High pressure

No striking feature

3.4 Bearing
No striking feature

3.5 Shaft seal

No striking feature

3.6 Holes

No striking feature

3.7 Attached components (metering unit, overflow valve, counting point)

No striking feature

3.8 Other

Marks on flange front surface with 6 mm diameter (see Fig. 3)
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0 CR pump CP4 - Diagnosis report Report no. I
Date 5/13/2008
Department: Person responsible: U internal
onsive content removed e external X

3.9 Images of visual findings

Fig. 3 Flange front surface (damage)

Fig. 2 Tappet body inside, housing side

4. Hydraulic function

Delivery rate | Delivery rate [I/h]
[I/h] of new after testing
part
nfrpm] p_rail [bar] | MU [A] 6/28/2007 2/11/2008
Starting point 200 200 0.4 3.9 3.8
1000 rpm, p_rated 1000 1800 0.4 17.9 17.9
n_max_p, 500bar 3375 500 0.4 66.2 67.5

TCD (technical customer documentation) testing point LG (1,000 rpm, p_rated = 15.5 or 15.2 I/h after running time) is met.

No significant fuel-quantity drift compared to delivery measurement.

5. Destiny of the parts
The pump is stored at RB until 09/2008 and then scrapped.

6. Attachments
None

Tested:

Department:

Department:

Non-respo

Phone

ent remo

ed

Phone

Non-responsiv
e content rem
oved

Phone

Date: 5/14/2008 Signature:
Date: 5/20/2008 Signature:
Date: 5/26/2008 Signature:

nt removed

Page 2/2




ENTIRE PAGE CONFIDENTIAL

CR pump CP4 - Diagnosis report Report no.
Date 6/9/2008
Department: Person responsible: Telephone: U internal
Non-responsive content removed w5 external X

ICEINon-responsive content removed

For
infarm
ation:

Pump type: Customer: Project: Project / design pattern type
CP4.1S_348 2x5.25 REC_3,3_1,95 MT4,2 VW R4 2.0 EUS D/ Series
Part number (TTNo.): Date of manufacture: Serial number: Manufacturing plant - line
445010507 190707 0498 0110 FeP (Feuerbach plant)
SAP-No.: Samos no.: Customer order no.: Engine/Vehicle number
30-101005-07 587836 CAG0000171
Customer part number Endurance run type Endurance run conditions: DSBFD no.:
[customer]: Ehra variable track for passenger cars 20170

Vehicle endurance run

Mileage Parts receipt at dept. DS- Process no. Confidentiality note
70994 km PC/EDI: 2008-CP4_0062 Confidential
2/1/2008
VA /ETC no.: Durability test type [RB]: Fuel:
DS-174532
Complaint:
1. Subject

CP4 customer return

Diagnosis of endurance run end without complaint

2. Conclusion

Function

- Delivery rates after endurance run without significant fuel-quantity drift in comparison with the new state.
- Cold leakage (formation of drops) on the cylinder head screw plug above -30 °C (not tested at -25 °C).
Cold seal-tightness proven up to -40 °C at shaft seal, metering unit and housing.

Components

- O-ring of the screw plug shows an interior notch in the sealing area towards the screw.
The width of the notch of about 190 um is outside the tolerance of 150 pm.
- Wear of the components is low and without significant striking features.

Result

- The cold leakage at the screw plug in the cylinder head is due to an unacceptably wide notch of the O-ring. Further analyses and measures
carried out through quality assurance of purchased parts.
- The pump has conditionally passed the endurance run.

3. Results of diagnosis (visual findings)

3.1 Drive

No striking feature

Legend rating stages

OK |5
uncritical X

Critical

3.2 Drivetrain

No striking feature

3.3 High pressure

No striking feature

3.4 Bearing

No striking feature

3.5 Shaft seal
No striking feature
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CR pump CP4 - Diagnosis report Report no. I
Date 6/9/2008
Department: Person responsible: Telephone: U internal
Non-responsive content removed w5 external X

I\ on-responsive content removed

For
infarm
ation:

3.6 Holes

No striking feature

3.7 Attached components (metering unit, overflow valve, counting point)
No striking feature

3.8 Other

O-ring screw plug cylinder head slightly twisted and with an inside notch (see Figure 1)
WLI measurement of O-ring screw cap cylinder head notch (see Figs. 2 and 3)

3.9 Images of visual findings

Einkerbung

Notch, elevated image
Fig. 2 WLI (white-light interferometry) measurement of O-ring notch
(profile interface)

/ Breite ca. 190 ym

Einkerbung

Tiefe ca. 30 pym

Distz_l:l:e (Hm}
Notch, width of approximately 190 pm, about 30 ym deep,
cutting length
Fig. 3 WLI (white-light interferometry) measurement of O-ring
notch, profile interface

4. Hydraulic function

Delivery rate | Delivery rate [I/h]
[I/n] of new after testing
part
n[rpm] [ p_rail [bar] I_MU [A] 7/19/2007 2/11/2008
Starting point 200 200 0.4 3.8 3.8 %
1000 rpm, p_rated 1000 1800 0.4 17.9 17.9 x|
n_max_p, 500bar 3375 500 0.4 65.9 66.5 X

TCD (technical customer documentation) testing point LG (1,000 rpm, p_rated = 15.5 or 15.2 I/h after running time) is met.
No significant fuel-quantity drift compared to delivery measurement.

5. Destiny of the parts
The pump is stored at RB until 09/2008 and then scrapped.
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CR pump CP4 - Diagnosis report Report no. | N
Date 6/9/2008
Department: Person responsible: Telephone: U internal
Non-responsive content removed =28 external X

ation:

I\ on-responsive content removed
For
infarm

6. Attachments

None
Tested: Phone Non-responsiv Date: 6/17/2008 Signature: | NSURCEIslelgk
e content rem ive content
Department: Phone oved Date: 6/30/2008 Signature:
Department: Phone Date: 7/3/2008 Signature:
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CR pump CP4 - Diagnosis report Report no.
Date 6/17/2008
Department: Person responsible: Telephone: internal
. : Use
Non-responsive content removed external X

I\ on-responsive content removed

For
infarm
ation:

Pump type: Customer: Project: Project / design pattern type
CP4.2S_348_2x5,25 REC_3,3_1,95_ VW R4 2.0 EUS D/ Series
MT4,2
Part number (TTNo.): Date of manufacture: Serial number: Manufacturing plant - line
445010507 050607 0328 011M FeP (Feuerbach plant)-M - 01
SAP-No.: Samos no.: Customer order no.: Engine/Vehicle number
30-101005-01 590401.001

Customer part number

Endurance run type
[customer]:

Engine endurance run

Endurance run conditions:

endurance run 1+OVL

DSBFD no.:
20454

Mileage Parts receipt at dept. DS- Process no. Confidentiality note
279 h PC/EDI: 2008-CP4_0175 Confidential
2/26/2008
VA /ETC no.: Durability test type [RB]: Fuel:
DS-176930 EN590
Complaint:
1.Subject
CP4 customer return
Diagnosis of endurance run end without complaint
2. Conclusion
Function
- Delivery rates after endurance run without significant fuel-quantity drift in comparison with the new state.
Components
- Wear of the components is low and without significant striking features.
Result
- The pump has passed the endurance run.
. .. - OK |x
3. Results of diagnosis (visual findings) Legend rating stages J uncritical =
3.1 Drive Critical -

No striking feature

3.2 Drivetrain

No striking feature

3.3 High pressure

No striking feature

3.4 Bearing
No striking feature
3.5 Shaft seal i
No striking feature —
3.6 Holes 53]

No striking feature

3.7 Attached components (metering unit, overflow valve, counting point)

No striking feature

3.8 Other

No striking feature
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CR pump CP4 - Diagnosis report Report no. ____1
Date 6/9/2008
Department: Person responsible: Telephone Use internal
Non-responsive content removed external X

4. Hydraulic function

Delivery rate Delivery rate [I/h]
[I/h] of new after testing
part
nfrpm] | p_rail [bar] |_MU [A] 6/5/2007 3/7/2008
Starting point 200 200 0.4 3.9 4.2 x|
1000 rpm, p_rated | 1000 1800 0.4 17.5 171 X
n_max_p, 500bar 3375 500 0.4 66.1 65.8 X

TCD (technical customer documentation) testing point LG (1,000 rpm,

No significant fuel-quantity drift compared to delivery measurement.

p_rated = 15.5 or 15.2 I/h after running time) is met.

5. Destiny of the parts

The pump is stored at RB until 09/2008 and then scrapped.

6. Attachments
None

Tested:

Department:

removed

MNon-respons|
ive content

Non-responsive co
ntent removed

Phone Date: 6/23/2008

Signature:

Non-responsiv

Phone Date: 6/23/2008

Signature:
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CR pump CP4 - Diagnosis report Report no. | N
Date 6/17/2008
Department: Person responsible: Telephone: Use internal
Non-responsive content removed external X

il \on-responsive content removed

For
infarm
ation:

Pump type: Customer: Project: Project / design pattern type
CP4.1S_348_2x5,25 REC_3,3_1,95_ vw R4 2.0 EUS D/ Series
MT4,2
Part number (TTNo.): Date of manufacture: Serial number: Manufacturing plant - line
445010507 020507 0272 0110 FeP (Feuerbach plant) — 01
SAP-No.: Samos no.: Customer order no.: Engine/Vehicle number
30-101005-01 590270.001 CAH0000074 CAH0000074
Customer part number Endurance run type Endurance run conditions: DSBFD no.:
CAHO0000074 [customer]: GDV-EWP 20469
Vehicle endurance run
Mileage Parts receipt at dept. DS- Process no. Confidentiality note
101956 km PC/EDI: 2008-CP4_0181 Confidential
2/26/2008
VA /ETC no.: Durability test type [RB]: Fuel:
DS-176922 EN590
Complaint:
1.Subject
CP4 customer return
Diagnosis of endurance run end without complaint
2. Conclusion
Function
- Delivery rates after endurance run without significant fuel-quantity drift in comparison with the new state.
- Cold seal-tightness confirmed up to -30°C after endurance run
Components
- The slightly asymmetric wear of the intake valve plate and stationary seal ring is still uncritical.
- metering unit O-ring slightly cut by oblique assembly (marks in the housing and at the metering unit).
The error is known through 0-km complaints at VW and recorded on 8D.
- Wear of the remaining components is low and without significant striking features.
Result
- The pump has passed the endurance run.
. . - . - OK *j
3. Results of diagnosis (visual findings) Legend rating stages J uncritical 2
3.1 Drive Critical -
No striking feature _
3.2 Drivetrain 2.5

No striking feature

3.3 High pressure

Fretting wear between intake valve sealing surface (see Fig. 1) and stationary seal ring (see fig. 2)

3.4 Bearing X
No striking feature

3.5 Shaft seal X
No striking feature

3.6 Holes x|

Metering unit hole with scrape marks through metering unit assembly (see Figure 3)

3.7 Attached components (metering unit, overflow valve, counting point)
Metering unit magnetic drum with scrape marks (see Fig. 4) and metering unit O-ring cut (see Fig. 5)
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3.8 Other

No striking feature

CR pump CP4 - Diagnosis report Report no.
crd) pump g P Date 6/17/2008
Department: Person responsible: Telephone: Use internal
Non-responsive content removed external X

B [ ]

3.9 Images of visual findings

Fig. 1 Intake valve, sealing area (wear)

[ . \_

Fig. 4 Metering unit, magnetic drum (scrape marks)

Fig. 5 Metering ring, O-ring (sheared off)

4. Hydraulic function

Delivery rate Delivery rate [I/h]
[I/h] of new after testing
part
n[rpm] p_rail [bar] |_MU [A] 5/2/2007 3/7/2008
Starting point 200 200 0.4 3.8 4.3
1000 rpm, p_rated 1000 1800 0.4 17.8 17.4
n_max_p, 500bar 3375 500 0.4 67.2 65.6

No significant fuel-quantity drift compared to delivery measurement.

TCD (technical customer documentation) testing point LG (1,000 rpm, p_rated = 15.5 or 15.2 I/h after running time) is met.

5. Destiny of the parts

The pump is stored at RB until 09/2008 and then scrapped.
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CR pump CP4 - Diagnosis report Report no.
Date 6/17/2008
Department: Person responsible: Telephone: Use internal
Non-responsive content removed external X
6. Attachments
None
Tested: Phone Non-responsiv Date: 6/23/2008 Signature:
e content rem

Department: Phone Date: 6/23/2008 Signature:
Department: Phone Date: 6/27/2008 Signature:
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EA1 - -
CR pump CP4 - Diagnosis report Report no.
Date 6/18/2008
Department: Person responsible: Telephone: internal |
: 5 Use
Non-responsive content removed external «

N on-responsive content removed

For
infarm
ation:

Pump type: Customer: Project: Project / design pattern type
CP4.1S_348_2x5,25 REC_3,3_1,95_ VW R4 2.0 EUS D/ Series
MT4,2
Part number (TTNo.): Date of manufacture: Serial number: Manufacturing plant - line
445010507 100407 0277 0110 FeP (Feuerbach plant) — 01
SAP-No.: Samos no.: Customer order no.: Engine/Vehicle number
30-101005-01 590405.001 CBA0000545 CBA0000545
Customer part number Endurance run type Endurance run conditions: DSBFD no.:
CBA0000545 [customer]: Vehicle air-conditioning technology - 20453
Engine endurance run reclaimed refrigerant. DPF
Mileage Parts receipt at dept. DS- Process no. Confidentiality note
1225h PC/EDI: 2008-CP4_0182 Confidential
2/26/2008
VA /ETC no.: Durability test type [RB]: Fuel:
DS-176931 EN590
Complaint:
1. Subject
CP4 customer return
Diagnosis of endurance run end without complaint
2. Conclusion
Function
- Delivery rates after endurance run without significant fuel-quantity drift in comparison with the new state.
- Cold seal-tightness confirmed up to -30°C after endurance run
Components
- Wear of the components is low and without significant striking features.
Result
- The pump has passed the endurance run.
. . -~ OK I
3. Results of diagnosis (visual findings) Legend rating stages J uncritical Z
3.1 Drive Critical -
No striking feature
X
3.2 Drivetrain Ed
No striking feature
3.3 High pressure X

No striking feature

3.4 Bearing

No striking feature

3.5 Shaft seal
No striking feature
3.6 Holes [x |

No striking feature

3.7 Attached components (metering unit, overflow valve, counting point)

No striking feature

3.8 Other

No striking feature
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EA1 : : I
CR pump CP4 - Diagnosis report Report no.
Date 6/18/2008
Department: Person responsible: Telephone: U internal
Non-responsive content removed =0 external X

4. Hydraulic function

Delivery rate | Delivery rate [I/h]
[I/h] of new after testing
part
n[rpm] p_rail [bar] I_MU [A] 4/10/2007 3/7/2008
Starting point 200 200 0.4 3.8 4.3 B
1000 rpm, p_rated 1000 1800 0.4 17.5 17.2 ";’E
n_max_p, 500bar 3375 500 0.4 67 65.5 X

TCD (technical customer documentation) testing point LG (1,000 rpm, p_rated = 15.5 or 15.2 I/h after running time) is met.

No significant fuel-quantity drift compared to delivery measurement.

5. Destiny of the parts
The pump is stored at RB until 09/2008 and then scrapped.

6. Attachments

None
Tested: F“O”'resf-’;’tns Phone Non-responsive ¢ Date: 6/23/2008 Signature: | [RUEEHGHEN
ontent removed e content rem
- ] oved
Department: Phone Date: 6/23/2008 Signature:

Page 2/2



EAT

ENTIRE PAGE CONFIDENTIAL

CR pump CP4 - Diagnosis report Report no. ____1
Date 6/18/2008
internal |
Use external x

ation:

N on-responsive content removed
For
infarm

3.1 Drive

No striking feature

Pump type: Customer: Project: Project / design pattern type
CP4.1S_348 2x5,25_REC_3,3_1,95_MT4,2 YW R4 2.0 EUS D/ Series
Part number (TTNo.): Date of manufacture: Serial number: Manufacturing plant - line
445010507 050607 0325 0110 FeP (Feuerbach plant} — 01
SAP-No.: Samos no.: Customer order no.: Engine/Vehicle number
30-101005-01 590283.001 CAH0000136 CAH0000136
Customer part number Endurance run type Endurance run conditions: DSBFD no.:
CAH0000136 [customer]: OVL+endurance run 1+OVL 20468
Engine endurance run
Mileage Parts receipt at dept. DS- Process no. Confidentiality note
440 h PC/EDI: 2008-CP4_0187 Confidential
2/26/2008
VA /ETC no.: Durability test type [RB]: Fuel:
DS-176925 ENS590
Complaint:
1. Subject
CP4 customer return
Diagnosis of endurance run end without complaint
2. Conclusion
Function
- Delivery rates after endurance run without significant fuel-quantity drift in comparison with the new state.
Components
- Wear of the components is low and without significant striking features.
Result
-The pump has passed the durability test.
. .. - OK |x
3. Results of diagnosis (visual findings) Legend rating stages 4 uncritical =

Critical

3.2 Drivetrain

No striking feature

3.3 High pressure

No striking feature

3.4 Bearing

No striking feature

3.5 Shaft seal

No striking feature

3.6 Holes

No striking feature

No striking feature

3.7 Attached components (metering unit, overflow valve, counting point)

3.8 Other

No striking feature
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CR pump CP4 - Diagnosis report Report no. I
Date 6/18/2008
Department: Person responsible: Telephone: U internal
Non-responsive content removed e external X

4. Hydraulic function

Delivery rate Delivery rate [I/h]
[I/h] of new after testing
part
n[rpm] p_rail [bar] |_MU [A] 6/5/2007 3/7/2008
Starting point 200 200 0.4 3.9 4.2
1000 rpm, p_rated 1000 1800 0.4 17.9 17.6
n_max_p, 500bar 3375 500 0.4 66.6 65.9

TCD (technical customer documentation) testing point LG (1,000 rpm, p_rated = 15.5 or 15.2 I/h after running time) is met.

No significant fuel-quantity drift compared to delivery measurement.

5. Destiny of the parts

The pump is stored at RB until 09/2008 and then scrapped.

6. Attachments

None
Tested: Non-responsiv Phone Non-responsive co Date: 6/23/2008 Signature: | RSQEEEI
e content rem ntent removed e content rem
oved oved
Department: Phone Date: 6/23/2008 Signature:
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CR pump CP4 - Diagnosis report Report no.
Date 6/18/2008
internal
Use external X

For
inform
ation:

i\ on-responsive content removed

3.1 Drive

No striking feature

Pump type: Customer: Project: Project / design pattern type
CP4.1S_348 2x5,25_REC_3,3_1,95_MT4,2 W R4 2.0 EUS D/ Series
Part number (TTNo.): Date of manufacture: Serial number: Manufacturing plant - line
445010507 230707 0222 0110 FeP (Feuerbach plant) — 01
SAP-No.: Samos no.: Customer order no.: Engine/Vehicle number
30-101005-01 590276.001 CBA0002352 CBAD002352
Customer part number Endurance run type Endurance run conditions: DSBFD no.:
CBAD002352 [customer]: GDV-EWP 20467
Vehicle endurance run
Mileage Parts receipt at dept. DS- Process no. Confidentiality note
44950 km PC/EDI: 2008-CP4_0188 Confidential
2/26/2008
VA /ETC no.: Durability test type [RB]: Fuel:
DS-176924 EN590
Complaint:
1.Subject
CP4 customer return
Diagnosis of endurance run end without complaint
2. Conclusion
Function
- Delivery rates after endurance run without significant fuel-quantity drift in comparison with the new state.
Components
- Wear of the components is low and without significant striking features.
Result
- The pump has passed the durability test.
. . . T OK
3. Results of diagnosis (visual findings) Legend rating stages uncritical
Critical

3.2 Drivetrain

No striking feature

3.3 High pressure

No striking feature

3.4 Bearing

No striking feature

3.5 Shaft seal

No striking feature

3.6 Holes
No striking feature

No striking feature

3.7 Attached components (metering unit, overflow valve, counting point)

3.8 Other

No striking feature
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CR pump CP4 - Diagnosis report Report no. I
Date 6/18/2008
Department: Person responsible: Telephone: Use internal
Non-responsive content removed external X

4. Hydraulic function

Delivery rate

Delivery rate [I/h]

[I/h] of new after testing
part
n[rpm] p_rail [bar] I_MU [A] 7/19/2007 3/7/2008 =
Starting point 200 200 0.4 3.8 4.3 x
1000 rpm, p_rated 1000 1800 0.4 17.7 17.4 —
n_max_p, 500bar 3375 500 0.4 66.8 66.3 —

TCD (technical customer documentation) testing point LG (1,000 rpm, p_rated = 15.5 or 15.2 I/h after running time) is met.
No significant fuel-quantity drift compared to delivery measurement.

5. Destiny of the paris

The pump is stored at RB until 09/2008 and then scrapped.

6. Attachments

None

Tested:

Department:

Non-responsi

Phone

Phone

Non-responsive con
ent removed

# 6/23/2008 i . Non-responsive
Date: Signature: content remov
ed
Date: 6/23/2008 Signature:
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CR pump CP4 - Diagnosis report

Department: Person responsible: Telephone: Use
Non-responsive content removed

Report no. 1
Date 7/15/2008
internal
external X

ICEINon-responsive content removed

For
inform
ation:

Pump type: Customer: Project: Project / design pattern type
GP4.25_644_2x4,85_REC_3,3_1,3_R2,0 AUDI W19 EUS c/c
Part number (TTNo.): Date of manufacture: Serial number: Manufacturing plant - line
0445820197 gro227 0081 011M FeP (Feuerbach plant)-M -
SAP-No.: Samos no.: Customer order no.: Engine/Vehicle number
30-100481-06 593398 059 D CO2012

Customer part number Endurance run type Endurance run conditions: DSBFD no.:
CP4.2_081 [customer]: Diesel 5 20661
Engine endurance run
Mileage Parts receipt at dept. DS- Process no. Confidentiality note
530 h PC/EDI: 2008-CP4_0255 Confidential
3/19/2008
VA /ETC no.: Durability test type [RB]: Fuel:
DS-179387 B0
1. Subject

CP4 customer returns without complaint.

Diagnosis of pump after endurance run end.
Testing conditions: Engine endurance run "diesel 5", engine 059 D CO2 012

2. Conclusion

Function

- The volumetric efficiency of the back measurement is OK. There is no significant drift when compared to the new part measurement

(for more details, see 4).

- The seal-tightness of the non-return valves (RSV) was analyzed separately and is OK

Visual findings

- All components have normal running marks only during the running time (green rating).

The test was passed.

3. Results of diagnosis (visual findings)

3.1 Drive

No striking feature

Legend rating stages

OK Ei’
uncritical X
Critical

3.2 Drivetrain

No striking feature

3.3 High pressure

No striking feature

3.4 Bearing

No striking feature

3.5 Shaft seal

No striking feature

3.6 Holes

No striking feature

3.7 Attached components (metering unit, overflow valve, counting point)

No striking feature

3.8 Other
No striking feature
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CR pump CP4 - Diagnosis report Report no. I
Date 7/15/2008
Department: Person responsible: Telephone Use internal
Non-responsive content removed external X

3.9 Other
No striking feature

4. Hydraulic function

Delivery rate | Delivery rate [I/h]
[I/h] of new after testing
part
n[rpm] p_rail [bar] |_MU [A] 2/26/2007 4/7/2008
LG 1000 1800 0.4 31.3 31.8
The volumetric efficiency of the back measurement is OK (within TCD nominal value).
There is no significant drift when compared to the new part measurement.
5. Destiny of the parts
The pump will be scrapped at the request of Audi.
6. Attachments
None
Tested: Phone Non-responsive ¢ Date: 7/21/2008 ST GE- R \on-responsive
maoved ontent removed cgntem remov
moved e
Department: Phone Date: 7/28/2008 Signature:
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CR pump CP4 - Diagnosis report Report no.
i pump 9 P Date 7/18/2008
Department Person responsible: Telephone: internal |
Use
external x
il on-responsive content removed
F
in?r!lrrn
ation:
Pump type: Customer: Project: Project / design pattern type
CP4.25_644_2x4,85_REC_3,3_1,2 MT2,0 AUDI W19 EUS Series / D
Part number (TTNo.): Date of manufacture: Serial number: Manufacturing plant - line
445010611 171106 0001 0110 FeP (Feuerbach plant) — 01
SAP-No.: Samos no.: Customer order no.: Engine/Vehicle number
30-100481-06 593551 CAS 508
Customer part number Endurance run type Endurance run conditions: DSBFD no.:
CP4.2 078 [customer]: Q-ALin Q7 20678
Vehicle endurance run
Mileage Parts receipt at dept. DS- Process no. Confidentiality note
65000 km PC/EDI: 2008-CP4_0258 Confidential
3/19/2008
VA /ETC no.: Fuel:
DS-179498 B0
1. Subject

CP4 customer returns without complaint
Diagnosis of pump after endurance run end.

Testing conditions: Vehicle endurance run Q-AL in Audi Q7, engine CAS 000 508

2. Conclusion

Function

- The volumetric efficiency of the back measurement is OK. There is no significant drift when compared to the new part measurement

(for more details, see 4).

- The metering unit was diagnosed separately for GS-CP/EEC1. Functional and visual findings are OK (see Appendix 6 ZVM 614)

Visual findings

- All components have normal running marks only during the running time (green rating).

The test was passed.

3. Results of diagnosis (visual findings) | ¢ eng rating stages .
3.1 Drive Critical

No striking feature

3.2 Drivetrain

No striking feature

3.3 High pressure

No striking feature

3.4 Bearing

No striking feature

3.5 Shaft seal
No striking feature

3.6 Holes

No striking feature

3.7 Attached components (metering unit, overflow valve, counting point)

No striking features with respect to metering unit see Appendix

B [ |

3.8 O-rings

No striking feature

B T ]

E:29 ZME_CP4\B5_Erprobung_Pumpe_Motor_ Fahrzeug\B54_Befundung_ZME4'B541_ZVM_Nummern'800-699'614\UB Audi DS-179498 DNA2282

ZVME14.doc
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CR pump CP4 - Diagnosis report Report no. 1
Date 7/18/2008
Department: Person responsible: Telephone: U internal
Non-responsive content removed =0 external X

3.9 Other

No striking feature

4. Hydraulic function

Delivery rate Delivery rate [I/h]
[I/h] of new after testing
part
n[rpm] p_rail [bar] I_MU [A] 11/17/2006 4/4/2008 el [ |
LG 1000 1800 0.4 31.4 32

The volumetric efficiency of the back measurement is OK (within TCD nominal value).
There is no significant drift when compared to the new part measurement.

5. Destiny of the parts
The pump will be scrapped at the request of Audi.

6. Attachme
Metering unit diagnosis ZVM614

nts

Tested:

Phone Non-responsive co Date: 7/23/2008 Signature: Non-responsiv
ntent removed

e content rem

Department:

oved

Phone

Date: 7123/2008 Signature:

BOSCH L‘Fﬁ Diagnosis ZVM 614 Waliblingen, 07.01.2008

Metering unit 0928400708 serial no. 53 date of manufacture 69006

Customer Audi
E:29 ZME_CP4\B5_Erprobung_Pumpe_Motor_ Fahrzeug\B54_Belundung_ZME4'B541_ZVM_Nummern'800-699'614\UB Audi DS-179498 DNA2282
ZVMB14.doc Page 2/2
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EA11003EN- 2
— 0%%90[ Non-responsive content removed
c

Pump 0445010611 serial no. 0001 date of manufacture 171106

Endurance run diagnosis no. DNA 2282; ASMUS / SAMOS 0593551; diagnosis no. 20678;
DS-179498

SAP 30-100481-01

1. Description

Metering unit complaint: No
System design Vehicle

Endurance run type Q-AL in Q7
Running time 65000 km
Remark:

Customer return no. 2008-CP4_0258.

Project: W19EUS.

The development no. 0928 B01 481 is also printed on the metering unit.
Fuel: EN590.

2. Diagnosis
e Visual findings (external):
Metering unit housing is contaminated and / or rusted and a piece of plastic injection molding is
broken off, both without any impairment of function, see photos. Otherwise, no complaints are
externally visible.
e Function:
The characteristic curve of the displacement / current measurement looks good.
During the delivery rate / current measurement, all values are within the tolerances.
e Wear:
There are no or only slight running marks on the components.
e Other:

None.

3. Result
[X] Passed [ ] Conditionally passed [ ] Failed

The metering unit is functionally OK, delivery rate and displacement measurements yielded positive
results. Wear of the components is low.

4. Corrective actions
No error.

5. Other tests (e.q. material analysis. process analysis)
No further tests are performed.

6. Destiny of the parts
Metering unit is returned to the client.

CIEQE RO I EHElN on-responsive content removed

IYSSGZ N on-responsive content removed

BOSCH EPﬁ Diagnosis ZVM 614 Waiblingen, 07.01.2008

Metering unit 0928400708 serial no. 53 date of manufacture 69006

Non-responsive content removed




EA11003EN-0@89043] ..

ENTIRE PAGE CONFIDENTIAL

120

— Baflnoungswerte

100

+ Max.

+ Mn.

S

Flowrate [I4]

&

40

o

8.2 0.3 04 as 0

Diagnosis values
Delivery rate [I/h]
Current [A]

a9 1 1.1 1.2 12 14
Cagrrant [A1

0.8 1.0 1.2 1.4

1.80

‘ Testing point [A] i

88.93 68.72 4717 24.86

0.15

Wear:

External
contamination:
Damage:

Filter contamination
Filter damage
O-ring outside

Seal

internal

IR Tappet housing:
Bearing housing:
. Tappet magnetic
VEE e core:

. Bearing magnetic
core:

O-ring inside:
Valve piston:

>

BOSCH »4'

Diagnosis ZVM 614

Waiblingen, 07.01.2008

Non-responsive content removed
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Metering unit 0928400708 serial no. 53 date of manufacture 69006

A 2 F /
Bearing in the housing Tappet housing

Tappet magnetic core Bearing in the magnetic core

Piston

Metering unit housing Piece of housing broken without impairment of function

Non-responsive content removed
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¥ [ CR pump CP4 - Diagnosis report Report no. N |
® BOSCH o puUmp 9 P Date 12/10/2008
Department: Person responsible: Telephone U internal
Non-responsive content removed =5 external X

Non-responsive content removed

Pump type: Customer: Project: Project / design pattern type
CP4.15_348_2x5,25_REC_3,3_1,95_MT4,2 VW R4 2.0 EU5S D/ Series
Part number (TTNo.): Date of manufacture: Serial number: Manufacturing plant - line
445010507 190508 0741 5150 JhP (Jihlava plant) - 03
SAP-No.: Samos no.: Customer order no.: Engine/Vehicle number
30-101005-07 715206.002 731223 3VWC781K39M258026
Customer part number Endurance run type Endurance run conditions: DSBFD no.:
731223 [customer]: Summer trip Mexico 22769
Vehicle endurance run
Mileage Parts receipt at dept. DS- Process no. Confidentiality note
13539 km PC/EDI: 2008-CP4_0776 Confidential
10/2/2008
VA /ETC no.: Durability test type [RB]: Fuel:
DS-200437 US Field

Complaint: Restart after vehicle stop not possible due to error indication in the instrument cluster, but no entry in the control
unit. Metering unit dismantled to check drivetrain damage and reassembled.

1. Subject

CP4 customer returns diagnosis before endurance run end with complaint
Testing conditions: Summer trip Mexico

2. Conclusion

Function

Components

pressure piston.
Report CR / ARA 2008-1206).

Result

pump.

- No function test due to possible drivetrain damage.

- The pump has failed the durability test.

- Drivetrain damage of category | (surfaces almost completely worn).

- Particle marks and impressions on almost all of the components due to drivetrain damage.
- Metering unit O-ring sheared over half the circumference of disassembly and reassembly of the metering unit on the vehicle.
- Unusual deposits at the edge of the flange bearing bushing and in the two low-pressure-sided lubrication grooves of the high

- Analysis of the deposit on the flange bearing bushing residues resulting from aging and reaction products of the fuel (see Appendix

- The analysis results of the reddish sticky deposits reveal the presence of proportions from aging fuel and components from reaction
products of fuel components and thus an indication of changes to the fuel properties, which may have a worsening effect on the
coefficients of friction of the drivetrain parts.

- The damage pattern of the roller support with wear on the C coating in the main load areas (pressure profile) and the indications
from the analysis of deposits support the failure hypothesis of an increased mixed friction of the roller in the roller support and as a
result of slippage between the roller and cam (stiff roller). This led to the abrasive wear of drivetrain parts and thus failure of the

3. Resulis of diagnosis (visual findings)

3.1 Drive

No striking feature

Legend rating stages

OK |x
uncritical X
Critical

Page 1/4
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EA11003EN-00891[1]
® BOSCH cpd?& CR pump CP4 - Diagnosis report Report no.

Date 12/10/2008
Department: Person responsible: Telephone: U internal
Non-responsive content removed 56 external X

To: DSICSP2-Fernandes DS-PC/EHC2-Ko, DS/SVW-Bucher, -/-Niethammer

For
inform
ation:

DS-PC/EHC1-Mr, DS-PC/EDI1-PB, DS-PC/EHC2-Gr, DS-PC/EHC1, -/[EHC2, -Ak, /EHP1, -/EHP2, -/EHP-Va, JECW W1 -Spr, /- W3-Ls, FeP/COS, -/-2, CVIT/ECP21-Stasi, DS-
PC/ENJ, -/ENP, -/EHP

3.2 Drivetrain -

Cam with abrasion over the entire running surface and a 80 rotation mark (see Figure 1 and Figure 2); roller with circumferential
abrasion and a small and a large 90° wear mark (see Figure 3); US field roller support with C coating wear in the form
of pressure profile (see Figure 4); roller support at the contact point of the high-pressure piston with many
particle impressions (see Figure 5)

3.3 High pressure
High-pressure piston base with many particle impressions (see Figure 6)
High-pressure piston skirt with many fine grooves or particle marks (see Figure 7)

Deposits in the low-pressure-sided lubrication grooves of the high-pressure piston (see Figure 8)

3.4 Bearing
Radial bearing of the flange (see Figure 9) and housing (see Figure 10) with particle impressions

Bearing area of the camshaft flange-side (see Figure 11) and housing-side (see Figure 12) with particle
impressions

3.5 Shaft seal
No striking feature

Tappet hole with many particle impressions and drafts (see Figure 13)

3.7 Attached components (metering unit, overflow valve, counting point)
No striking feature

3.8 O-rings

Metering unit O-ring sheared to an extent of about 180° (see Figure 14)

3.9 Other
Deposits on the front surface of the flange bearing bushing along the shaft seal (see Figure 15)

L Ix] |
X |
B T |
3.6 Holes _[x[ ]
B [ ]
T
X |

3.10 Images of visual findings

Fig. 1 Camshaft, BDC (bottom dead center) (wear) Fig. 2 Camshaft, TDC (top dead center) (wear)

Page 2/4
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EA11003EN-00891[2]

® BOSCH cpd?& CR pump CP4 - Diagnosis report Report no.

Date 12/10/2008
Department: Person responsible: Telephone Use internal
Non-responsive content removed external X
To: DSICSP2-Fernandes DS-PC/EHC2-Ko, DS/SVW-Bucher, -/-Niethammer
;ﬁgm DS-PC/EHC1-Mr, DS-PC/EDI1-PB, DS-PCIEHC2-Gr, DS-PCIEHC1, -/EHC2, -Ak, -/EHP1, -/EHP2, -/EHP-Va, -/ECW W1 -Spr, /- W3-Ls, FeP/COS, -/-2, CVIT/ECP21-Stasi, DS-
ation: | PC/ENJ, -/ENP, -/EHP

Fi

- /
Fig. 7 HP piston, HP-side (particle marks)

.6 HP

iston base (particle marks

Fig. 8 HP pison, LP lubrication groove (deposits)

Page 3/4
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ENTIRE PAGE CONFIDENTIAL

[3]

© BOSCH 4 | CRpump CP4-Diagnosis report [ Reportno. I

Date 12/10/2008
Department: Person responsible: Telephone: U internal
Non-responsive content removed 56 external X
To: DSICSP2-Fernandes DS-PC/EHC2-Ko, DS/SVW-Bucher, -/-Niethammer
For

ation:

: DS-PC/EHC1-Mr, DS-PC/EDI1-PB, DS-PC/EHC2-Gr, DS-PC/EHC1, EHC2, -Ak, EHP1, -/EHP2, /EHP-Va, ECW W1 -Spr, /- W3-Ls, FeP/COS, /-2, CVIT/ECP21-Stasi, DS
nform | be/EN, JENP, JEHP

Flg 1 Camshaft flange bearing range (particle marks)

Fig. 13 Housing, tappet hole (particle marks)

Fig. 14 Metering unit, O-ring (sheared off)
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EA11003EN-00891[4]
® BOSCH a,o& CR pump CP4 - Diagnosis report Report no.

Date 12/10/2008
Department: Person responsible: Telephone: U internal
Non-responsive content removed 56 external X

To: DSICSP2-Fernandes DS-PC/EHC2-Ko, DS/SVW-Bucher, -/-Niethammer

For
inform
ation:

DS-PC/EHC1-Mr, DS-PC/EDI1-PB, DS-PC/EHC2-Gr, DS-PC/EHC1, -/[EHC2, -Ak, /EHP1, -/EHP2, -/EHP-Va, JECW W1 -Spr, /- W3-Ls, FeP/COS, -/-2, CVIT/ECP21-Stasi, DS-
PC/ENJ, -/ENP, -/EHP

4. Hydraulic function
Delivery rate Delivery rate [I/h]
[I/h] of new after testing
part
n[rpm] p_rail [bar] | MU [A]
No functional testing due to the complaint.
5. Destiny of the parts
The pump is stored at RB until 03/2009 and then scrapped.
6. Attachments
CR/ARA 2008-1206
Tested: Phone Non-responsive Date: 12/16/2008 Signature: | (NIeJaEIE= olely
icontent remov sive conte
Department: nt removed Phone | G4 Date: 1211712008 Signature: | [UECUEES
Department: Phone Date: 12/17/2008 Signature:
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EA11003EN-00891[5]

&

DIN EN ISO 9001: 2000
Version December 2000

© BOSCH

This certificate is valid until 2008-12-06
Certificate registration no. 004778 QM
Frankfurt am Main 2005-12-07

CR/ARA cCorporate Sector Research and Advance
Engineering Applied Research 1 - Analytics

CR / ARA analysis report, analysis nhumber:
2008-1206

dated 11.27.2008 Version 1

Order: 2008-CP4-0776 Deposit analysis
of flange bearing bushing / VW
R4 2.0l EU5 / failure vehicle
testingiSE pump
#190508-0741

C||ent: Non-responsive content removed

Receipt of samples: 11/3/2008

. Non-responsive content removed
Analysis

coordinator:

BOSCH Analysis report Version / supplement 1 -




ENTIRE PAGE CONFIDENTIAL



ENTIRE PAGE CONFIDENTIAL



ENTIRE PAGE CONFIDENTIAL



ENTIRE PAGE CONFIDENTIAL



ENTIRE PAGE CONFIDENTIAL



ENTIRE PAGE CONFIDENTIAL
EA11003EN-00891[11]

BOSCH @ | Analysis report Version / -

supplement 1

CR/ARA Analysis no. 2008-1206 % ?;t; i

3. Appendix

3.1. Appendix for the Fourier Transform Infrared Spectrometry (FTIR)

FTIR (Fourier Transform Infrared Spectrometry) spectrum 11/6/2008, 7:57:30 AM
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Wavenumber cm-1

CR CP4 with reddish-brown, CH2CI2-insoluble deposit on the front surface of the flange bushing to the shaft seal 2008-1206-1.0
CR CP4 with reddish-brown, CH2CI2-insoluble deposit on the front surface of the flange bushing to the shaft seal 2008-1206-1.3
CR CP4 with reddish-brown, CH2CI2-insoluble deposit on the front surface of the flange bushing to the shaft seal 2008-1206-1.4
Measuring method: Equinox-I-Mikroskop-Transmission-MCT.XPM Person responsible:

ARA no.: 2008-1206-1.0

3.2. Appendix to SEM-EDS

A photo report (Bilder_2008-1206.pdf) and an EDS report (EDS_2008-1206.pdf) were created.
These will be added to the analysis report separately.

© All rights reserved by Robert Bosch GmbH, including the case of industrial property rights. We reserve any right to use, such as right to copy and disclose.
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EA11003EN-00891[12]
Photo report CR/ ARA 11.10.2008

2.008-1206 2.008-1206
CR_ARA_M_08_1759 CR_ARA_M_08_1760
Overview of flange bearing bushing with detached residues Residue on preparation needle for analysis

2.008-1206 2.008-1206

CR_ARA_VP_08_2195 CR_ARA_VP_08_2196
Residue on preparation needle for analysis Residue on preparation needle for analysis

Page: 1/1
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ENTIRE PAGE CONFIDENTIAL

Phy 2.008- =
mp::: R P - F Taadel | Sperum 2
L (<) BOSCH
report -
N Fe
(L]
[ =
= Fe F ?\ a
b 2 s s 10 b 2 4 8 10
[Ekalenbersich 1091 cts keViEkalenbereich 1091 cis |
Project: 2.008-1206 Scale range 1091 cts
Owner: Needle !!
Area: Work area 1 Spectum 2
Sample: Residue on preparation
needle
Type: Specification
D:
Fp Speitrum 3] | Spebtrum 4

m

Spectrum 2
Spectrum 3
Spectrum 4
Needle !

Scale range 1091 cts
Spectrum 3
Spectrum 4

Magnification: 250 X

Acceleration voltages (kV): 20.00

Process time: 6
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EA11003EN-00891({4F

Pholo 2.008- Spektram 1 Spevtam 2
- -. sn
@ BOSCH
report =
Sn
Fa
]
F: " F‘E 1]
& [ 10 2 H 6 a 10
ke'VEkalenbearsich 2488 cts he|
Project: 2008-1206 Scale range 2488 cts
Owne Spectrum 1
Area: Work 2
rea: Work area Spectrum 2
Sample: Residue on preparation needle
Type: Specification
ID:
c Spedirum 3 Speatrum 4
Fe
Fe
Fe
ws T )y w S sj' ;;re":

[ 2 4 -] 10 5 2 4 E‘» a 10

[Bustenbersich 2468 cty keVskalenbereich 2453 cts e
Spectrum 1 Scale range 2488 cts
Spectrum 2 Spectrum 3
Spectrum 3 Spectrum 4
Spectrum 4
Magnification: 500 X
Acceleration voltages (kV): 15.00
Process time: 6
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Photo 2.008-
report CR 1206

L4 () BOSCH

report
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Bkalenbiersich 1767 otz ket
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Project. 2.008-1206

Scale range 1767 cts

Owner: Spectrum 1
Area: Work area 3

Spectrum 2
Sample: Residue on preparation needle Spectrum 3

Type: Specification
D:

) ' LA RED

Spectrum 1

Spectrum 2
Spectrum 3

Magnification: 2299 X
Acceleration voltages (kV). 15.00
Process time: 6
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CR pump CP4 - Diagnosis report Report no. 1
Date 12/15/2008
Department: Person responsible: Telephone: i internal
5 se
Non-responsive content removed external | x
Jo: Non-responsive content removed
For information: ‘
Pump type: Customer: Project: Project / design pattern type
CP4.1S_348_2x5,25 REC_3,3 1,95 MT4,2 VW R4 2.0 EU5 Series / Series
Part number (TTNo.): Date of manufacture: Serial number: Manufacturing plant - line
0445821070 150408 0681 0110 FeP — 04
SAP-No.: Samos no.: Customer order no.: Engine/Vehicle number
30-101005-02 718361.002 731223 CBA 655 000260
Customer part number Endurance run type Endurance run conditions: DSBFD no.:
[customer]:
731223 VW-Passat PQ46 23034
Vehicle endurance run
VA /ETC no.: Actual mileage Fuel: Confidentiality note
DS-202949 100000 km EN590 Confidential

1. Subject
CP4 customer return
Verification modification package 3 (design package)
Diagnosis after endurance run end without complaint

2. Conclusion

Function
- Delivery rates after endurance run without significant fuel-quantity drift in comparison with the new state.
Components

- Wear due to cavitation erosion in the contact area of the high-pressure piston to the roller support occurs only on the roller
support back and slightly more pronounced than that of comparable endurance runs.

- The groove in the C coating of the roller support was probably caused by a particle

- Wear of the remaining components is low and without significant striking features.

Change package 3

Roller support with C2.1 coating

- Features C2.1 coating is not visible over the TTNR of the roller support (6007 = series) and was detected by EDX
Roller: C2 tip coating, a second supplier, short design

- Front surface without the characteristic groove (see Figure 4 and Figure 5 in Appendix 1).

- Length of roller 24.58 mm

Camshaft: Omission of shot blasting

- Missing shot blasting impressions visible (see Figure 6 and Figure 7 in Appendix 1).

spring seat: Omission of anti-friction coating

- Front surface of the spring plate without anti-friction paint (see Figure 8 and Figure 9 in Appendix 1).
Cylinder head: Non-return valve hemispherical head with red. Play

- Hemispherical head with characteristic groove on the surface (see Figure 10 in Appendix 1).
Opening pressure lowering non-return valve:

- Spring seat with characteristic groove on the surface (see Figure 11 in Appendix 1), opening pressure after the endurance run
1.18 bar.

Bearing bushing: Second supplier

- Identification recognizable via tappet latching (see Figure 14 in Appendix 1).
Metering unit: NC bearing

- see metering unit report ZVM 689 (picture on page 3 "bearing in the housing")
Result

- The components with modification package 3 have a wear rating green.

- The pump has passed the endurance run.

Page: 1/3
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ENTIRE PAGE CONFIDENTIAL

©® BOSCH o'

CR CP4 - Di - rt Report no.
pump lagnosis repo Date 12/15/2008

Department: Person responsible: Telephone: i internal
Non-responsive content removed e external X

3.1 Drive
No striking feature

3. Results of diagnosis (visual findings)

OK
Legend rating stages= uncritical
Critical

3.2 Drivetrain

Cavitation erosion on the roller support back on the piston contact point (see Figure 1), but only very low
cavitation erosion on the high-pressure piston base (see Figure 2)

3.3 High pressure

No striking feature

3.4 Bearing

No striking feature

3.5 Shaft seal

No striking feature

3.6 Holes

No striking feature

No striking feature

3.7 Attached components (Metering Unit, Overflow Valve, Counting Point)

3.8 O-rings

No striking feature

3.9 Other

No striking feature

10000 K

3.10 Images of visual findings

Fig. 1 Roller support, HP piston contact (cavitation)

Fig. 2 HP piston, piston base (very low cavitation)

Page: 2/3
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EA11003EN-00892[2]

r 3 Di : .
BOSCH 4 CR pump CP4 - Diagnosis report F‘eg‘;ft‘e"" R

Department: Person responsible: Telephone: i internal
Non-responsive content removed e external x

4. Hydraulic function

Delivery rate [I/h] Delivery rate [I/h]
of new part after testing
n[rpm] p_rail [bar] |_MU [A] 4/16/2008 11/10/2008
Starting point 200 200 0.4 4 4.2 X
1000 rpm, p_rated 1000 1800 0.4 17.1 17.4 X
n_max_p, 500bar 3375 500 0.4 64.3 66.3 x

TCD (technical customer documentation) testing point LG (1,000 rpm, p_rated =2 15.5 or 15.2 I/h after
running time) is met.

No significant fuel-quantity drift compared to delivery measurement.

5. Destiny of the parts

The pump is stored at RB until 12/2010 and then scrapped.

6. Attachments

Appendix 1: Images of visual findings
Appendix 2: Metering unit diagnosis report ZMV 688

Tested: Fhos: Non—responsiv Date: 12/16/2008 Signature:
e content rem nt removed
: Vv
Department: Phone: oved Date: 2/17/2008 Signature:
Department: Phone: Date: 2/17/2008 Signature:
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88N %5534 Appendix 1: Images of visual findings of modification Page 1 of 3

package 3

@ BOSCH m =

0 445 B21 070 .
CR/CP4S1/R35/20

03L 130 755
04 150408 % fa
BPT 0681

aoo> o003 o

Made in Germany

» . o .
Fig. 3 Roller support lateral surface

Fig. 5 Roller front surface, housing-side

Flg 6 Camshafl runmng surface BDC (bottom dead
center)

2008-CP4_0823 Appendix | Bilder Sichtbefund von Anderungspaket 3.doc

(Images of visual findings of modification package 3.doc)
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EA11003EN-00892[4]

package 3

2008-CP4_0824 Appendix 1: Images of visual findings of modification Page 2 of 3

Fig.. 7 C-amsilaft }'unning surface TDC (top dead
center)

Fig. 8 Spring plate, spring-sided

Fig. 9 Spring plate, tappet-sided

Fig. 10 Non-return valve lateral surface (guidance)

Fig. 11 Non-return valve spring and non-return
valve spring seat

.

Fig. 12 Non-return valve hemispheri'ca']' head sealing
surface

2008-CP4_0823 Appendix | Bilder Sichtbefund von Anderungspaket 3.doc

(Images of visual findings of modification package 3.doc)
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88N %6523 Appendix 1: Images of visual findings of modification Page 3 of 3

package 3

Fig. 13 Cylinder head non-return valve sealing
surface

Fig. 14 Flange bearing bushing

-

Fig. 15 Housing bearing bushing

2008-CP4_0823 Appendix 1 Bilder Sichtbefund von Anderungspaket 3.doc
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EA1 1003EN‘002[B] BOSCH a@‘ Diagnosis ZVM 688 Waiblingen, 12.01.2008
cp

Metering unit 0928400706 serial no. 10469 date of manufacture 88404

Customg AN
To Non-responsive content removed

Cc

Pump Serial No. Date of manufacture
Endurance run diagnosis no. 2008_CP4-

0824

SAP

1. Description

Metering unit complaint: Testing release
System design

Endurance run type

Running time

Remark:
Fuel:

2. Diagnosis
e Visual findings (external):
Visual findings externally good. Housing undamaged. Hydraulics and filter clean,
undamaged.
® Function:
The characteristic curve of the displacement / current measurement is OK.
During the delivery rate / current measurement, all values are within the tolerances.

e Wear:
There are no or only slight running marks on the components.
e Other:
3. Result
[X] Passed [ ] Conditionally passed [ ] Failed

The metering unit is functionally OK, delivery rate and displacement measurements yielded
positive results. Wear of the components is low.

4. Corrective actions
No error,

5. Other tests (e.q. material analysis. process analysis)

No further tests are performed.

6.Destiny of the parts
Metering unit remains with |

EETELLECEL S RN o n-responsive content removed
IGEIEN ON-responsive content removed

Date/Signature Page 1 of 3

F\29 ZME_CP4\BS_Erprobung Pumpe_Motor_Fehrzeug\B54_Befundung ZME4B541_ZVM_Nummem\600-699\688\UB ZME4 VW ZVMB8S.doc
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EA11003EN-!70@2E7] BOSCH a@ Diagnosis ZVM 688 | Waiblingen, 11.27.2008
cP

Metering unit 0928400706 serial no. 10469 date of manufacture 88404

Function:
3000 =
0 928 4D0 706.88404.10469 689
B i + Max.
+ Min.
200,0
3 Y
E =
E‘ 1000
2
@ =t
o
00 ~__
02 03 04 05 06 07 08 09 10 17 12 13 14 15 16 17 18
Current [A]
Testing point [A 0.80 1.00 1.20 1.40 1.80
Wear
External
contamination:
Damage:

Filter contamination

Filter damage

O-ring outside

Seal

internal
Tappet housing:

Bearing housing:

Tappet magnetic
core:
Bearing magnetic
core:

O-ring inside:

Valve piston:

F:29 ZME_CP#B5_Erprobung Pumpe_Motor_Fehrzeug'B54_Befundung ZME4\B541_ZVM_Nummem\600-699\688\UB ZME4 VW ZVMBES doc Page 20f3
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EA11003EN-00892[8]

BOSCH o'

Diagnosis ZVM 688

Waiblingen, 11.27.2008

Metering unit 0928400706 serial no. 10469 date of manufacture 88404

Bearing in the housing

Tappet housing

Tappet magnetic core

Bearing in the magnetic core

Piston

Fi29 ZME_CP4\B5_Erprobung_Pumpe_Motor_Fehrzeug\B54_Befundung ZME4IBS41_ZVM_Nummem'600-639'688\UB ZME4 VW ZVME8S doc

Page 3 of 3
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CR pump CP4 - Diagnosis report Report no. 1
Date 12/15/2008
Department: Person responsible: Telephone: internal |
Non-responsive content removed Use external x

Jo: Non-responsive content removed
For information:

Pump type: Customer: Project: Project / design pattern type
CP4.1S_348_2x5,25 REC_3,3 1,95 MT4,2 VW R4 2.0 EU5 c1/c1
Part number (TTNo.): Date of manufacture: Serial number: Manufacturing plant - line
0445B21070 150408 0679 0110 FeP — 04
SAP-No.: Samos no.: Customer order no.: Engine/Vehicle number
30-101005-02 718361.001 731223 CBA 655 000268
Customer part number Endurance run type Endurance run conditions: DSBFD no.:
[customer]:
731223 VW-Passat PQ46 23033
Vehicle endurance run
VA /ETC no.: Actual mileage Fuel: Confidentiality note
DS-202948 10/17/2007 EN590 Confidential
1. Subject

CP4 customer return
Verification modification package 3 (design package)
Diagnosis after endurance run end without complaint

2. Conclusion

Function
- Delivery rates after endurance run without significant fuel-quantity drift in comparison with the new state.
Components

- Wear due to cavitation erosion in the contact area of the high-pressure piston to the roller support occurs only on the roller
support back and slightly more pronounced than that of comparable endurance runs.

- The groove in the C coating of the roller support was probably caused by a particle

- The metering unit diagnosis did not show any significant striking features (see Appendix CVM 689).
- Wear of the remaining components is low and without significant striking features.

Change package 3

Roller support with C2.1 coating

- Features C2.1 coating is not visible over the TTNR of the roller support (6007 = series) and was detected by EDX
Roller: C2 tip coating, a second supplier, short design

- Front surface without the characteristic groove (see Figure 4 and Figure 5 in Appendix 1).

- Length of roller 24.59 mm

Camshaft: Omission of shot blasting

- Missing shot blasting impressions visible (see Figure 6 and Figure 7 in Appendix 1).

spring seat: Omission of anti-friction coating

- Front surface of the spring plate without anti-friction paint (see Figure 8 and Figure 9 in Appendix 1).
Cylinder head: Non-return valve hemispherical head with red. Play

- Hemispherical head with characteristic groove on the surface (see Figure 10 in Appendix 1).
Opening pressure lowering non-return valve:

- Spring seat with characteristic groove on the surface (see Figure 11 in Appendix 1), opening pressure after the endurance run
1.19 bar.

Bearing bushing: Second supplier

- Identification recognizable via tappet latching (see Figure 14 in Appendix 1).
Metering unit: NC bearing

- see metering unit report ZVM 689 (picture on page 3 "bearing in the housing")
Result

- The components with modification package 3 have a wear rating green.

- The pump has passed the endurance run.
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EA11003EN-00893([1] Page: 1/3
s CR pump CP4 - Diagnosis report Report no.
BOSCH .o pump 9 P Date 12/15/2008
Department: Person responsible: Telephone: internal

Non-responsive content removed Use external X

3. Results of diagnosis (visual findings) _ oK X
Legend rating stages uncritical X
3.1 Drive Gftienl [x]

No striking feature

3.2 Drivetrain

cavitation erosion on the high-pressure piston base (see Figure 2)

Groove in the C coating on the roller support, roller hole (see Figure 3)

Cavitation erosion on the roller support back on the piston contact point (see Figure 1), but only very low

3.3 High pressure

No striking feature

3.4 Bearing

No striking feature

3.5 Shaft seal

No striking feature

3.6 Holes

No striking feature

No striking feature

3.7 Attached components (Metering Unit, Overflow Valve, Counting Point)

3.8 O-rings

No striking feature

3.9 Other

No striking feature

3.10 Images of visual findings

e

Wy

Fig. 1 Roller support, HP piston contact (cavitation)

Fig. 2 HP piston, piston base (very low cavitation)




ENTIRE PAGE CONFIDENTIAL

EA11003EN-00893[2] Page: 2/3
J CR pump CP4 - Diagnosis report Reportno. | (NN
BOSCH 0 pump 9 P Date 03.272008
Department: Person responsible: Telephone: internal [
Non-responsive content removed Use external «

@

Fig. 3 Roller support, roller hole (particle mark)

4. Hydraulic function

Delivery rate [I/h] Delivery rate [I/h]
of new part after testing
n[rpm] p_rail [bar] I_MU [A] 4/16/2008 11/10/2008 .
Starting point 200 200 0.4 3.9 4.2 ﬁ
1000 rpm, p_rated 1000 1800 0.4 16.8 17 '
n_max_p, 500bar 3375 500 0.4 65.9 65.6

TCD (technical customer documentation) testing point LG (1,000 rpm, p_rated = 15.5 or 15.2 I/h after
running time) is met.

No significant fuel-quantity drift compared to delivery measurement.

5. Destiny of the parts

The pump is stored at RB until 12/2010 and then scrapped.

6. Attachments

Appendix 1: Images of visual findings
Appendix 2: Metering unit diagnosis report ZMV 689

Tested: Non-responsi Phone: Non-responsiv Date: 12/16/2008 Signature:
e content rem e e
ioved
Department: Phone: Date: 2/17/2008 Signature: |\{zle|

Phone:

Department: Date: 2/17/2008 Signature:
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EA11003EN-00893(3] Page: 3/3
2008-CP4_0823 Appendix 1: Images of visual findings of modification Paged.oid
package 3

0 445 B21 070
CR/CP4S1/R35/20
O3L 130 755 ypen
N 04 150408

BPT 0679
; 0003

Fig. 1 Type plate

———
e E——

Fig. 3 Roller support lateral surface

Fig. 5 Roller front surface, housing-side

Fig. 6 Camshaft running surface BDC (bottom dead
center)

2008-CP4_0823 Appendix 1 Bilder Sichtbefund von Anderungspaket 3.doc

(Images of visual findings of modification package 3.doc)
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ENTIRE PAGE CONFIDENTIAL

rgasNCI %053 Appendix 1: Images of visual findings of modification Page 2 of 3

package 3

Fig. 7 Camshaft running surface TDC (top dead Fig. 8 Spring plate, tappet-sided
center)

Fig. 9 Spring plate, spring-sided Fig. 10 Non-return valve lateral surface (guidance)

Fig. 11 Non-return valve spring and non-return Fig. 12 Non-return valve hemispherical head sealing
valve spring seat surface

2008-CP4_0823 Appendix | Bilder Sichtbefund von Anderungspaket 3.doc
(Images of visual findings of modification package 3.doc)
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EAT T a8NCIF %683 Appendix 1: Images of visual findings of modification Page 3 of 3
package 3

Fig. 13 Cylinder head non-return valve sealing Fig. 14 Flange bearing bushing
surface

Fig. 15 Housing bearing bushing

2008-CP4_0823 Appendix 1 Bilder Sichtbefund von Anderungspaket 3.doc
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EA11003EN-00893[6]

i i 12.01.2008
BOSCH . 0@ Diagnosis ZVM 689 | IS
Metering unit 0928400706 serial no. 10469 date of manufacture 88404

Customer VW

To Non-responsive content removed

Cc

Pump Serial No. Date of manufacture
Endurance run diagnosis no. 2008 _CP4-

0823

SAP

1. Description

Metering unit complaint: Testing release
System design

Endurance run type

Running time

Remark:
Fuel:

2. Diagnosis
e Visual findings (external):
Visual findings externally good. Housing undamaged. Hydraulics and filter clean, undamaged.
e Function:
The characteristic curve of the displacement / current measurement is OK.
Characteristic curve in the upper delivery rate range slightly above the upper tolerance limit

e Wear:
There are no or only slight running marks on the components.
e Other:
3. Result
[X] Passed [ ] Conditionally passed [ ] Failed

The metering unit is functionally OK, delivery rate and displacement measurements yielded
positive results. Wear of the components is low.

4. Corrective actions
No error.

5. Other tests (e.q. material analysis. process analysis)
No further tests are performed.

6. Destiny of the parts
Metering unit remains with A

Person responsible: |G

Approval:
2764

Non-responsive content removed

Date/Signature Page 1 of 3

F\29_ZME_CP4BS_Erprobung Pumpe _Motor_Fehrzeug'B54_Befundung ZME4B541_ZVM_Nummem\600-699'689\UB ZME4 VW ZVMEES.doc
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s & Di is ZVM 68 11.27.2008
@ Bo CH Cpa lagnosis 9 —

Metering unit 0928400706 serial no. 10469 date of manufacture 88404

Function:
300,0 =
0 928 400 706:88404110469 689
) 3 + Max.
+ Min.
200,0
1000
00 T

062 03 04 05 06 07 0B 09 10 11 12 13 14 15 16 17 18

Testing point [A 0.80 1.00 1.20 1.40 1.80

Wear:

External
contamination:

Damage:

Filter contamination

Filter damage

Filter damage

Seal

internal
Tappet housing:

Bearing housing:

Tappet magnetic
core:

Bearing magnetic
core:

O-ring inside:

Valve piston:

Fi29_ZME_CP4\BS5_Erprobung_Pumpe_Motor_Fehrzeug!B54_Befundung ZME4\B541_ZVM_Nummern|600-699\689\UB ZME4 VW ZVME88.doc Page 2 of 3
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EA11003EN-00893[8]

Di is ZVM 689 11.27.2008
BOSCH . o@ iagnosis Eienii—

Metering unit 0928400706 serial no. 10469 date of manufacture 88404

Bearing in the housing Tappet housing

Tappet magnetic core Bearing in the magnetic core

F123 ZME_CP4\B5_Erprobung_Pumpe_Motor_Fehrzeug\B54_Befundung ZME4IBS41_ZVM_Nummem'600-6391689\UB ZME4 VW ZVME8S doc F’age 30f3
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EA11003EN-00894(0]

° CR pump CP4 - Diagnosis report Report no.
BOSCH ¢ pUmp 9 P Date 6/23/2008
Department: Person responsible: Telephone: internal |
Use external x

To:

For information:

Non-responsive content removed

Pump type: Customer: Project: Project / design pattern type
CP4.1S_348 2x525 REC 3,3_1,95 MT4,2 VW R4 2.0 EU5 D/ Series
Part number (TTNo.): Date of manufacture: Serial number: Manufacturing plant - line
0445B21057 050607 0355 0110 FeP (Feuerbach plant)
SAP-No.: Samos no.: Customer order no.: Engine/Vehicle number
30-101008-01 594599,001 03L 130 755 CAH0000092
Customer part number Endurance run type Endurance run conditions: DSBFD no.:
t s
03L 130 755 icvstoned not known 20851
Vehicle endurance run
Mileage Parts receipt at dept. Process no. Confidentiality note
DS-PC/EDI:
27655 km 2008-CP4_0289 Confidential
4/3/2008
VA/ETC no.: Durability test type
[RB]:
DS-180763
1. Subject
CP4 customer return
Diagnosis of endurance run end without complaint
2. Conclusion
Function
- Delivery rates after endurance run without significant fuel-quantity drift in comparison with the new state.
Components
- Wear of the components is low and without significant striking features.
Result
The pump has passed the test.
i is (vi indi oK [X
3. Results of diagnosis (visual findings) _ ) -
Legend rating stages  uncritical X
i Critical
3.1 Drive b

No striking feature

3.2 Drivetrain
No striking feature

3.3 High pressure
No striking feature

3.4 Bearing x|
No striking feature

3.5 Shaft seal X
No striking feature

3.6 Holes [ |

No striking feature

3.7 Attached components (Metering Unit, Overflow Valve, Counting Point)
No striking feature

3.8 O-rings
No striking feature

Page 1/2
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EA11003EN-00894[1]

" CR pump CP4 - Diagnosis report Report no.
BOSCH o pumpe g P Date 6/23/2008
Department: Person responsible: Telephone: internal |
Use external x
3.9 Other ___ BN
No striking feature
4. Hydraulic function
Delivery rate [I/h] Delivery rate [I/h]
of new part after testing
n[rpm] p_rail [bar] I_MU [A] 6/5/2007 4/16/2008
Starting point 200 200 0.4 66.7 66.6 x
1000 rpm, p_rated 1000 1800 0.4 17.7 17.6 it
n_max_p, 500bar 3375 500 0.4 3.8 4.3 3@
TCD (technical customer documentation) testing point LG (1,000 rpm, p_rated = 15.5 or 15.2 I/h after running
time) is met.

No significant fuel-quantity drift compared to delivery measurement.

5. Destiny of the parts
The pump is stored at RB until 09/2008 and then scrapped.

6. Attachments

None

Tested: |MUMESSCUN] | Telephone: | NCURESSIEITE Date: 6/27/2008 Signature: {‘dg';;i?gﬁps

content removed removed

Department Date: 6/30/2008 Signature:

Telephone:

Page 2/2
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ENTIRE PAGE CONFIDENTIAL

& . . Report no.
BOSCH crly CR pump CP4 - Diagnosis report Date 6/23/2008
Department: Person responsible: Telephone: internal
Non-responsive content removed Hoe external | x

g;h Non-responsive content removed
nder
he
d:
Pump type: Customer: Project: Project / design pattern type
CP4.15_348_2x5,25 REC_3,3 1,95 MT4,2 VW R4 2.0 EUS D / Series
Part number (TTNo.): Date of manufacture: Serial number: Manufacturing plant - line
445010507 190707 0499 0110 FeP (Feuerbach plant)
SAP-No.: Samos no.: Customer order no.: Engine/Vehicle number
30-101008-01 594603,001 03L 130 755 CAHO000109
Customer part number Endurance run type [customer]: Endurance run conditions: DSBFD no.:
03L 130 755 Engine endurance run not known 20845
Mileage Parts receipt at dept. DS-PC/EDI: Process no. Confidentiality note
183 h 4/3/2008 2008-CP4_0291 Confidential
VA /ETC no.: = 1 Fuel:
DS-180766 Durability test type [RB]: EN590
1. Subject
CP4 customer returns with complaint
Diagnosis of endurance run end without complaint
Special feature: Omission of anti-friction coating on spring plate
2. Conclusion
Function
= Delivery rates after endurance run without significant fuel-quantity drift in comparison with the new state.
Components
- Wear of the components is low and without significant striking features.
Result
= No effect due to the omission of the anti-friction paint on the spring plate visible,
The pump has passed the endurance run.
3. Results of diagnosis (visual findings) 0K | X
Legend rating stages { Unecritical X
Critical x|

3.1 Drive
No striking feature

S

3.2 Drivetrain
No striking feature

3.3 High pressure
No striking feature

3.4 Bearing
No striking feature

3.5 Shaft seal
No striking feature

3.6 Holes
No striking feature

No striking feature

3.7 Attached components (Metering Unit, Overflow Valve, Counting Point)

Page 1.2
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EA11003EN-00895[1]

Report no.
@ BOSCH 00’ CR pump CP4 - Diagnosis report e _______

Date 6/23/2008
Department: Person responsible: Telephone: internal
-rac e "t rernr Use
Non-responsive content removed external

3.8 O-rings
No striking feature

3.9 Other
No striking feature

k:il:8;

3.10 Images of visual findings

Fia. 1 Sorina plate. tabpet side

Fia. 1 Sprina plate. sprina side

Hydraulic function

Delivery rate [I/h] of | Delivery rate [I/h]
new part after testing
n[rpm] p_rail [bar] |_MU [A] 5/9/2007 6/3/2008
Starting point 200 200 0.4 65.8 65.6
1000 rpm, p_rated 1000 1800 0.4 18.1 17.4
n_max_p, 500bar 3375 500 0.4 3.7 4.1

TCD (technical customer documentation) testing point LG (1,000 rpm, p_rated = 15.5 or 15.2 I/h after running time) is met.
No significant fuel-quantity drift compared to delivery measurement.

5. Destiny of the parts
The pump is stored at RB until 09/2008 and then scrapped.

6. ndix
None
Tested: Phone F‘-JC"H-MSDGI'lS-i"-"E'- cont Date: 6/27/2008 Signature:
2ent remaon
Department: Phone Date: 6/30/2008 Signature:

Page 212
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EA11003EN-00896[0]

& ] . Reportno. | NN |
BOSCH -» CR pump CP4 - Diagnosis report —— 710/2008
Department: Person responsible: Telephone: U internal
se
external X
Non-responsive content removed
Pump type: Customer: Project: Project / design pattern type
CP4.1S_348_2x5,25_REC_3,3_1,95_MT4,2 VW R4 2.0 EUS D / Series
Part number (TTNo.): Date of manufacture: Serial number: Manufacturing plant - line
445010507 190707 0497 0110 FeP (Feuerbach plant)
SAP-No.: Samos no.: Customer order no.: Engine/Vehicle number
30-101008-01 594605,001 03L 130 755 CAHO0000170
Customer part number Endurance run type Endurance run conditions: DSBFD no.:
03L 130 755 [customer]: Ehra variable track for 20843
Vehicle endurance run passenger cars
Mileage Parts receipt at dept. DS- Process no. Confidentiality note
74380 km PC/EDI: 2008-CP4_0292 Confidential
4/3/2008
VA/ETC no.: Durability test type [RB]: Fuel:
DS-180772 EN590
1. Subject
CP4 customer return
Diagnosis of endurance run end without complaint
2. Conclusion
Function
= Delivery rates after endurance run without significant fuel-quantity drift in comparison with the new state.
= Cold seal-tightness confirmed up to -30°C after endurance run
Components
= At the metering unit and metering unit hole, marks of an oblique assembly can be recognized.
The risk of O-ring damage is confirmed by complaints in the 0-km range and is being pursued using 8D.
= The cavitation erosion in the tappet hole outside the tappet guide is an indication of excessively low
pump interior pressure.
= Wear of the remaining components is low and without significant striking features.
Result
= The pump has passed the endurance run.
OK .
3. Resulis of diagnosis (visual findings) Legend rating stages { Uneritical X
Critical X
3.1 Drive o |
No siriking feature
3.2 Drivetrain X |
No striking feature
3.3 High pressure B |
No striking feature =
3.4 Bearing x| |
No striking feature
3.5 Shaft seal __g]
No striking feature
3.6 Holes [ x]
Metering unit hole with scrape marks through metering unit assembly (see Figure 1)

page 1/3



EA11003EN-00896[1]

ENTIRE PAGE CONFIDENTIAL

Cavitation erosion in the tappet hole outside the running range of the tappet (see Figure 3)

& . . Report no.
BOSCH crd) CR pump CP4 - Diagnosis report Date 7/9/2008
Department: Person responsible: Telephone: Use internal
No external

3.7 Attached components (Metering Unit, Overflow Valve, Counting Point) | x|

Metering unit magnetic core with external scrape marks through assembly (see Figure 2)
3.8 O-rings

No striking feature
3.9 Other | x|

3.10 Images of visual findings

Fig. 2 Metering unit, external magnetic core (scrape

marks)

Fig. 3 Housing, tappet hole (cavitation)

4. Hydraulic function

Delivery rate [I/h] of Delivery rate [I/h]
new part after testing
n[rpm] p_rail [bar] |_MU [A] 7/19/2007 4/14/2008
Starting point 200 200 0.4 67 64.7
1000 rpm, p_rated 1000 1800 0.4 17.4 17.4
n_max_p, 500bar 3375 500 0.4 3.9 4.2

TCD (technical customer documentation) testing point LG (1,000 rpm, p_rated 2 15.5 or 15.2 I/h after running time) is met.
No significant fuel-quantity drift compared to delivery measurement.

Page 2/3
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EA11003EN-00896[2]

& i . Report no.
BOSCH ~o CR pump CP4 - Diagnosis report Dae | 7/9/2008
Department: Person responsible: Telephone: U internal
se
external X
5. Destiny of the parts
The pump is stored at RB until 09/2008 and then scrapped.
6. Attachments
None
Tested: NIl | Telephone: | NIIEEN o SIE Date: 7/14/2008 Signature: | ikl I
2 coptentiem ontent remov emoved
Department: | i Telephone: Date: 7/14/2008 Signature: I
Department: Telephone: Date: 7/15/2008 Signature: I

page 3/3
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CR pump CP4 - Diagnosis report
Date 8/21/2008
Department: Person responsible: Telephone: internal
Use external X

Non-responsive content removed

LA N on-responsive content removed
For
inform
ation:
Pump type: Customer: Project: Project / design pattern type
CP4.1S_348_2x5,25_REC_3,3_
1,95 MT4,2 VW R4 2.0 EUS D/ Series

Part number (TTNo.):

Date of manufacture:

Serial number:

Manufacturing plant - line

445010507 040607 0279 OHIGFeP (Feterbach piant) -
SAP-No.: Samos no.: Customer order no.: Engine/Vehicle number
30-101005-07 597416 CAH0000148
Customer part number Endurance run type Endurance run conditions: DSBFD no.:
[customer]: Ehra variable track for 19435

Vehicle endurance run passenger cars
Mileage Parts receipt at dept. Process no. Confidentiality note
47023 km DS-PC/EDI: 2008-CP4_0387 Confidential
4/28/2008
VA /ETC no.:
DS-183934
1.Subjec

CP4 customer return

Diagnosis of endurance run end without complaint

2. Conclusion

Function

- Delivery rates after endurance run without significant fuel-quantity drift in comparison with the new state.

Components

- Wear of the components is low and without significant striking features.

Result

- The pump has passed the endurance run.

3. Results of diagnosis (visual

findings)

3.1 Drive
No striking feature

Legend rating stages

OK
Uncritical

Critical

3.2 Drivetrain
No striking feature

3.3 High pressure
No striking feature

3.4 Bearing
No striking feature

1

page 1/2
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CR pump CP4 - Diagnosis report
Date 8/21/2008
Department: Person responsible: Telephone: internal
Use

Non-responsive content removed
3.5 Shaft seal

No striking feature

external X

3.6 Holes

No striking feature

3.7 Attached components (metering unit, overflow valve, counting point)

No striking feature

3.8 Other

No striking feature

3.9 Images of visual findings

No striking feature

4. Hydraulic function

Delivery rate Delivery rate [I/h]
[I/h] of new after testing
part
n[rpm] p_rail [bar] I_MU [A] 6/4/2007 6/2/2008
Starting point 200 200 0.4 3.9 42 X |
1000 rpm, p_rated 1000 1800 0.4 17.9 17.3 x
n_max_p, 500bar 3375 500 0.4 66.6 66.2 o]

TCD (technical customer documentation) testing point LG (1,000 rpm, p_rated = 15.5 or 15.2 I/h after running

time) is met.

No significant fuel-quantity drift compared to delivery measurement.

5. Destiny of the parts
The pump is stored at RB until 12/2008 and then scrapped.

6. Attachments

None
Tested: I‘Jon-rtesp;onsiv Phone: Non-responsive co Date: 8/21/2008 Signature: Non-responsiv
e content rem
st ntent removed
Department: Phone: Date: 8/21/2008 Signature:

page 2/2
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CR pump CP4 - Diagnosis report
Date 8/21/2008
Department: Person responsible: Telephone: internal
Use external X

Non-responsive content removed

ICEINoNn-responsive content removed
For
inform
ation:

Pump type: Customer: Project: Project / design pattern type
CP4.1S_348_2x5,25_REC_3,3_

1,95 MT4,2 VW R4 2.0 EU5S D / Series

Part number (TTNo.): Date of manufacture: Serial number: Manufacturing plant - line
445010507 251007 0012 5150 JhP (Jihlava plant) - 03
SAP-No.: Samos no.: Customer order no.: Engine/Vehicle number
30-101005-07 597419 CBE0000383
Customer part number Endurance run type Endurance run conditions: DSBFD no.:
[customer]: not known 21136
Vehicle endurance run
Mileage Parts receipt at dept. Process no. Confidentiality note
920 h DS-PC/EDI: 2008-CP4_0389 Confidential
4/28/2008
VA /ETC no.:

DS-183936

1. Subject

CP4 customer return

Diagnosis of endurance run end without complaint

2. Conclusion

Function

- Delivery rates after endurance run without significant fuel-quantity drift in comparison with the new state.

Components

- Wear of the components is low and without significant striking features.

Result

- The pump has passed the endurance run.

3. Results of diagnosis (visual

findings)

3.1 Drive
No striking feature

Legend rating stages

OK
uncritical X

Critical

3.2 Drivetrain
No striking feature

3.3 High pressure
No striking feature

3.4 Bearing
No striking feature

3.5 Shaft seal
No striking feature

x|

page 1/2
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ENTIRE PAGE CONFIDENTIAL

_ _ reportro. | [
CR pump CP4 - Diagnosis report
Date 8/21/2008
Department: Person responsible: Telephone: internal
Use
Non-responsive content removed external »
3.6 Holes X

No striking feature

3.7 Attached components (metering unit, overflow valve, counting point)

No striking feature

3.8 O-rings
No striking feature

3.9 Other

No striking feature

4. Hydraulic function

Delivery rate Delivery rate [I/h]
[I/h] of new after testing
part
n[rpm] p_rail [bar] I_MU [A] 10/25/2007 6/3/2008
Starting point 200 200 0.4 3.6 4.3 X
1000 rpm, p_rated 1000 1800 0.4 17.8 17.5 X
n_max_p, 500bar 3375 500 0.4 66.3 65.8 [ X

TCD (technical customer documentation) testing point LG (1,000 rpm, p_rated = 15.5 or 15.2 I/h after running

time) is met.

No significant fuel-quantity drift compared to delivery measurement.

5. Destiny of the parts
The pump is stored at RB until 12/2008 and then scrapped.

6. Attachments

None
Tested: \'C{H-rteSF;OﬂS'N Phone: Non-responsive ¢ Date: 8/21/2008 Signature: Non-responsi
content rem ontent removed ve content r
Department: Phone: Date: 8/21/2008 Signature:

page 2/2
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i . Reportno. | [N RN
CR pump CP4 - Diagnosis report
Date 8/21/2008
Department: Person responsible: Telephone: internal
Use

Non-responsive content removed

external X

L N on-responsive content removed
For
inform
ation:
Pump type: Customer: Project: Project / design pattern type
CP4.1S_348_2x5,25_REC_3,3_
1,95 _MT4,2 VW R4 2.0 EUS D / Series

Part number (TTNo.):

Date of manufacture:

Serial number:

Manufacturing plant - line
0110 FeP (Feuerbach plant) —

445010507 261007 0784 01
SAP-No.: Samos no.: Customer order no.: Engine/Vehicle number
30-101005-07 597421 CBE0000388
Customer part number Endurance run type Endurance run conditions: DSBFD no.:
[customer]: OVL + PZD + OVL 21137
Vehicle endurance run
Mileage Parts receipt at dept. Process no. Confidentiality note
913 h DS-PC/EDI: 2008-CP4_0390 Confidential
4/28/2008
VA/ETC no.:
DS-183937
1. Subject

CP4 customer return

Diagnosis of endurance run end without complaint

2. Conclusion

Function

- Delivery rates after endurance run without significant fuel-quantity drift in comparison with the new state.

Components

- Wear of the components is low and without significant striking features.

Result

- The pump has passed the endurance run.

3. Results of diagnosis (visual

findings)

3.1 Drive
No striking feature

Legend rating stages

OK X
uncritical X

Critical

3.2 Drivetrain
No striking feature

3.3 High pressure
No striking feature

3.4 Bearing
No striking feature

page 1/2




ENTIRE PAGE CONFIDENTIAL

EAT

CR pump CP4 - Diagnosis report

Date 8/21/2008

Department: Person responsible: Telephone: internal

Use
external X

Non-responsive content removed

3.5 Shaft seal Edl

No striking feature

3.6 Holes [ x |

No striking feature

3.7 Attached components (metering unit, overflow valve, counting point) |x |
No striking feature

3.8 O-rings [ % |

No striking feature

3.9 Other e | |

No striking feature

4. Hydraulic function

Delivery rate Delivery rate [I/h]
[I/n] of new after testing
part
n[rpm] p_rail [bar] I_MU [A] 11/26/2007 6/3/2008
Starting point 200 200 0.4 37 4.2 X
1000 rpm, p_rated 1000 1800 0.4 17.6 17.5 Ed
n_max_p, 500bar 3375 500 0.4 67.1 66.1 X
TCD (technical customer documentation) testing point LG (1,000 rpm, p_rated = 15.5 or 15.2 I/h after running
time) is met.
No significant fuel-quantity drift compared to delivery measurement.
5. Destiny of the parts
The pump is stored at RB until 12/2008 and then scrapped.
6. Attachments
None
Tested: E%‘;;Sgﬁ_’;ﬁi" Phone: | [NeEEGToIIS\-Relol | Date: 8/21/2008 Signature: | (EIRCoety
oved ntent removed gvce%“tem rem
Department: Phone: Date: 8/21/2008 Signature:

page 2/2
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CR pump CP4 - Diagnosis report
Date 7/9/2008
Department: Person responsible: Telephone: internal
Use
external X
LIHINon-responsive content removed
For
inform
ation:
Pump type: Customer: Project: Project / design pattern type
CP4.1S_348_2x5,25 REC_3.3_
1,95 MT4,2 VW R4 2.0 EUS D / Series
Part number (TTNo.): Date of manufacture: Serial number: Manufacturing plant - line
445010507 011107 0013 5150 JhP (Jihlava plant) - 03
SAP-No.: Samos no.: Customer order no.: Engine/Vehicle number
30-000335-03 704745 CBA 655 000653
Customer part number Endurance run type Endurance run conditions: DSBFD no.:
[customer]: not known 21830
Vehicle endurance run
Mileage Parts receipt at dept. Process no. Confidentiality note
50000 km DS-PC/EDI: 2008-CP4_0443 Confidential
5/27/2008
VA /ETC no.: Durability test type Fuel:
DS-191579 [RB]:
1. Subject

CP4 customer return

Verification of modification package B (omission of the anti-friction paint on the spring plate)

2. Conclusion

Function

- Delivery rates after endurance run without significant fuel-quantity drift in comparison with the new state.

Components

- Wear of the spring plate without anti-friction paint is low, as is the wear of the directly adjacent components. An

influence of the omission of the anti-friction paint is not visible.

- The small traces of corrosion on the wear surfaces (low wear) of e.g. intake valve and spring plate are abnormal, but not

critical.

- The discoloration in the radial flange bearings are due to smoothness and incidental fuel deposits. The individual

grooves are not critical in their form.
Wear of the remaining components is low and without significant striking features.

Result

- The pump has passed the endurance run.

3. Results of diagnosis (visual

findings)
3.1 Drive
No striking feature

Legend rating stages

3.2 Drivetrain

Wear of spring plate without anti-friction paint is low (see Figure 1 and Figure 2), but traces of

corrosion

OK B
uncritical X
Critical -
X |
x|

3.3 High pressure

Signs of corrosion in the wear area of intake valve (see Figure 3) sealing point to the stationery

seal ring

Signs of corrosion in the wear area of stationery seal ring (see Figure 4) to the intake valve plate

3.4 Bearing X
Radial flange bearing with grooved structure and discoloration in the center of the bearing (see
Figure 5)

3.5 Shaft seal |:x' ||
No striking feature

3.6 Holes |x |

No striking feature
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EA11003EN-00900[1]

R .
® BOSCH o' CR pump CP4 - Diagnosis report il

Date 7/9/2008
Department: Person responsible: Telephone: internal | |
: Use external | x |
Non-responsive content removed

3.7 Attached components (metering unit, overflow valve, counting point)
No striking feature

B [ ]
3.8 O-rings - | |
B [

No striking feature

3.9 Other

No striking feature

3.10 Images of visual findings

Fig. 2 Spring plate, spring-side (traces of
corrnsion)

e Lage sy = ! 4
4 wEnl
¥ o/ ;
17% 4
L LT
s

Fig. 3 Intake valve, sealing area (wear) ~ Fig. 4 Stationery seal ring, SV direction (traces of corrosign)

Fig. 4 Flange bearing, radial (grooves, discoloration)
page 2/3
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ENTIRE PAGE CONFIDENTIAL

&

BOSCH . . . Report no. -
*@ | CR pump CP4 - Diagnosis report
Date 7/9/2008
Department: Person responsible: Telephone: internal | |
Use external | x|
4. Hydraulic function
Delivery rate Delivery rate [I/h]
[I/h] of new after testing
part
n[rpm] p_rail [bar] |_MU [A] 11/1/2007 5/27/2008
Starting point 200 200 0.4 67.5 66 X
1000 rpm, p_rated 1000 1800 0.4 17.8 17.6 X |
n_max_p, 500bar 3375 500 0.4 3.7 4.1 B

time) is met.

No significant fuel-quantity drift compared to delivery measurement.

TCD (technical customer documentation) testing point LG (1,000 rpm, p_rated = 15.5 or 15.2 I/h after running

6. Attachments

5. Destiny of the parts
The pump is stored at RB until 09/2008 and then scrapped.

None
Tested: Phone: Non-responsiv Date: 7/10/2008 Signature:
e content rem
V
Department: Phone: oved Date: 7/14/2008 Signature:
Department: Phone: Date: 7/15/2008 Signature:
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Report no. | G
BOSC cpo@ CR pump CP4 - Diagnosis report epDc;teno 2/20/2009
o o I: ale

Uepal ent:
Non-res

e: internal
Use

ponsive content removed

external X

To: H
o Non-responsive content removed
ylin
der
head
Pump type: Customer: Project: Project / design pattern type
CP4.1S 348 2x5,256 REC 3,3 1,95 MT4.2 VW R4 2.0 EUS D/ Series
Part number (TTNo.): Date of manufacture: Serial number: Manufacturing plant - line
0445010507 110308 0491 0110 FeP (Feuerbach plant) - 01
SAP-No.: Samos no.: Customer order no.: Engine/Vehicle number
30-101005-01 718616 731223 not known
Customer part number Endurance run type [customer]: Endurance run conditions: DSBFD no.:
731223 Engine trial Measurement program (see below) 23076
VA /ETC no.: Actual mileage Fuel: Confidentiality note
DS-203337 8h Reference diesel CEC RF-06-03 Confidential
Complaint: Pump does not build up high pressure any longer
1. Subjdect

CP4 customer returns with complaint
Pump has been disassembled by the customer and the bearings in the flange and housing were pressed out.
The HP piston seized in the top dead center (TDC) position was dismantled by the customer.

Testing conditions: Measuring program A, B, E, 0.4 x F
Reference diesel CEC RF-06-03

Description of the measuring program

A: 1 h start-up program

B: Program for reproducibility (5 x 12 points)

C: Long program high pressure fuel pump (HPFP) compression (1 x 1240 points) at Tclosed = 20 °C

D: Long program high pressure fuel pump (HPFP) compression (1 x 1240 points) at Tclosed = 70 °C

E: Shortened program High pressure fuel pump (HPFP) compression (1 x 261 points) at Tclosed = 20°C
F: Shortened program High pressure fuel pump (HPFP) compression (1 x 261 points) at Tclosed = 70 °C

2. Conclusion

Function
- No functional test possible due to complaint reason and irreversible bearing disassembly.

Components

= The high-pressure piston has seized in the piston bore on the low-pressure side between the first and second lubrication groove.
Traces of abrasion from the adhesion region towards the drivetrain are probably caused by the knocking out of the HP piston during
disassembly by the customer.
This is also suggested by the fact that there are no traces of abrasion visible along the high-pressure side from the main wear area and
the HP piston has only traces of abrasion towards the high-pressure range.
Traces of abrasion in the piston bore opposite the main wear area do not extend to the respective ends of the piston bore.

= The rupture of the spring plate on the inner ring is probably a result of the HP piston seizure.
This damage is not forced (see also report CP4_0835 2008).
In the documentation accompanying this
complaint, there is no indication of a broken spring plate, so that damage is also possible during transport in a disassembled state.

Result

= Cause for the seizure of the high-pressure piston in the low pressure area could not be found.
The different particle traces cannot be evaluated sufficiently securely with regard to cause and effect due to the forcible disassembly.
The operating conditions and the reference fuel do not come under consideration as the cause in terms of specification.

=  Similar cases of damage with this series pump are known as 0-km complaint with about 3 months older date of manufacture and are
documented on the 8D no. 230002262459 (previously 2 failures).
Even in these cases, no cause could be determined. Regarding the possible causes and conducted analyses and improvement
measures, please refer to these ongoing 8D.

= - The pump has failed the endurance run.
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EA11003EN-00901[1]

Legend rating stages {

& . . Report no.
® BOSCH .o CR pump CP4 - Diagnosis report bate | 272072009
Department: Person responsible: Telephone internal
Non-responsive content removed Use
external X
3. Results of diagnosis (visual findings) oK [x]

Uncritical X

critical .

3.1 Drive
No striking feature

H

3.2 Drivetrain

Broken spring plate on the inner ring (entrainment HP piston) at two bars (see Figure 1 and Figure 2)

3.3 High pressure

Figure 7)

Cylinder head / piston bore with traces of adhesion and abrasion in the LP range (see Figure 3 and Figure 4)
Cylinder head / piston bore opposite side without increased traces of wear (see Figure 5)

HP piston with adhesive wear between the 1st and 2nd lubrication groove on the LP side (see Figure 6)
SEM (scanning electron microscopy) image of HP piston in the material contrast mode does not show any foreign materials (see

3.4 Bearing
No striking features, the bearings were delivered in the pressed-out state

3.5 Shaft seal
No striking feature

3.6 Holes
No striking feature

3.7 Attached components (Metering Unit, Overflow Valve, Counting Point)
No striking feature

3.8 O-rings
No striking feature

3.9 Other
No striking feature

3.10 Images of visual findings

Fig. 3 Cylinder head, piston hole (wear)

Fig. 4 Detail of Figure 3 (wear)
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§ . ] Report no.
BOSCH o CR pump CP4 - Diagnosis report Date | 2/20/2009
Department: s p: : internal
Non-responsive content removed Use
external X

Fig. 5 Cylinder head, piston hole opposite side

Fig. 6 HP piston, LP-side (wear)

EEM Hv. 20 00 b WD 100 THOO mim | R

Drwlagmbafyy TUAZ00 Dt RS0 Detertet

> BLM Y 000 kY

Wi, 200 6D Pvn

s . ce_wae 21 - et b i - (L RS A e l‘
Fig. 7 HP piston, SEM (scanning electron Fig. 8 HP piston, SEM (scanning electron
microsconv material contrast microscoov) imaae (wear)
Hydraulic function
Delivery rate [I/h] Delivery rate [I/h]
of new part after testing
n[rpm] p_rail [bar] I_MU [A]
No functional test possible due to complaint reason and irreversible bearing disassembly.
6. Destiny of the parts
The pump is stored at RB until 06/2009 and then scrapped.
7. Appendix
8D no. 230002262459 in the version dated October 10 2008
Tested: Non-respons Telephone: = . Date: 2/27/2009 Signature: Non-respons
i GOrtent Non-responsiv \ tp :
e content rem Ive conien
Department: Telephone: oved Date: 2/27/2009 Signature: removed
Department: Telephone: Date: 3/3/2009 Signature:
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ENTIRE PAGE CONFIDENTIAL

BOSCH 8D report 2
Ij:e;?]r:n BSA000001280-001 ‘ Rbissnas 19-Sep-08 g
QCno.: 230002245964 Interim report: g
Q8 No..: 230002262459 Final report: 10-Oct-08 <

Header data

Complaint date: 19-Sep-08 Product: RADIAL-PISTON PUMP

8D title:
Defectiveness:

Claim Customer

Delivery customer:

Complaint type:
Failure location:
Goods used
Goods used
After analysis
Issued by

C.C..

Q8: piston pump seized
Bosch responsibility

VOLKSWAGEN AG
VW

0-km, obstructed

From finished vehicle or
fleet action
Dispatch: for analysis to RB

For scrapping at RB

Bosch material no.

Bosch manufacturing
plant:

Application:

Customer service material
no.

Serial number:

1D no.

Problem number

Non-responsive content rem  EEGTENCTeRs)'S
oved

0445010507
Jihlava plant - DS (5150)

03L130755

BPT 0958
IKB 732262

4814268

Non-responsive content removed

Customer's clerk:

Business address:

D1 problem-solving

team

Team leader:

E-mail:

Business address:

Team members:

Sponsor: (NN

Non-responsive content removed

Telepho
ne:
Fax:

Telepho
ne:

Fax:

Non-responsive content removed

D2 | Description of problem Date of manufacture: | 12-Jun-08
Customer complaint: No rail pressure; (malfunction)

Bosch description: (For checking at U-point)

Self-diagnosis of

customer:

Bosch seli-diagnosis:

Vehicle type: Mounting location in the vehicle:

Engine designation: Vehicle identification no:

Number of faulty items: 1 Returned qgty. to the customer:

Mileage: Customer code:

Date of purchase: Failure date: 19-Sep-08

Code no. of co-inspector

Subsupplier

Geographic location of the

Germany, Lower Saxony, VW vehicle plant Emden

complaint:
P Cylinder
Fault location in the product /| pgaq (L) U plant: Plant Jihlava - DS
) piston
Fault type: seized Final analysis: 10-Oct-08

D3 immediate measure (s)
JhP (Jihlava plant)/QMM2.13
Due to the fact that the error message of the customer was a functional failure, we have tested the results of the assembly
functional test. Result was OK, pump was only once with an OK without interruption result

QC-NR: 230002245964

7..1..008

1(4)
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EA11003EN-00901[7]

Jihlava plant/MFH4 pump CP4 - pistons seized

crédy

First influence - human

1.1 Visual inspection: Regular monitoring of cleanliness in piston manufacturing
D: 10.10.2008 Completed

Status: Cleanliness analysis 1x per week - result OK

1.2. Visual inspection: Increasing frequency of cleanliness check of pistons from once
in two weeks to
daily
D: 10.10.2008 Completed
Result: Measurements in progress - all measurements OK

1.3. Piston fitted incorrectly: Sensor for piston insertion

D:10.10.2008 in

progress
Status: Sensor ordered, delivery date 12/2008

Diesel systems N
Non-responsive content removed [ 10.17.2008 | @ Robert Bosch GmbH 2008. All rights reserved, also ( 'i —1.h )
regarding any disposal, exploitation, reproduction, editing. distribution, and for the case af industrial h

property rights.
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EA11003EN-00901[8]

Jihlava plant/MFH4 pump CP4 - pistons seized

N4 4

First influence - human

1.4. Temperature control too short: Procedural instruction + training for optimal
temperature control

D: 10.24.2008 finished
Integrated temperature sensor on pairing the cylinder head system. Pairing process
with the parts that are not temperature-controlled is not possible. It is only an
infrastructure facility. Procedural instruction and training for optimal temperature
control implemented.

1.5. Insertion of piston is not correct: Pattern with piston clamping / piston friction
Preparation s

End 12/2008 in progress

Status: No grinding or clamping pistons available, task in progress

1.6. Incorrect piston class: Test delivery rate - 5 pumps with each piston class

D: 10.10.2008 completed
A cylinder head of class 3 / pistons with classes 1,2,3,4, no seizure detected after
functional testing, piston class 5 - fine smoothening visible

2 Diesel systems

N
plaa-epotishin o : 10.17.2008 | @ Robert Basch GmbH 2008. Al rights reserved, (( —\)
including all use, exploitation, reproduction, processing, distribution and in the case of industrial \ i

propery rights.
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Jihlava plant/MFH4 pump CP4 - pistons seized

crédy

Second influence - method

2.1. Cleanliness: Frequency increase cleanliness check of cylinder head - check
capacity and possibilities: 10.06.2008 completed

Analysis of the cleanliness of cylinder head 3x per week (Mon, Wed, Fri)

2.2. Washing, storage. manipulation: Comparison Jihlava plant- Feuerbach plant
D: 10.10.2008 completed

Washing Feuerbach plant: High pressure  Jihlava plant: water
washing system washing system
Storage Feuerbach plant: Supermarket /  Jihlava plant: washing
washing frame frame in small load
carrier, VCI/ (*)
Manipulation Feuerbach plant: Milkrun JhP: Milkrun

(*) Reason: Piston manufacturing in another hall

3 D:esel systems g
TS O [10.17.2008 | ® Robert Bosch GmbH 2008. Al rights reserved, (q— )
ine u{nng all use, explotation, reproduction, processing, distribution and in the case of industrial property JlL

rights.
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Jihlava plant/MFH4 pump CP4 - pistons seized

W4 4

Second influence - method

2.3. Washing, storage, manipulation: Limit class pistons - exotic types
D: 10.10.2008 completed

Washing Feuerbach plant: High pressure Jihlava plant: water
washing system washing system
Storage Feuerbach plant: Supermarket / Jihlava plant: washing
washing frame frame in small load carrier,
VCI/ (%)
Manipulation Feuerbach plant: Milkrun JhP: Milkrun

(*) Reason: Piston manufacturing in another hall

2.4. Pairs of pistons: Comparison Jihlava plant- Feuerbach plant
D:10.10.2008

completed

No deviations observed between Feuerbach plant and Jihlava plant. Processes are
identical

D:esel systems R
N 2 content removed | 10.17.2008 | © Robert Bosch GmbH 2008. All rights reserved, ((I —1%)
i [ ’11I use, explo itation, reproduction, processing, distribution and in the case of industrial property W
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Jihlava plant/MFH4 pump CP4 - pistons

seized

Second influence - method

2.5. Rinsing: Check method and medium cleanliness
D: 10.10.2008 completed

Check is done 1x per week according to the specification, result OK

2.6. Incorrect piston class: Readings 4 weeks before the complaints
Check D: 10.10.2008
completed

Number of pairs about 40,000 pcs., thereof 17 times not OK.

5 Diesel systems
Mon-responsive content removed

© conle | 10.17.2008 | © Robert Bosch GmbH 2008. All rights reserved, (( —\)
including all use. exploitation, reproduction, processing, distribution and in the case of industrial property k V.

rights.




ENTIRE PAGE CONFIDENTIAL
EA11003EN-00901[12]

Jihlava plant/MFH4 pump CP4 - pistons seized

Third influence - plant

3.1. Grinding, measurement, washing: Check for 300 pistons for grinding residues in
piston slot D: 10.10.2008 completed

Result: 300 pieces of piston pump checked. No particles or grinding residues found
in the piston slot

3.2. Grinding, measurement, washing: Piston hardness - check
D: 10.10.2008
completed

Check 6 pcs. - result OK

3.3. Grinding. measurement, washing: 100% visual inspection of the pump piston after
washing, during piston manufacturing + DNA random inspection
D: 10.10.2008

completed

100% check during piston manufacturing and random inspection (10 pcs. for each
small load carrier) performed on DNA

10.17.2008 | @ Robert Bosch GmbH 2008. Al rights reserved IL — N\
eproduction, processing, distribution and in the case of industrial property N\ 4
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Jihlava plant/MFH4 pump CP4 - pistons seized

W4 4

Fourth influence environment

4.1. Temperature control: Check space for optimal inspection of piston cleanliness

(Air - blower, etc.) D: 10.10.2008 Completed
Place for the inspection spot during piston manufacturing has been changed and
adapted.
4.2. Shifting - transport: Check in Feuerbach plant and Jihlava plant
D:10.10.2008
Completed

Transport of the piston in small load carrier, milk run. Feuerbach plant and Jihlava
plant identical

4.3. Wash medium: Regularity and results check

D: 10.10.2008
completed

Check 5 times a week, result OK

ST
frorkespensive coment removac | 10.17.2008 | @ Robert Bosch GmbH 2008. All rights reserved ( { —\ )
including all use, exploitation, reproduction, pracessing, distribution and in the case of industrial property \ LA

rights.
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Jihlava plant/MFH4 pump CP4 - pistons seized

crd

5. Influence - material

5.1. Geometry, roughness, hardness, temperature: Activities are defined
D: 10.24.2008 finished

Roundness, straightness, roughness has been dimensioned for 25 pcs. of pistons.
Result OK

8 D:esel systems 2N
Mo | 10.17.2008 | @ Robert Bosch GmbH 2008. All rights reserved, (“ —1\ 0
ine unmq all use, exploiiation, reproduction, processing, distribution and in the case of industrial proparty v

rights.
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- Di : Report no.
CR pump CP4 - Diagnosis report = 3/31/2009

internal

Use
external X

Department: Person responsible: Telephone: Confidentiality note
Confidential

To:

Non-responsive content removed

Cylinder head
Pump type: Customer: Project: Project / design pattern type
CP4.15_348_2x5,25 REC_3,3 185 MT4,2 vw R4 2.0 EU5S D/ Series
Part number (TTNo.): Date of manufacture: Serial number: Manufacturing plant - line
0445010507 140508 0400 0110 FeP(Feuerbach plant) — 04
SAP-No.: Samos no.: Customer order no.: Engine / vehicle number
30-101005-01 726712 731223 CBB000706 / 3C59E102-PQ46
Customer part number Durability test type Durability test conditions: DSBFD no.:
731223 [customer]: EWP(Ehra variable track for 23775
Vehicle durability test passenger cars)
VA [ ETC no.: Actual mileage Fuel: Nominal pressure [bar]:
DS-209813 79622 km EN590 1800
1 Subject

CP4 customer return
Diagnosis after durability test end Local wear of the inlet coating on the running surface in the roller support, verification of
modification package 4 (second source supplier)

Testing conditions: EWP(Ehra variable track for passenger cars)

2. Conclusion

Function
- Delivery rates after durability test without significant fuel-quantity drift in comparison with the new state.

Components
- The wear of the components is low in general. Only on the running surface of the roller support is low wear to be seen at the run-in
layer of the C coating (wear depth 0.29 to 0.43 ym, see Fig. 3.1 and Appendix 1).

Content of modification package 4-second source supplier
- Precast camshaft

- Precast tappet body

- Roller support soft part

- High-pressure piston pump precursor

- Precast non-return valve hemispherical head
- Precast non-return valve spring seat

- Precast intake valve plate

- Precast overflow valve carrier

- Blank flange

- Bearing bushing flange and housing

Result

- The components of the modification package 4 (second source supplier) have the wear rating green. A correlation between the
wear of the roller support C coating and the roller support soft part of the second source supplier is unlikely.

- The pump has passed the durability test.

3. Results of diagnosis (visual findings) Legend rating stages oK |'x
- X
3.1 Drive uncritical
Critical -

No striking feature

3.2 Drivetrain | X |

Local wear of the inlet coating on the running surface in the roller support (0.3 to 0.4 um wear depth)

Page 1/2
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' CR pump CP4 - Diagnosis report Report no. ]
@ BOS el pump 9 P Date 3/31/2009
internal
Use external X

Department:

Person responsible:

Telephone:

Confidentiality note
Confidential

3.3 High pressure

No striking feature

3.4 Bearing

No striking feature

3.5 Shaft seal

No striking feature

3.6 Holes

No striking feature

3.7 Attached components (Metering Unit, Overflow Valve, Counting Point)

No striking feature

3.8 O-rings

No striking feature

Appendix 1,
measurement 1

3.9 Other
No striking feature

3.10 Images

Appendix 1,
measurement 2

IAAAAEE

4. Hydraulic function

Delivery rate Delivery rate [I/h]
[I/h] of new part after testing
n[rom] | p_rail[bar] | |_ZME [A] 05.14.2008 02.02.2009
Starting point 200 200 0.4 4.1 4.1
1.000 rpm, p_rated 1000 1800 0.4 16.8 16.9
n_max_p, 500bar 3375 500 0.4 65 65.6

TCD (technical customer documentation) testing point LG (1,000 rpm, p_rated = 15.5 or 15.2 I/h after running time) is met.

6. Destiny of parts

The pump is stored at RB until 12/2010 and then scrapped.

7. Attachments

Appendix 1: WLI (white-light interferometry) measurement of the roller support running surface

tested:

Department:

ponsive
nt remov

Telephone

Telephone

Non-responsive ¢
ontent removed

Date:

04.09.2008

Signature:

Date:

04.21.2008

Signature:

Page 2/2
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=AT iagnosi E—
CR pump CP4 - Diagnosis report Report no.
Date 7/16/2009
Department: Person responsible: ki internal
Non-responsive content removed externall x

N on-responsive content removed

Far
inform
ation:

Pump type: Customer: Project: Project / design pattern type
CP4.15_398_2x6_REC_3.3_1,95_MT4.2 VW R4 2.0 EUS c/c
Part number (TTNo.): Date of manufacture: Serial number: Manufacturing plant - line
0445B21116_06 00890 4631 011M FeP (Feuerbach plant)-M
SAP-No.: Samos no.: Customer order no.: Engine/Vehicle number
30-101581-07 742724 03LLO00116
VA /ETC no.: Endurance run type Endurance run conditions: DSBFD no.:
DS-222364 [customer]: Profile PZD 25335
Engine endurance run
Mileage Actual mileage is [h] Fuel: Confidentiality note
697 h Confidential
1. Subject

CP4 customer returns without complaint
Engine number: 03LLO00116, 125 kW, EUS

Mileage: 697 h, Profile PZD

2. Conclusion

Function
- Delivery rates after endurance run or test without significant fuel-quantity drift in comparison with the new state.

Components

- Wear through lateral roller slip-off in the right tappet assembly is increased, but not critical.
- C coating slightly worn on the running surface for roller in the roller support. Not critical.

- Spring plate shows slight indentations at the tappet side, but not critical.

- Wear of the remaining components is low and without significant striking features.

Result
- The pump has passed the endurance run.
. . . W OK ';'x__'"
3. Results of diagnosis (visual findings) Legend rating stages J uncritical <

No striking feature

3.1 Drive Critical -
]

3.2 Drivetrain | X |

Tappet assembly: Slightly increased lateral roller start-up (see Appendix 1, Figure 1 and 2). Roller support
running surface for roller: C coating slightly worn - 0.5 um depth (see Appendix 1, Figure 3 and 4). Spring
plate - indentations in the base material (see Appendix 1, Figure 5).

3.3 High pressure 8]

No striking feature

3.4 Bearing %

No striking feature

3.5 Shaft seal

No striking feature

page 1/2
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0 CR pump CP4 - Diagnosis report Report no. _______ 1
Date 7/16/2009
Department: Person responsible: Telephone: internal | |

Non-responsive content removed

external | I

3.6 Holes

No striking feature

Bl T ]

3.7 Attached components (metering unit, overflow valve, counting point)
No striking features, see metering unit report

B [ ]

3.8 Other

No striking feature

Bl T ]

3.9 Other
No striking feature

B T ]

4. Hydraulic function

Delivery rate

Delivery rate [I/h]

[I/h] of new after testing
part
n[rpm] p_rail [bar] I MU [A] 10/22/2008 7/14/2009
LG 1000 1800 0.4 19.91 20.58

No significant volumetric efficiency change, the volumetric efficiency is within the tolerance specified in the TCD (technical customer
documentation) for new parts.

5. Destiny of the parts
The pump will be kept at Jihlava plant after consultation with-and scrapped after six months.

6. Attachments
Appendix 1 - Photos

Appendix 2 - metering unit report UB VW DS-222 364 DNA ZVM20015

Tested: Non-responsive ¢
ontent removed

Department:

Phone

Phone

Non-responsive ¢
ontent removed

Date:

Signature:

Date:

Signature:
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CR pump CP4 - Diagnosis report Report no. N
Date 7/14/2009
Department: Person responsible: Telephone: internal

Non-responsive content removed

Use

external' x

I\ on-responsive content removed

Far
inform
ation:

Pump type: Customer: Project: Project / design pattern type
CP4.1S_398_2x6_REC_3,3_1,95 MT4,2 VW R4 2.0 EUS c/c
Part number (TTNo.): Date of manufacture: Serial number: Manufacturing plant - line
0445B21116_06 00890 4616 011M FeP (Feuerbach plant)-M
SAP-No.: Samos no.: Customer order no.: Engine/Vehicle number
30-101581-07 742718 03LLO00125
VA /ETC no.: Endurance run type Endurance run conditions: DSBFD no.:
DS-222365 [customer]: Profile GDV-EWP (Ehra variable track 25339
Vehicle endurance run for passenger cars)
Mileage Actual mileage is [h] Fuel: Confidentiality note
103504 km Confidential

1. Subject

CP4 customer returns without complaint
Engine number: 03LL000125, 125 kW, EU5

Mileage: 103,504 km; Profile GDV EWP

2. Conclusion

Function

- Delivery rates after endurance run or test without significant fuel-quantity drift in comparison with the new state.

Components

- Wear through lateral roller slip-off in the tappet assembly is increased, but not critical.
- Wear of the remaining components is low and without significant striking features.
Result

- The pump has passed the endurance run.

- > . o OK
3. Resulis of diagnosis (visual findings) Legend rating stages incitioal
3.1 Drive Critical

No striking feature

3.2 Drivetrain

Tappet assembly: Slightly increased lateral roller slip-off (see 3.10 Figures 1 and 2)

3.3 High pressure

No striking feature

3.4 Bearing X
No striking feature

3.5 Shaft seal ki
No striking feature

3.6 Holes %

No striking feature

3.7 Attached components (metering unit, overflow valve, counting point)
No striking features, see metering unit report

3.8 O-rings

No striking feature
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Non-responsive content removed

) CR pump CP4 - Diagnosis report Report no. N
Date 7/14/2009
Department: Person responsible: Telephone internal | |

Use

external | Ik

3.9 Other
No striking feature

3.10 Images

Fig. 1: Roller - housing-side

Fig. 2: Tappet body - housing-side

4. Hydraulic function

Delivery rate Delivery rate [I/h]
[I/h] of new after testing
part
n[rpm] p_rail [bar] I_MU [A] 10/22/2008 7/13/2009
LG 1000 1800 0.4 19.99 19.81

B T

No significant volumetric efficiency change, the volumetric efficiency is within the tolerance specified in the TCD (technical customer
documentation) for new parts.

5. Destiny of the parts

The pump remains after consultation with —plant and will be scrapped after 6 months.

6. Attachments

Metering unit report UB VW DS-222365 DNA ZVM20016

Tested:

Department:

Non-responsive

content removed

Phone

Phone

Non-responsive co
ntent removed

Date:

8/27/2009

Signature:

Non-responsive
content remov

Date:

8/27/2009

Signature:

ed
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CR pump CP4 - Diagnosis report

Telephone:

Use

Report no.
Date 7/16/2009
internal |
external P

To:

For
infarm
ation:

Non-responsive content removed

CP4 customer returns without complaint
Engine no.: 03LL000264, 125 kW, EU5
Mileage: 545h, Profile endurance run 2+OVL

Pump type: Customer: Project: Project / design pattern type
CP4.1S_398_2x6_REC_3,3_1,95_MT4,2 VW R4 2.0 EUS D/D
Part number (TTNo.): Date of manufacture: Serial number: Manufacturing plant - line
0445B21116_07 141108 0477 5150 JhP (Jihlava plant) -
SAP-No.: Samos no.: Customer order no.: Engine/Vehicle number
30-101581-07 742720 03LL000264
VA /ETC no.: Endurance run type Endurance run conditions: DSBFD no.:
DS-222366 [customer]: Profile endurance run 2+OVL 25336
Engine endurance run
Mileage Actual mileage is [h] Fuel: Confidentiality note
545h Confidential
1. Subject

2. Conclusion

Function

Components

Result

- The pump has passed the endurance run.

- Wear through lateral roller slip-off in the tappet assembly is increased, but not critical.
- Wear of the remaining components is low and without significant striking features.

- Delivery rates after endurance run or test without significant fuel-quantity drift in comparison with the new state.

3.1 Drive

No striking feature

3. Results of diagnosis (visual findings)

Legend rating stages

OK |x
uncritical X

Critical -

%

3.2 Drivetrain

Tappet assembly: Slightly increased lateral roller slip-off (see 3.10 Figures 1 and 2)

3.3 High pressure

No striking feature

3.4 Bearing

No striking feature

3.5 Shaft seal

No striking feature

3.6 Holes
No striking feature

3.7 Attached components (metering unit, overflow valve, counting point)
No striking features, see metering unit report

3.8 O-rings

No striking feature

Seite/page 1/2
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crd CR pump CP4 - Diagnosis report Report no. I
Date 7/14/2009
Department: Person responsible: Telephone: Use internal
external X
3.9 Other
No striking feature
3.10 Images
Fig. 1: Roller - housing-side Fig. 2: Tappet body - housing-side
4. Hydraulic function
Delivery rate | Delivery rate [I/h]
[I/h] of new after testing
part
nrpm] | p_rail [bar] I_MU [A] 11/14/2008 7/14/2009
G 1000 1800 04 20.25 20.82 B T ]

No significant volumetric efficiency change, the volumetric efficiency is within the tolerance specified in the TCD (technical customer
documentation) for new parts.

5. Destiny of the parts

The pump remains after consultation with Mr. - '2nt and will be scrapped after 6 months.

6. Attachments

Metering unit report UB VW DS-222366 DNA ZVM20017.

Tested:

Department:

Non-responsive
content removed

Phone

Phone

Non-responsive ¢
ontent removed

Date:

Signature:

Date:

Signature:

Seite/page 2/2
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ENTIRE PAGE CONFIDENTIAL

CR pump CP4 - Diagnosis report Report no. ___ B
Date 3/15/2010
internal |
Use external x

ation:

N on-responsive content removed
For
infarm

Pump type: Customer: Project: Project / design pattern type
CP4.1S_448_2x6,75_REC_3.3_1,95 MT4,6 VW R4 2,0L EA189 2 EU5 B/C
Part number (TTNo.): Date of manufacture: Serial number: Manufacturing plant - line
0445821088 883 4536 011M FeP (Feuerbach plant}-M
SAP-No.: Samos no.: Customer order no.: Engine/Vehicle number
30-101581-07 750778 03LP000051
MAP-No. Endurance run type Endurance run conditions: DSBFD no.:
DS-227335 [customer]: Profile EWP (Ehra variable track for 26013
Vehicle endurance run passenger cars)
Desired mileage [km] Actual mileage is [h] Fusl: Confidentiality note
100000 km : :
Confidential

1.Subject

CP4 customer returns without complaint
Engine number: 03LP000051 SE250-0-0085, emission standard EU5

Running time: 100,000 km, Profile of Ehra variable track for passenger cars

2. Conclusion

Function

- Delivery rates after endurance run or test without significant fuel-quantity drift in comparison with the new state.

Components

- Wear of the components is low and without any striking features.

Result

- The pump has passed the endurance run.

; : < - OK

3. Results of diagnosis (visual findings) Legend rating stages J uncritical

3.1 Drive Critical

No striking feature

3.2 Drivetrain

No striking feature

3.3 High pressure

No striking feature

3.4 Bearing

No striking feature

3.5 Shaft seal i
No striking feature
3.6 Holes B

No striking feature

3.7 Attached components (metering unit, overflow valve, counting point)
No striking feature

3.8 O-rings

No striking feature
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CR pump CP4 - Diagnosis report Report no. LB
3/15/2010
Department: Person responsible: Telephone . internal | |
Non-responsive content removed se external | |x

3.9 Other
No striking feature

B [ |

4. Hydraulic function

Delivery rate | Delivery rate [I/h]
[I/h] of new after testing
part
n[rpm] p_rail [bar] | MU [A] 4/11/2008
LG 1000 1800 0.4 19.38

10/8/2009 E--

No significant volumetric efficiency change, the volumetric efficiency is within the tolerance specified in the TCD (technical customer

documentation) for new parts.

5. Destiny of the parts

The pump will be scrapped at the request of VW.

6. Attachments

None
Tested: Non-responsiv Phone Non-responsiv Date: 3/16/2010 Signature: Non-respon
e content rem e content rem sive conte
oved oved nt removed
Department: Phone Date: 3/22/2010 Signature:

page 2/2



EAT

ENTIRE PAGE CONFIDENTIAL

CR pump CP4 - Diagnosis report Report no.
Date 3/15/2010
Department: Person responsible: Telephone: " internal
— s external' x

To:

Far
inform
ation:

Non-responsive content removed

Pump type: Customer: Project: Project / design pattern type
CP4.1S_398_2x6_REC_3,3_1,95 MT4,2 A R4 2,0L EA189 2 EUS c/c
Part number (TTNo.): Date of manufacture: Serial number: Manufacturing plant - line
0445B21116_03 890 4560 011M FeP (Feuerbach plant)-M
SAP-No.: Samos no.: Customer order no.: Engine/Vehicle number
30-101581-07 750778 03LPD00051
WAP-No. Endurance run type Endurance run conditions: DSBFD no.:
DS-227336 [customer]: Profile EWP (Ehra variable track for 26012
Vehicle endurance run passenger cars)
Mileage Actual mileage is [h] Fuel: Confidentiality note
100000 km Confidential
1.Subject

CP4 customer returns without complaint
Engine-No.:03LL0O000069 103kW, VW 416-0-0075

EUS emission standard, running time: 100,000 km, Profile of Ehra variable track for passenger cars

2. Conclusion

Function

- Delivery rates after endurance run or test without significant fuel-quantity drift in comparison with the new state.

Components

- Wear of the components is low and without any striking features.

Result
- The pump has passed the endurance run.

3. Results of diagnosis (visual findings)

3.1 Drive

No striking feature

Legend rating stages X

oK [

uncritical
Critical

3.2 Drivetrain

No striking feature

3.3 High pressure
No striking feature

3.4 Bearing

No striking feature

3.5 Shaft seal

No striking feature

3.6 Holes

No striking feature

3.7 Attached components (metering unit, overflow valve, counting point)

No striking feature

3.8 O-rings

No striking feature
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CR pump CP4 - Diagnosis report Report no. I
Date 3/15/2010
Department: Person responsible: Telephone internal | |
Non-responsive content removed Use external | x |

3.9 Other
No striking feature

B | ]

4. Hydraulic function

Delivery rate | Delivery rate [I/h]
[I/h] of new after testing
part
n[rpm] p_rail [bar] | MU [A] 10/13/2008 10/8/2009
G 1000 1800 0.4 19.73 19.74

E

[ |

No significant volumetric efficiency change, the volumetric efficiency is within the tolerance specified in the TCD (technical customer

documentation) for new parts.

5. Destiny of the parts

The pump will be scrapped at the request of Audi.

6. Attachments

None
Tested: Non-responsiv Phone Non-responsive co Date: 3/16/2010 Signature: Non-respo
e content rem ntent removed sive conte
oved nt removed
Department: Phone Date: 3/22/2010 Signature:
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© BOSCH .o CR pup'CP4 DAYt s8is eport Report no.

Date 3/3/2010

Telephone: internal

Use
external X

Confidentiality note
Confidential

LN on-responsive content removed

Faor

infarm
ation:
Pump type: Customer: Project: Project / design pattern type
CP4.15_348_2x5,25_REC_3,3_1,95_MT4,2 VW R4 EUS Series / Series
Part number (TTNo.): Date of manufacture: Serial number: Manufacturing plant - line
0445010507 140508 1158 5150 JhP (Jihlava plant) - 03
Actual mileage is [h] Fuel:
30000 km no information
SAP-No.: Engine/Vehicle number
30-052021-04 CBBB 01001 / TRUZZZ8J891003028
Customer part number Endurance run conditions:
03L 130 755 Field
Complaint: Drivetrain damage
1. Subject

CP4 customer returns with complaint from France. (Breakdown) engine no. CBBB 2.01 TDI / 125 kW. (Volkswagen engine installed in
an Audi TT Coupe.) Vehicle identification no.: TRUZZZ8J891003028

Pump was disassembled in RB-Jihlava and delivered to the product development.

2. Conclusion

Function
- Due to the drivetrain damage, no functional test was performed.

Components

- Drivetrain damage category | (global, abrasive wear)

- As aresult, particle marks and grooves through particles on most components (bearings, tappet holes, contact area of HP piston
and roller support, etc.)

- Due to the progression of damage, detailed analysis on the cam track, the roller support and roller is no longer possible.

- The anti-friction paint on the spring plate is partly entrained or ruptured.

Result

- Possible damage hypothesis:

Material fatigue and rupture of the roller led probably to the increased slip between roller and cam track (stiff roller) on the tappet
assembly in this failure case. Consequently, there was abrasive wear of drivetrain parts and a final turned tappet by 90°. Possible
cause for the development of flat spots and stiff rollers for CP4 pumps is the value falling below the minimum viscosity limit:

- Which may have been initiated by wrong fueling, such as kerosene or diesel fuel.

- By overheating of the diesel fuel.

Furthermore, flat spots and stiff rollers are also created through:

- Commissioning with air in the drivetrain compartment.

- C coating defect, fusing in the roller support hole or metal chips on the lateral surface of roller.

- Omission of the anti-friction paint of the spring plate (no suggestions) in the series.
- The pump is to be assessed as on-field failure.

3. Results of diagnosis (visual findings) Legend rating stages oK e .
3.1 Drive uncritical
Critical -

- No significant wear

3.2 Drivetrain -

- Camshaft, cam track Abrasive wear in the center of the cam track along the entire circumference of the cam
due to the turned tappet (see Appendix 1, Figure 11 to 14)

- Tappet assembly:

- Roller support, running surface of the roller: C coating is locally entrained (see Appendix 1, Fig. 16)

- Roller support, HP piston contact surface: Particle indentations (see Appendix 1, Fig. 15)

- Tappet body / roller support: Tappet body has rotated relative to the roller support (see Appendix 1, Figures 19
and 20).
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CR pump'CP4CAYiE8is report Report no.
3EN ngxgg’c[-ll? id Date 3/3/2010
Telephone: internal
Use
external X
Confidentiality note
Confidential

Ta:

Non-responsive content removed

For
infarm
ation:

- Tappet body lateral surface: Grooves through particle drafts (consequential errors; see Appendix 1, Fig. 18)

- Roller, roller surface: Abrasive wear around the entire circumference (see Appendix 1, Figures 9 and 10).

3.3 High pressure

- Running surface of piston high-pressure side (upper 50% of the piston length): Grooves through particles (see
Appendix 1, Figure 8)

- Piston base: Impressions through particles (see Appendix 1, Figure 7)

- Anti-friction paint on the spring plate of the tappet spring is partially entrained, chipped (see Appendix 1,
Figures 1 and 2)

X |

3.4 Bearing
- Bearing bush: radially melted (see Appendix 1, Fig. 4)

3.5 Shaft seal

- No significant wear

3.6 Holes

- Tappet hole top and bottom, grooves and particle indentations (see Appendix 1, Figures 5 and 6)

3.7 Attached components (Metering Unit, Overflow Valve, Counting Point)
- No significant wear

3.8 O-rings
- No significant wear

3.9 Other
- Metering unit, particle deposition in the O-ring space (see Appendix 1, Figure 17)

4. Hydraulic function
Assessment no longer possible

5. Destiny of the parts
The paris are returned to the Quality Assurance.

6. Attachments
Appendix 1 - Photos

Non-responsi
ve content r

Tested: Non-responsi Phone Non-responsiv Date: 11/16/2010 Signature:
e content rem
oved
Department: Phone Date: 12/21/2010 Signature:
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ENTIRE PAGE CONFIDENTIAL

& : ‘ Report no. 1
BOSCH .o CR pump CP4 - Diagnosis report Date 3/24/2010
Department: Person responsible: Telephone internal
Non-responsive content Use external | X
Confidentiality note
Confidential
I:0| Non-responsive content removed
yii
nder
he
d:
Pump type: Customer: Project: Project / design pattern type
CP4.1S_348_2x5,25 REC_3,3 1,95 _MT4,2 VW VW R4 2.0L EU5 CRS3.2 RPU Series / Series
Part number (TTNo.): Date of manufacture: Serial number: Manufacturing plant - line
445010507 161108 5150 JhP (Jihlava plant)
Actual mileage is [h] Fuel: MAP-No.
50000 km Others DS-241774
SAP-No.: Samos no.: Customer order no.: Engine
30-101745-50 CDC000534
Customer part number DSBFD no.: Endurance run type [customer]: Endurance run conditions:
CR/CP4S1/R35/20 27321 Vehicle endurance run Argentina endurance run
1. Subject

CP4 customer returns without complaint

Engine no.: CDC000534 (Amarok), emission standard: EUS

Testing conditions: Argentina endurance run

Mileage: 50,000km

2. Conclusion

Function

Delivery ratesafter durability test without any significant striking features

Components

Wear of the components is low. There are no significant striking features seen at the pump.

Result

The pump has passed the durability test.

3. Resulis of diagnosis (visual findings)

Legend rating stages

OK

Uncritical

Critical

3.1 Drive
No significant wear

3.2 Drivetrain
No significant wear

3.3 High pressure
No significant wear

3.4 Bearing
No significant wear

ERIEE

3.5 Shaft seal x| |
No significant wear
3.6 Holes x| |

No significant wear




ENTIRE PAGE CONFIDENTIAL
EA11003EN-00910[1]

& . = Report no.
BOSCH crly CR pump CP4 - Diagnosis report Date 7/9/2008
Department: Person responsible: Telephone: Use internal
Non-responsive content removed external [ X
3.7 Attached components (Metering Unit, Overflow Valve, Counting Point) X |
No significant wear
3.8 O-rings B
No significant wear
3.9 Other "K] |
No significant wear

Hydraulic function

The pump function is within specification limits. There is no significant drift in comparison to the delivery measurement

Delivery rate [I/h] of | Delivery rate [I/h]
new part after testing
nrpm] p_rail [bar] I_MU [A] 11/16/2008 09.03.2010
ST 200 200 0.4 4.1 4.1 o
LG 1000 1800 0.4 17.3 17.3 X

5 Destiny of the parts

The pump will be scrapped at the request of the client.

Tested: MNon-responsive Telephone: Non-responsive cont Date: 3/24/2010 Signature: Non-responsive co

sontent removed lent removed ntent removed

Department: Telephone: Date: 3/25/2010 Signature:
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ENTIRE PAGE CONFIDENTIAL

CR pump CP4 - Diagnosis report Report no.
Date 3/24/2010
Department: Person responsible: Telephone: internal |
Non-responsive content removed Use external x

Confidentiality note
Confidential

To:

Non-responsive content removed

For
infarm
ation:

Pump type: Customer: Project: Project / design pattern type
CP4.15_348_2x5,25 REC_3,3_1,95 MT4,2 VW VW R4 2.0L EUS CRS3.2 RPU Series / Series
Part number (TTNo.): Date of manufacture: Serial number: Manufacturing plant - line
0445010507 161108 5150 JhP (Jihlava plant)
Actual mileage is [h] Fuel: MAP-No.
50000 km Others DS-241774
SAP-No.: Samos no.: Customer order no.: Engine/Vehicle number
30-101745-50 768619 CDCo000534
Customer part number DSBFD no.: Endurance run type [customer]: Endurance run conditions:
CR/CP451/R35/20 27321 Vehicle endurance run Argentina endurance run

1. Subject

CP4 customer returns without complaint
Engine no.: CDC000534 (Amarok), emission standard: EU5
Testing conditions: Argentina endurance run

Mileage: 50,000km

2. Conclusion

Function

Delivery rates after endurance run without any significant striking features.

Components

Wear of the components is low. There are no significant striking features seen at the pump.

Result
- The pump has passed the endurance run.

3. Resulis of diagnosis (visual findings)
3.1 Drive

No significant wear

Legend rating stages

OK
uncritical
Critical

3.2 Drivetrain

No significant wear

3.3 High pressure

No significant wear

3.4 Bearing

No significant wear

3.5 Shaft seal

No significant wear
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BOIEN-009+
=AT @ BOSCH 4 | CRpump CP4 - Diagnosis report Report no. I

Date 3/24/2010
Department: Person responsible: Telephone: U internal
Non-responsive content removed i external X
Confidentiality note
Confidential

3.6 Holes

No significant wear

3.7 Attached components (metering unit, overflow valve, counting point)
No significant wear

3.8 O-rings

No significant wear

3.9 Other
No significant wear

4. Hydraulic function
The pump function is within specification limits.
There is no significant drift in comparison to the delivery measurement
Delivery rate Delivery rate
[I/h] of new [I/h] after
part testing
nfrpm] p_rail [bar] | MU [A] 11/16/2008 3/9/2010 ___
ST 200 200 0.4 41 4.1 X
LG 1000 1800 0.4 17.3 17.3 X
5. Destiny of the parts
The pump will be scrapped at the request of the client.
Tested: Non-responsi Phone Non-responsive Date: 3/24/2010 Signature: Non-responsi
ve content r content remov ve content r
emoved ed emoved
Department: Phone Date: 3/25/2010 Signature:
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EA11003EN-00912[0]

Confidentiality note
Confidential

Non-responsive content removed

CR pump CP4 diagnosis report . >
7/14/2010 Date PP 9 P E) BOSCH ey
internal Telephone: Person responsible: Department:
Use
X | external

Non-responsive content removed

To:

CP4 customer returns without complaint

Engine no.: CDC000018 (Amarok)

Testing conditions: Vehicle endurance testing in Argentina
Mileage: 100,000 km, emission standard: EU5

For
information:
Project / design pattern type Project: Customer: Pump type:
Series ( Series VW R4 2.0L EU5 CRS3.2 RPU VW CP4.15_348_2x5,25 REC_3,3_1,95_MT4,2
Manufacturing plant - line Serial number: Date of manufacture: Part number (TTNo.):
5150 JhP (Jihlava plant) - 03 1383 260109 0445010507
MAP-No. Fuel: Actual mileage is [h]
DS-241775 Others 100000 km
Engine / vehicle number Customer order no.: Samos no.: SAP-No.:
CR/CP4S1/R35/20 768619 30-101745-50
Endurance run conditions: Endurance run type [customer]: DSBFD no.: Customer part number
Argentina returns Vehicle endurance run 27322 CR/CP451/R35/20
1. Subiect

2. Conclusion

Function

Components

have no effect on function and service life.

Result
The pump has passed the endurance run.

Delivery rates after endurance run without any significant striking features

The wear of the components is low. There are no significant striking features seen at the pump.

C coating ruptures on the roller support in allowable size. The C coating ruptures are not due to the endurance run conditions and

3. Diagnosis Results (visual findings)

Legend rating stages

oK F
uncritical
critical

3.1 Drive
No significant striking features

—

3.2 Drivetrain
C coating ruptures on the roller support in allowable size.

3.3 High pressure
No significant striking features

3.4 Bearing
No significant striking features

thf:

3.5 Shaft seal




EA11003EN-00912[1]

ENTIRE PAGE CONFIDENTIAL

No significant striking features

No significant wear

N | Report no. . . &
CR pump CP4 diagnosis report .
7/14/2010 Date pump g P @ BOSCH Cpa
intern Telephone: Person responsible: Department:
al n
% | extern Use Non-responsive content removed

al

Confidentiality note

Confidential

3.6 Holes

No significant wear

3.7 Attached components (Metering Unit, Overflow Valve, Counting Point)

3.8 O-rings
No significant wear

3.9 Other
No significant wear

3.10 Images

C coating ruptures
ruptures

Fig. 1: Roller support to the right

Image 2: Roller support to the right C coating

Page 2/2
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4. Hydraulic function
- The pump function is within specification limits. There is no significant drift in comparison to the
delivery measurement
Delivery rate [I/h] Delivery rate [I/h]
After testing New part
3/9/2010 1/26/2009 |_MU [A] p_rail [bar] n[rpm]
17.7 17.6 0.4 200 200 ST i
4.3 4.2 0.4 1800 1000 LG %
5. Destiny of the parts
The pump will be scrapped at the request of the client.
6. Attachments
None
. Telephone: Non-responsi Date: 7/19/2010 Signature: NOI‘I-I’ESpOI‘ISi
Tested: e conte?*:t r e content r
nt removed
Department: Telephone: Date: 7/20/2010 Signature:
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ENTIRE PAGE CONFIDENTIAL

Non-responsive content removed

L I — s
CR pump CP4 diagnosis report .
711412010 Date pump g P @ BOSCH crdy
internal Telephone: Person responsible: Department:
Use
X | external

Confidentiality note
Confidential
Non-responsive content removed L
information:
Project / design pattern type Project: Customer: Pump type:
Series / Series R4 2.0L EUS5 RPU VW CP4.15_348_2x5,25_REC_3,3_1,95_MT4,2
Manufacturing plant - line Serial number: Date of manufacture: Part number (TTNo.):
5150 JhP (Jihlava plant) - 03 1383 260109 0445010507
MAP-No. Fuel: Actual mileage is [h]
DS-241775 Others 100000 km
Engine / vehicle number Customer order no.: Samos no.: SAP-No.:
CR/CP451/R35/20 768619 30-101745-50
Endurance run conditions: Endurance run type [customer]: DSBFD no.: Customer part number
Argentina returns Engine endurance run 27322 CR/CP4S1/R35/20

1. Subject

CP4 customer returns without complaint

Engine no.: CDC000018 (Amarok)

Testing conditions: Vehicle endurance run in Argentina
Mileage: 100,000 km, emission standard: EUS

2. Conclusion

Function
Delivery rates after endurance run without any significant striking features

Components

C coating ruptures on the roller support in allowable size. The C coating ruptures are not due to the endurance run conditions
and have no effect on function and durability and service life.

The wear of the components is low. There are no significant striking features seen at the pump.

Result
The pump has passed the endurance run.

S

uncritical
Critical

3. Diagnosis Results (visual findings)

3.1 Drive
No significant wear

Legend rating stages

3.2 Drivetrain
C coating ruptures on the roller support in allowable size.

3.3 High pressure
No significant wear

3.4 Bearing
No significant wear

3.5 Shaft seal
No significant wear
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EA11003EN-00913[1]

Confidentiality note
Confidential

Report no. 5 :
i CR pump CP4 diagnosis report
7/14/2010 Date
BOSCH .o’
el
internal Telephone: Person responsible: Department:
X | external Use ;
Non-responsive content removed

3.6 Holes
No significant wear

3.7 Attached components (Metering Unit, Overflow Valve, Counting Point)
No significant wear

3.8 O-rings
No significant wear

3.9 Other
No significant wear

3.10 Images

Fig. 1: Roller support to the right C coatin ruptures
right C coating ruptures

Image 2: Roller support to the

4. Hydraulic function

The pump function is within specification limits. There is no significant drift in comparison to the delivery measurement

Delivery Delivery
rate [I/h] of rate [I/h]
new part after
testing
nirpm] | p_rail [bar] | I_MU | 1/26/2009 3/9/2010
[A]
ST 200 200 0.4 176 17.7
LG 1000 1800 04 |42 43

5. Destiny of the parts

The pump will be scrapped at the request of the client.
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ENTIRE PAGE CONFIDENTIAL

CR pump CP4 diagnosis report

BOSCH 5’

Confidentiality note
Confidential

Non-responsive content removed

6/29/2010 Date
internal Telephone: Person responsible: Department:
Use
X | external

CP4 customer return

Diagnosis after endurance run without complaint

Non-responsive content removed To:
For
information:
Project / design pattern type Project: Customer: Pump type:
Series / Series R4 2.0 EU5S VW CP4.15_348_2x5,25_REC_3,3_1,95_MT4,2
Manufacturing plant - line Serial number: Date of manufacture: Part number (TTNo.):
5150 JhP (Jihlava plant) - 03 1419 260109 0445010507
MAP-No. Diagnosis no. Fuel: Actual mileage is [h]
DS-243105 3706 EN590 56551 km
Engine / vehicle number Customer order no.: Samos no.: SAP-No.:
CDC000047 120 kW BiT (Amarok) 770357 30-101745-50
Endurance run conditions: Endurance run type [customer]: DSBFD no.: Customer part number
Emission standard: EUS Vehicle endurance run 27479
1. Subject

2. Conclusion

Function

Components

Result
The pump has passed the endurance run.

- Wear corresponds to the service life and the testing conditions.

- Delivery rates after endurance run or test without significant fuel-quantity drift in comparison with the new state.

3. Diagnosis Results (visual findings)

3.1 Drive
No significant wear

Legend rating stages

OK

uncritical &

Critical

3.2 Drivetrain
No significant wear

3.3 High pressure
No significant wear

3.4 Bearing
No significant wear

3.5 Shaft seal
No significant wear

3.6 Holes
No significant wear

No significant wear

3.7 Attached components (Metering Unit, Overflow Valve, Counting Point)
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ENTIRE PAGE CONFIDENTIAL

I | Fecort o : : r
CR pump CP4 diagnosis report .
6/29/2010 Date pup g P @ BOSCH crly
internal Telephone: Person responsible: Department:
Use
X | external

Confidentiality note
Confidential

Non-responsive content removed

3.8 O-rings
No significant wear

3.9 Other
No significant wear

4. Hydraulic function

Delivery rate [I/h] of

Delivery rate [I/h] after

new part testing
n[rpm] | p_rail [bar] | |_ZME 1/26/2009 3/24/2010
[A]
Starting point 200 200 0.4 4.1 4.2
1000 rpm, p_rated 1000 1800 0.4 17.4 17.6
N_max, p_500bar 3375 500 0.4 64.5 65.7

TCD (technical customer documentation) testing point LG (1,000 rpm, p_rated = 15.5 or 15.2 I/h after running time) is met.

8¢

5. Destiny of the parts

The pump is stored at RB until 12.2010 and then scrapped.

6. Attachments

No appendix

Tested:

Department:

Telephone:

Telephone:

Non-responsiv
e content rem
oved

Date:

7/5/2010

Signature:

Non-respons
ive content

Date:

7/5/2010

Signature:
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Non-responsive content removed

Confidentiality note

I | Reort no. . ) 9
CR pump CP4 diagnosis report .
6/29/2010 Date PHR 9 P @ BOSCH crld
internal Telephone: Person responsible: Department:
Use
X | external

Confidential
Non-responsive content removed e
information:
Project / design pattern type Project: Customer: Pump type:
Series / Series R4 2.0 EUS VW CP4.15_348_2x5,25 REC_3,3_1,85_MT4,2
Manufacturing plant - line Serial number: Date of manufacture: Part number (TTNo.):
5150 JhP (Jihlava plant) - 03 1419 260109 0445010507
MAP-No. Diagnosis no. Fuel: Actual mileage is [h]
DS-243105 3706 EN590 56551 km
Engine / vehicle number Customer order no.: Samos no.: SAP-No.:
CDCO000047 120 kW BiT (Amarok) 770357 30-101745-50
Endurance run conditions: Endurance run type [customer]: DSBFD no.: Customer part number
Emission standard: EUS Vehicle endurance run 27479

1. Subject

CP4 customer return

Diagnosis after endurance run without complaint

2. Conclusion

Function

Components

Result

- The pump has passed the endurance run.

- Wear corresponds to the service life and the testing conditions.

- Delivery rates after endurance run or test without significant fuel-quantity drift in comparison with the new state.

3. Diagnosis Results (visual findings)

Legend rating stages

OK -
uncritical ®

3.1 Drive
No significant wear

3.2 Drivetrain
No significant wear

3.3 High pressure
No significant wear

3.4 Bearing
No significant wear

3.5 Shaft seal
No significant wear

3.6 Holes
No significant wear

No significant wear

3.7 Attached components (Metering Unit, Overflow Valve, Counting Point)
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L D — =
T e CR pump CP4 - Diagnosis report BOSCH rd

intern Telephone: Person responsible: Department:
al ;
» proeee Use Non-responsive content removed
al
Confidentiality note
Confidential
3.8 O-rings :
No significant wear X
3.9 Other )
No significant wear x
4. Hydraulic function
Delivery rate [I/h] of Delivery rate
new part [I/h] after
testing
n[rpm] p_rail I_MU [A] 1/26/2009 3/24/2010
[bar]
Starting point 200 200 0.4 4.1 4.2 x
1000 rpm, p_rated 1000 1800 0.4 17.4 17.6 %
N_max, p_500bar 3375 500 0.4 64.5 65.7 x.

TCD (technical customer documentation) testing point LG (1,000 rpm, p_rated = 15.5 or 15.2 I/h after running time) is met.

5. Destiny of the parts

The pump is stored at RB until 12.2010 and then scrapped.

6. Attachments

No appendix
Tested: Telephone: NO n-respons Date: 7/5/2010 Signature:
ive content
Department: Telephone: Date: 7/5/2010 Signature:
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BOSCH fpd CR pump CP4 - Diagnosis report Re';?em' 12212010
Department: ible: ; Ui internal !
Non-responsive content removed external | X/

| Confidentiality note
Confidential

To: Non-responsive content removed

Cylinder
head:
Pump type: Customer: Project: Project / design pattern type
CP4.1S_348 2x5,25 REC_3,3_1,95 MT4,2 VW R4 2.0 EU5 D
Part number (TTNo.): Date of manufacture: Serial number: Manufacturing plant - line
0445B21116_13 081 4673 0110 FeP (Feuerbach plant)
Mileage Fuel: MAP-No.
104887 km ENS590 DS-251677
SAP-No.: Samos no.: Customer order no.: Engine/Vehicle number
30-101008-07 780995 CFH0126169
i Endurance run type Endurance run conditions:
C”St[‘)’;_"; s%a;tsg%mber DBSED hou [customer]: GDV - EWP (Ehra variable track
Vehicle endurance run for passenger cars)
1. Subject

CP4 customer returns without complaint

GDV Ehra variable track for passenger cars, vehicle endurance run, service life 104,887 km, testing details are not
known.

Diagnosis after diagnosis following completion of running time.

Pump with special features (see 6. Appendix 1)
2. Conclusion

Function

= Delivery rates after endurance run without significant fuel-quantity drift in comparison with the new state.
The non-return valve (version supplier 2 for spring, supplier 3 for hemispherical head) is thus without any functional striking
features.

Components (Special features of modification package):
= The roller support (version supplier 2 with material supplier 2) does not show any non-critical run-in traces of the C
coating.
= No striking features visible on the cylinder head (version supplier 2 for soft stage).
- No striking features visible on the spring and the spring plate (both are version supplier 2) of the intake valve.
= On the robust flange, uncritical 8 um deep smoothening of the running surface (see 6. Appendix 2) is visible - axial
wear depth up to 100 pm is uncritical.

= The O-rings (version supplier 2) does not show any striking features.
= Wear of the remaining components is low and without significant striking features.

Result
- The pump has passed the endurance run.
3. Results of diagnosis (visual findings) 2.4 :
Legend rating stages Uncritical X
Critical X
3.1 Drive X ]
No striking feature
3.2 Drivetrain x| ]
C coating of roller support with slight, non-critical run-in traces (Fig. 1); no striking features on other
drivetrain components

Page 1/ 3



ENTIRE PAGE CONFIDENTIAL
EA11003EN-00916[1]

@ BOSCH W CR pump CP4 - Diagnosis report — —
Telephone: internal
Use external

Confidentiality note
Confidential

3.3 High pressure
Cylinder and/or the piston running path do not show any striking features
Tappet spring base on the cylinder head light smoothening (Fig. 2)
Intake valve base on the cylinder head does not show any striking feature (Fig. 3)
Spring and spring plate of the intake valve does not show any striking features, other high-pressure
components do not show any striking features

3.4 Bearing
Robust flange with non-critical run-in traces on the axial bearing (Fig. 4); no striking features on other

bearing components

3.5 Shaft seal
No striking feature

3.6 Holes
No striking feature

3.7 Attached components (Metering Unit, Overflow Valve, Counting Point)
No striking feature

3.8 O-rings
No striking feature

3.9 Other
No striking feature

3.10 Images

Fig. 1: Roller support to the right, running surface

Fig. 2: Cylinder head to the right, tappet spring suspension system
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Report no.
® BOSCH Cpael CR pump CP4 - Diagnosis report i T
S ale internal
Use external
Confidentiality note
Confidential

Figure 3 cylinder head to the right, SV system Figure 4: robust flange, axial running surface

4. Hydraulic function

Delivery rate [I/h] Delivery rate [I/h]
New part After testing
nlrpm] p_rail [bar] I_MU [A] 1/28/2010 7/7/2010

ST 200 200 0.4 4.5 4.6

LG 1000 1800 0.4 20.0 20.2 .
No significant volumetric efficiency change compared to delivery measurement.
Back measurement is within the TCD for new parts.
5. Destiny of the parts

The pump is stored at RB until 06/2011 and then scrapped.
6. Attachments
Appendix 1: Sample configuration for special components
Appendix 2: Set of slides for diagnosis of robust flange
Tested: Phone: Non-responsive cont Date: 12/6/2010 Signature: Non-responsive
ent remop\.red e ‘;mpnt remov
Department: Phone: Date: 12/13/2010 Signature: i
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CR pump CP4 - Diagnosis report
Date 12/14/2010
Department: Person responsible: Telephone: internal
Use

Non-responsive content removed

To: Non-responsive content removed

external = x

For
inform
ation:
Pump type: Customer: Project: Project / design pattern type
CP4.1S_398_2x6_REC_3,3_1,95_M
T4,2 VW R4 2.0 EU5 D/D

Part number (TTNo.):

Date of manufacture:

Serial number:

Manufacturing plant - line

0445B21116_05 0891 4839 011M FeP (Feuerbach plant)-M -
Actual mileage is [h] Fuel: MAP-No.
100000 km EN590 DS-256645
SAP-No.: Samos no.: Customer order no.: Engine/Vehicle number
30-101581-07 786990 PTE%?_QL‘O %%3322,‘*22'“‘9 03LL000173/ VIW41600073
Customer part number DSBFD no.: Endurance run type Endurance run conditions:
03L 130 755 D 28794 [customer]: EES
Vehicle trial

1. Subject

CP4 customer returns without complaint.
EES (Ehra Start-stop) vehicle endurance run, running time 100000km, 110k Start-stops

Diagnosis after running time expiry

2. Conclusion
Function

- Delivery rates after endurance run without significant fuel-quantity drift in comparison with the new state.

Components

- The roller support shows a local rupture of the C3 coating. Because of the maximum wear depth of 0.5 upm in combination with the
smaller surface (see 6. Appendix 1), rupture is uncritical. The most likely cause is inhomogeneity in the structure of C3 coating (see

also report CP4_0320 2010 in this regard).
- Wear of the other components is low and does not show any significant striking features.

Result

- The pump has passed the endurance run.

- It is switched to the optimized C3.1 coating as a corrective action for inhomogeneities in C3 coating.

3. Results of diagnosis (visual

findings)
3.1 Drive
No striking feature

Legend rating stages Juncritical ' X

OK e

Critical

3.2 Drivetrain

Local rupture of C3 coating (Fig. 1, detailed image Figure 2)

3.3 High pressure
No striking feature

3.4 Bearing
No striking feature

3.5 Shaft seal
No striking feature

3.6 Holes
No striking feature
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ENTIRE PAGE CONFIDENTIAL

CR pump CP4 - Diagnosis report
Date 12/14/2010
Department: Person responsible: Telephone: U internal
" ; " e external X
Non-responsive content removed

Confidentiality note
Confidential

3.7 Attached components (metering unit, overflow valve, counting point)
No striking feature

3.8 O-rings |$¥t |
No striking feature
3.9 Other el [ ]

No striking feature

3.10 Images

Flupt:ﬁre Fig. 2: Roller support, detailed rupture

Fig. 1: Roller support

4. Hydraulic function

Delivery rate Delivery rate [I/h]
[I/h] of new after testing
part
n[rpm] p_rail [bar] I_MU [A] 11/18/2008 9/23/2010
ST 200 200 0.4 4.4 4.5
LG 1000 1800 0.4 19.9 20.4
No significant volumetric efficiency change compared to delivery measurement.
Back measurement is within the TCD for new parts.
5. Destiny of the parts
The pump is stored at RB until 06/2011 and then scrapped.
6. Attachments
Appendix 1: WLI (white-light interferometry) measurement of roller support
. Non-responsive 3 i . 12/16/201 i 5
Tested: ol il Telep'hon Non-responsiv Date: 6/2010 Signature:
e: e content rem emoved
oved :
Department: Telephon Date: 12/17/2010 Signature:
e:
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EA11003EN-00917[2]

CP4 - Investigation R4 2,0 EU5/ #891-4839

- Pump: D-sample, CP4.1S_398 2x6 _REC_3,3_1,95 MT4,2, #891-4839
- Operating conditions: Vehicle-Endurance testing, Run time 100000km, Endurance testing-end
- Investigation: Roller shoe — start, C-layer, centric

K
+15.585C

Ze r Break-up-

Size of measuring field

Measuring field in Y :
519

Messefeld in X:
1094 um

+1.0000 —

i

Height {Hm}

Diesel sttemg,

reproduction, processing, dis

A
sch GmbH 2010, All rights reserved. including all use, exploitation ((;._,J)) Bosc H

8 of industrial property nghts
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ENTIRE PAGE

CONFIDENTIAL

BOSCH

.c.ﬂoé

CR pump CP4 - Diagnosis report

Department:

Person responsible:

Non-responsive content removed

Telephone:

Use

Date
internal |
external xl

For information: ‘

To: \Non-responsive content removed

Confidentiality note

Confidential

Pump type:
CP4.15_398 2x6_REC_3,3_1,95_MT4,2

Customer:

VW

Project:

R4 2.0 EUS

Project / design pattern type

Series / Series

Part number (TTNo.):

Date of manufacture:

Serial number:

Manufacturing plant - line

0445010514 260309 0736 736 - 04
Actual mileage is [h] Fuel: MAP-No.

100023 km EN580 DS-258419

SAP-No.: Samos no.: Customer order no.: Engine/Vehicle number
30-102202-15 789477 731523 CGL0000027 / AU416 -1 1138

Customer part number DSBFD no.: Endurance run type Endurance run conditions:
[customer]: .

03L 130755 D 28992 Ehra variable track for passenger

Vehicle endurance run

cars

1.Subject

CP4 Customer returns without complaint
Engine no. CGL0O000O, 125 kW, Euro 5
Vehicle no.: AU416 -1 1138

Testing conditions: Ehra variable track for passenger cars

2. Conclusion

Function:

Components

The pump function is within the specification limits. There is no significant drift in comparison to the delivery measurement.

Wear of the components is low and without significant striking features.

No striking feature

Result
The pump has passed the endurance run
3. Results of diagnosis (visual findings) _OK X
Legend rating stages< uncritical X

3.1 Drive Critical -
No striking feature —

X ‘
3.2 Drivetrain X |

3.3 High pressure
No striking feature

3.4 Bearing
No striking feature

3.5 Shaft seal
No striking feature

3.6 Holes
No striking feature

Page 1/2
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EA11003EN-00918[1]

° CR pump CP4 - Diagnosis report Report no.

BOSCH o pUmp 9 P Date 2/3/2011
Department: Person responsible: Telephone: Y internal |
Non-responsive content removed " external X

Confidentiality note
Confidential

3.7 Attached components (Metering Unit, Overflow Valve, Counting Point)
No striking feature

3.8 O-rings
No striking feature

3.9 Other
No striking feature

3.10 Images
None

4. Hydraulic function
The pump function is within the specification limits. There is no significant drift in comparison to the delivery measurement.

Delivery rate [I/h] Delivery rate [I/h]
of new part after testing
n[rpm] p_rail [bar] I_MU [A] 3/26/2009 10/1/2009 —
ST 200 200 0.4 46 4.9 X
LG 1000 1800 0.4 20.1 20.6 X |

5. Destiny of the parts
The pump parts remain with Robert Bosch GmbH at the request of the customer
6. Attachments

None
: ) - Non-responsi
Tested: |NUBESSUN | Telephone: | NI SO IENCRS Date: 2/7/2011 Signature:
ontent removed
Department Telephone: Date: 2/14/2011 Signature:
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° CR pump CP4 - Diagnosis report Report no.

BOSCH 0 g Date 2/3/2011
Department: Person responsible: Telephone: i internal |
Non-responsive content removed i external X

Confidentiality note
Confidential
To: \Non-responsive content removed
For information: ‘
Pump type: Customer: Project: Project / design pattern type
CP4.1S_398_2x6_REC_3,3_1,95_MT4,2 VW R4 2.0 EUS Series / Series
Part number (TTNo.): Date of manufacture: Serial number: Manufacturing plant - line
0445010514 260309 0736 736 - 04
Actual mileage is [h] Fuel: MAP-No.
100023 km EN590 DS-258419
SAP-No.: Samos no.: Customer order no.: Engine/Vehicle number
30-102202-15 789477 731523 CGLO000027 / AU416 -1 1138
Customer part number DSBFD no.: Endurance run type Endurance run conditions:
[customer]: )
03L 130755 D 28992 Ehra variable track for passenger
Vehicle endurance run cars

1. Subject

CP4 Customer returns without complaint

Engine no. CGL0O0000, 125 kW, Euro 5

Vehicle no.: AU416 -1 1138

Testing conditions: Ehra variable track for passenger cars

2. Conclusion

Function:
The pump function is within the specification limits. There is no significant drift in comparison to the delivery measurement.

Components
Wear of the components is low and without significant striking features.

Result
The pump has passed the endurance run
3. Results of diagnosis (visual findings) _ oK
Legend rating stages uncritical X

3.1 Drive Critical -

No striking feature

3.2 Drivetrain % ‘
No striking feature

3.3 High pressure | X |

No striking feature

3.4 Bearing | X |

No striking feature

3.5 Shaft seal lixc]

No striking feature

3.6 Holes | X _|

No striking feature




ENTIRE PAGE CONFIDENTIAL
EA11003EN-00919[1]

| CR pump CP4 - Diagnosis report Reportno. | IR
BOSCH ¢ pump g P Date 2/3/2011
Department: Person responsible: Telephone: internal |
Use external x
Confidentiality note
Confidential

3.7 Attached components (Metering Unit, Overflow Valve, Counting Point)

No striking feature

3.8 O-rings
No striking feature

3.9 Other
No striking feature

3.10 Images
None

4. Hydraulic function

The pump function is within the specification limits. There is no significant drift in comparison to the delivery measurement.

Delivery rate [I/h] Delivery rate [I/h]
of new part after testing
n[rpm] p_rail [bar] I_MU [A] 3/26/2009 10/1/2010
ST 200 200 0.4 4.6 4.9 X
LG 1000 1800 0.4 20.1 20.6 X
5. Destiny of the parts
The pump parts remain with Robert Bosch GmbH at the request of the customer
6. Attachments
None
- . Non-responsiv
Tested: Non-responsi |l (SEYY T - lN on-responsive Date: 2/7/2011 Signature: e%ﬂ;{ﬁ;ﬁ?&#
ontent removed
Department Telephone: Date: 2/14/2011 Signature:
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> CR pump CP4 - Diagnosis report Report no.

BOSCH <0 EP » i Date 2/23/2011
Department: Person responsible: Telephone: Y internal
Non-responsive content removed > exemal, 1 X

Confidentiality note
Confidential

To:

Non-responsive content removed

For information:

CP4.15_348_2x525 REC_33_1,95_M

Customer:
VW

Project:
R4 2.0 EU5

Pump type: Project / design pattern type

Series / Series
T4,2

Part number (TTNo.):

Date of manufacture:

Serial number:

Manufacturing plant - line

0445010507 150609 0365 5150 JhP (Jihlava plant) - 03
Actual mileage is [h] Fuel: MAP-No.

22400 km Others DS-259808
SAP-No.: Samos no.: Customer order no.: Engine/Vehicle number

30-101745-50 791254 VN817-8-0164 (RPU) EUS

Customer part number DSBFD no.: Endurance run type Endurance run conditions:
[customer]: % - 3
29202 Profile Argentina diesel

Vehicle endurance run

1.Subject

CP4 Customer returns without complaint

BD 0 445 010 507 HP pump CP4.1,

Design status, date of manufacture: 06.15.2009, SN: BPT0356,
Engine no. VN817-8-0164 (RPU), CDC0000616

EUS5 emission standard with Argentina diesel, mileage 22 400 km

. Conclusion

Function:
Pumps were already opened by the customer. Therefore, hydraulic back measurement no longer possible.
Components:

Drivetrain damage category 1 (global, abrasive wear of roller support and cam track in addition to material fatigue and rupture of
the roller), see Figures 1 to 4

As a result, particle marks and grooves through particles on most components (bearings, tappet holes, contact area of HP piston
and roller support, efc.), see Figs. 11 to 14

Due to the progression of damage, no detailed analysis on the cam track, roller support and the roller
is possible any longer. Argentina-diesel cannot be ruled out as a possible cause of this damage.

Brown discoloration due to fuel on the housing and flange bearing of the camshaft, see Figures 7 and 8; bearing damage as a
result of drivetrain damage and overload, see Figures 5 and 6

The high-pressure piston shows waviness and discoloration that can occur during grinding under certain circumstances, see
Figures 9 and 10

Result:
- The pump has failed the endurance run.

The pump is released for EN590 according to TCD (technical customer documentation). The endurance run conditions with
Argentina diesel were carried out outside this release.

One possible reason for the deposit formation is air, water in fuel, foam or Argentina diesel fuel.

3.

Results of diagnosis (visual findings) _ _ _OK X
Legend rating stages< uncritical X
54 Ditve Critical -

No striking feature

[x]
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EA11003EN-00920[1]

° CR pump CP4 - Diagnosis report Report no.
® BOSCH «o pump g9 P Date 2/23/2011
Department: Person responsible: Telephone: internal
Non-responsive content removed Use external X
Confidentiality note
Confidential

3.2 Drivetrain
Drivetrain damage category | (global, abrasive wear)

3.3 High pressure

Piston base up to 4 mm diameter damaged by particles indentations. High-pressure piston, waviness over
the entire piston guidance.

3.4 Bearing
Bearing damage due to drivetrain damage and overload

3.5 Shaft seal
No striking feature

3.6 Holes
As a result of drivetrain damage, particle marks and particles are in the metering hole.

3.7 Attached components (metering unit, overflow valve, counting point)
As a result of drivetrain damage, there are particles on the MU (metering unit).

3.8 O-rings
No striking feature

IR

3.9 Other
No striking feature

3.10 Images

I
,,,,,

Fig. 1: Roller, running surface

Fig. 3: Camshaft, cam track running surface TDC (top Fig. 4: Camshaft, cam track running surface BDC
dead center) (bottom dead center)
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EA11003EN-00920[2]

4 CR pump CP4 - Diagnosis report Report no.
® BOSCH o pump 9 P Date 2/23/2011
Department: Person responsible: Telephone: internal
Non-responsive content removed Use external | x
Confidentiality note
Confidential

b, s

Fig. 5: Housing mount bushing, radial Fig. 6: Housing mount bushing, radial

Fig. 7: Camshaft, housing mount radial Fig. 8: Camshaft, flange bearing radial

= Fig. 12: High-pressure piston, contact surface for roller
support

Fig. 11: Roller support, piston system

Page 3/4



ENTIRE PAGE CONFIDENTIAL
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> CR pump CP4 - Diagnosis report Report no. I |
® BOSCH o pump 9 P Date 212312011
Department: Person responsible: Telephone: internal
Non-responsive content removed Lo external X
Confidentiality note
Confidential

Fig. 13: Metering unit, screen Fig.' 14: Housig, meering unit hole

4. Hydraulic function

The pumps were already opened by the customer. Therefore, hydraulic back measurement no longer possible.

5. Destiny of the parts

The pump parts remain with Robert Bosch GmbH at the request of the customer

6. Appendix

None

tentr

Tested:  [NeURESSeUSN | Telephone: | NOUNESSUEAN  Date: 2/23/2011 Signature: | el
| ontent removed ;

ve content r

iemoved

Department

Telephone: Date: 3/2/2011 Signature:
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BOSCH 0@ CR pump CP4 - Diagnosis reportno. | [
cp report Date 2/23/2011
Department: Person responsible: Telephone: Use _ internal |
external X

Confidentiality note

Confidential

LN oN-responsive content removed

For
informa
tion:

Pump type: Customer: Project: Project / design pattern type
CP4.1S_348 2x5,25 REC_3,3_ 1,95 MT4.2 vw R4 2.0 EUS Series / Series
Part number (TTNo.): Date of manufacture: Serial number: Manufacturing plant - line
0445010507 150709 0080 5150 JhP (Jihlava plant) - 03
Actual mileage is [h] Fuel: MAP-No.
62106 km Others DS-259910
SAP-No.: Samos no.: Customer order no.: Engine/Vehicle number
30-101745-50 791254 VNB17-9-0359 (RPU) EUS5,120kW
Endurance run conditions:
Customer part number DSBFD no.: Endurance run type [customer]: . _
Profile of Ehra variable track for passenger
03L 130 755 29203 Vehicle endurance run ) )
cars with Argentina diesel
1. Subject

CP4 Customer returns without complaint
Engine no. VN817-9-0359 (RPU) 120 kW, CDC ..... 630, emission standard: EU5S
Mileage: 62,106 km, profile of Ehra variable track for passenger cars with Argentina diesel

2. Conclusion

Function:
Pumps were already opened by the customer. Therefore, hydraulic back measurement no longer possible.

Components:

The high-pressure piston shows waviness and discoloration that can occur during grinding under certain circumstances
in China. (Rating 4), see Figures 1 and 2

Significant deposits on the right side of the roller support due to fuel. (Rating 5), see Figure 3

Brown discoloration due to fuel on the roller. (Rating 5), see Figure 4

Wear of the other components is low and without significant striking features.

Result:

The pump has passed the endurance run.

The pump is released for EN590 according to TCD (Technical Customer Documentation). The endurance run conditions with
Argentina

diesel were outside of this release.

One possible reason for the deposit formation is air, water in fuel, foam or Argentina diesel fuel.

OK |I%
3. Results of diagnosis (visual findings) Legend rating stages Uncritical x
Critical L
3.1 Drive
No striking feature I:_.x. |

3.2 Drivetrain X | |

Significant deposits on the right side of the roller support due to fuel. (Rating 5), see Figure 3
Brown discoloration due to fuel on the roller. (Rating 5), see Figure 4
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EA11003EN-00921[1]

BOSCH §& | CR pump CP4 - Diagnosis eport no

crQy report Date 2/23/2011

intern
Department: Person responsible: Telephone: . al
' extern
al
Confidentiality note

Confidential

X

3.3 High pressure

The high-pressure piston shows waviness and discoloration that can occur during grinding under certain
circumstances. (Rating 4), see Figures 1 and 2

3.4 Bearing
No striking feature

3.5 Shaft seal

No striking feature

==

3.6 Holes
No striking feature

3.7 Attached components (Metering Unit, Overflow Valve, Counting Point)

No striking feature

3.8 O-rings

No striking feature

3.9 Other
No striking feature

C- [x]

3.10 Images

Fig. 1: High-pressure piston, high-pressure side (rating 4) Fig. 2: High-pressure piston, low-pressure side (rating 4)

Fig. 3: Roller support, running surface (rating 5) Fig. 4: Roller, running surface (rating 5)
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- Di i Report no.
BOSCH $ | CR pump CP4 - Diagnosis eport no ]

crQy report Date 2/23/2011

intern

_al
extern
al

Department: Person responsible: Telephone:

Use

X

Confidentiality note

Confidential

4. Hydraulic function

Pumps were already opened by the customer. Therefore, hydraulic back measurement no longer possible.

5. Destiny of the parts

The pump parts remain with Robert Bosch GmbH at the request of the customer

6. Attachments

None

Non-responsive
content remov
ed

Tested: Mon-responsive

x - si . f i :
ant e Telephone: Non-responsive con Date: 2/28/2011 Signature

tent removed

Department

Telephone: Date: 3172011 Signature:
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ENTIRE PAGE CONFIDENTIAL

BOSCH L‘Pa@ CR pump CP4 - Diagnosis Report no. __
report Date 2/23/2011
Department: Person responsible: Telephone: Use _ internal |
external X
Confidentiality note
Confidential

For
informa
tion:

I N\ on-responsive content removed

Pump type: Customer: Project: Project / design pattern type
CP4.1S_348 2x5,25 REC_3,3_ 1,95 MT4.2 vw R4 2.0 EUS Series / Series
Part number (TTNo.): Date of manufacture: Serial number: Manufacturing plant - line
0445010507 150709 0080 5150 JhP (Jihlava plant) - 03
Actual mileage is [h] Fuel: MAP-No.
62106 km Others DS-259910
SAP-No.: Samos no.: Customer order no.: Engine/Vehicle number
30-101745-50 791254 VNB17-9-0359 (RPU) EUS5,120kW
Endurance run conditions:
Customer part number DSBFD no.: Endurance run type [customer]: . _
Profile of Ehra variable track for passenger
03L 130 755 29203 Vehicle endurance run . ) .
cars with Argentina diesel
1. Subject

CP4 Customer returns without complaint
Engine no. VN817-9-0359 (RPU) 120 kW, CDC ..... 630, emission standard: EU5S
Mileage: 62,106 km, profile of Ehra variable track for passenger cars with Argentina diesel

2. Conclusion

Function:
Pumps were already opened by the customer. Therefore, hydraulic back measurement no longer possible.

Components:

The high-pressure piston shows waviness and discoloration that can occur during grinding under certain circumstances
in China. (Rating 4), see Figures 1 and 2

Significant deposits on the right side of the roller support due to fuel. (Rating 5), see Figure 3

Brown discoloration due to fuel on the roller. (Rating 5), see Figure 4

Wear of the other components is low and without significant striking features.

Result:

The pump has passed the endurance run.

The pump is released for EN590 according to TCD (Technical Customer Documentation). The endurance run conditions with
Argentina

diesel were outside of this release.

One possible reason for the deposit formation is air, water in fuel, foam or Argentina diesel fuel.

oK | x
Legend rating stages Uncritical X
3. Results of diagnosis (visual findings) o
it
3.1 Drive

No striking feature

E

3.2 Drivetrain X | |
Significant deposits on the right side of the roller support due to fuel. (Rating 5), see Figure 3
Brown discoloration due to fuel on the roller. (Rating 5), see Figure 4
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ENTIRE PAGE CONFIDENTIAL

BOSCH

&

crP

CR pump CP4 - Diagnosis

e vo_ | IS

report Date 2/23/2011
Deiartmant: Person resionsible: Teleihone: Use internal
) o external | x

Confidential

Confidentiality note

3.3 High pressure

The high-pressure piston shows waviness and discoloration that can occur during grinding under certain

circumstances. (Rating 4), see Figures 1 and 2

3.4 Bearing
No striking feature

3.5 Shaft seal
No striking feature

0 B E

3.6 Holes
No striking feature

L

3.7 Attached components (Metering Unit, Overflow Valve, Counting Point)

No striking feature

3.8 O-rings
No striking feature

3.9 Other
No striking feature
3.10 Images

Fig. 1: High-pressure piston, high-pressure side (rating 4)

Fig. 2: High-pressure piston, low-pressure side (rating 4)

Fig. 3: Roller support, running surface (rating 5)

Fig. 4: Roller, running surface (rating 5)

&)

D&

&

CR pump CP4 - Diagnosis

Report no.
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EA11003EN-00923[0]

& | CR pump CP4 - Diagnosis Report no. t
BOSCH cr® report Date 3/3/2011

internal
Use -

external X

Confidentiality note

Confidential

To

Non-responsive content removed

For
informa
tion:

Pump type: Customer: Project: Project / design pattern type
CP4.15_398_2x6_REC_3,3_1,95_MT4,2 vw R4 2.0 EUS cic
Part number (TTNo.): Date of manufacture: Serial number: Manufacturing plant - line
0445B21137_05 989 4491 011M FeP (Feuerbach plant)-M -
Actual mileage is [h] Fuel: MAP-No.
850 h ENS590 DS-260833
SAP-No.: Samos no.: Customer order no.: Engine/Vehicle number
30-102939-09 791448 03LT/20819, 103 kW 03LT/20819, 103 kW
Customer part number DSBFD no.: Endurance run type [customer]: Endurance run conditions:
03L130755F 29265 Engine endurance run Profile of OVL + PZD + OVL
1. Subject

CP4 customer returns without complaint.
Engine no. 03LT/20819, 103 kW, emission standard: EU5

Mileage: 950 h with OVL + + PZD + OVL

2. Conclusion

Function:

The pump function in the specified testing point meets the requirements. In comparison to the delivery measurement, no significant
fuel-quantity drift is detectable.

Components:

Fretting wear on the high-pressure seal of the intake valve and the high-pressure seal in contact with the intake valve.

(See 3.10 Figures 1 and 2, rating 4)

Fuel deposits on the outer edges of the sealing surfaces of the intake valve and high-pressure seal. (See 3.10 Figures 1 and 2, rating
3)

Wear of the other components is low and without significant striking features.

Result:

The pump has passed the endurance run.
Deposit formation is due to fuel. Robert Bosch GmbH requires further information from the customer in this regard.

3. Results of diagnosis (visual findings)

oK |

Legend rating stages Uncritical X

Critical n
3.1 Drive
No striking feature ﬂ.l

3.2 Drivetrain X
No striking feature

3.3 High pressure x
Fretting wear at the high-pressure seal of the intake valve. (Rating 4, Figure 1).
Fretting wear on the high-pressure seal in contact with the intake valve (Rating 4, Figure 2).
Fuel deposits on the outer edge of the high-pressure sealing surfaces of the intake valve. (See 3.10 Figures 1 and
2, rating 3)
Fuel deposits on the outer edge of the high-pressure seal of the intake valve. (See 3.10 Figures 1 and 2, rating 3)
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EA11003EN-00923[1]

BOSCH ? | pummcri-Duprose [ I

report Date 3/3/2011
Department: Person responsible: Telephone: Use internal
external X

Confidentiality note

Confidential

3.4 Bearing
No striking feature

3.5 Shaft seal
No striking feature

3.6 Holes
No striking feature

3.7 Attached components (Metering Unit, Overflow Valve, Counting Point)
No striking feature

3.8 O-rings
No striking feature

3.9 Other
No striking feature

J:E:I:R:

3.10 Images

Fig. 1: Intake valve of fretting wear (Rating 4) Fig. 2: Fretting wear at stationery seal ring (Rating 4)

4. Hydraulic function

The pump function in the specified testing point meets the Delivery rate [I/h] Delivery rate [I/h]
requirements. In comparison to the delivery measurement, New part After testing
no significant fuel-quantity drift is detectable.
n[rpm] p_rail [bar] I_MU [A] 9/17/2009 11/8/2010
ST 200 200 0.4 4.4 45 i
LG 1000 1800 0.4 204 20.5 I

5. Destiny of the parts

The pump parts remain with Robert Bosch GmbH at the request of the customer

6. Attachments

None

Non-responsive co
ntent removed

G P :
Telephone: | [NIEEE elelaII=Rele]] Date: 3/10/2011 Signature:
ent removed

Tested:

Department

Telephone: Date: 3/110/2011 Signature:
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EA11003EN-00924[0]

BOSCH CP0$ CR pump CP4 - Diagnosis Report no. ]
report Date 3/10/2011
Department: Person responsible Telephone Use ) internal
Non-responsive content removed astarial -
Confidentiality note
Confidential

|\ on-responsive content removed
For
informa

tion:

Pump type: Customer: Project: Project / design pattern type
CP4.15_398 2x6_REC_3,3 1,95 MT4,2 vw R4 2.0 BINS Serijes | Series
Part number (TTNo.): Date of manufacture: Serial number: Manufacturing plant - line
0445010514 250310 0449 5150 JhP (Jihlava plant) -
Actual mileage is [h] Fuel: MAP-No.
890 h EN580 DS-265015
SAP-No.: Samos no.: Customer order no.: Engine/Vehicle number
30-101933-06 796025 C3LF /21493
Customer part number DSBFD no.: Endurance run type [customer]: Endurance run conditions:
03L 130 755D 29797 Engine endurance run TTHS/SRT

1.Subject

CP4 customer returns without complaint, pump diagnosed
Engine no. C3LE/21493 120 kW (Crafter 4 cyl.)

Emission standard: EU5, mileage: 890 h, endurance run profile TTHS / SRT

2. Conclusion

Function:
The pump function is within the specification limits. There is no significant drift in comparison to the delivery measurement.

Components:
Wear of the components is low and without significant striking features.

Result:
The pump has passed the endurance run.

OK

Lt

Uneritical X

Legend rating stages

3. Results of diagnosis (visual findings) il
ritical

3.1 Drive
No striking feature

3.2 Drivetrain
No striking feature

3.3 High pressure 35

No striking feature

3.4 Bearing

No striking feature

3.5 Shaft seal
No striking feature

3.6 Holes
No striking feature
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ENTIRE PAGE CONFIDENTIAL

& | CR pump CP4 - Diagnosis Report no. __
BOSCH . » bt — —
internal
Use
external X

Confidentiality note

Confidential

No striking feature

3.7 Attached components (metering unit, overflow valve, counting point)

x

3.8 O-rings
No striking feature

3.9 Other
No striking feature

3.10 Images

4. Hydraulic function

Delivery rate [I/h]

Delivery rate [I/h]

The pump function is within the specification limits. There is no significant drift in comparison to the delivery measurement.

New part After testing
n[rpm] p_rail [bar] |_MU [A] 3/25/2010 11/8/2010
ST 200 200 0.4 46 47 N | |
LG 1000 1800 0.4 20.6 205 N |
5. Destiny of the parts
The pump parts remain with Robert Bosch GmbH at the request of the customer
6. Attachments
None
Tested: Ntln-rasponsiu ?‘elephone: Non-responsive cont Date: 3/10/2011 Signature: Non-responsive con
Dopariment - cottent term ent removed tent removed
Telephone: Date: 3M10/2010 Signature:
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ENTIRE PAGE CONFIDENTIAL

BOSCH o a@ CR pump CP4 - Diagnosis heeing __
report Date 9/22/2011
R - internal
Non-responsive content remove e
external X
Confidentiality note
Confidential

For
informa
tion

I N\ on-responsive content removed

Pump type: Customer: Project: Project / design pattern type
CP4.2HS_747_2x5,63_REC_3,3_1.3_MT42 AUDI W36 2000bar (Q7) D/D
Part number (TTNo.): Date of manufacture: Serial number: Manufacturing plant - line
0445B20249_08 980 4011 011M FeP (Feuerbach plant)-M
Actual mileage is [h] Fuel: MAP-No.
160565 km India EU3 DS-276680
SAP-No.: Samos no.: Customer order no.: Engine/Vehicle number
30-101921-06 813822 059.H W36 586 / AUB41 04046
Customer part number DSBFD no.: Endurance run type [customer]: Endurance run conditions:
059 130 755 AK 31082 Vehicle endurance run 3-zone endurance run (NK6, cool1, hot)

1.Subject

CP4 Customer returns without complaint
Diagnosis after endurance run end
160,565 km vehicle durability test

Engine no. 059.H W36 586 / Vehicle No.: AU641 04046

Anti-wear package: without
Testing country: Germany

2. Conclusion

Function:

- Delivery rates after endurance run or test without significant fuel-quantity drift in comparison with the new state.

Components:

- The shaft seal on pump side (inside) shows increased wear (see Figure 3).

However, this is classified as uncritical.

- Both spring plates show smoothening with slight noticeable grooves (see Figures 1 and 2).

The wear of the two components is not critical and does not affect the function.
- Wear of the other components is low and without significant striking features.

Result:

- Wear of the shaft seal is increased most likely due to reduced lubricity of the fuel. This indicates a reduced viscosity of the fuel.
Maybe, there was a slightly increased proportion of free water or gasoline from the fuel at times.

- The pump has passed the endurance run

3. Results of diagnosis (visual findings)

3.1 Drive
No striking feature

Legend rating stages

oK | %

Uncritical X

Critical n

3.2 Drivetrain

Spring plate to the left and right: Smoothening with slight noticeable grooves (see Figures 1 and 2).

3.3 High pressure %
No striking feature ]

3.4 Bearing -x
No striking feature '
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EA11003EN-00925[1]

BOSCH a@ CR pump CP4 - Diagnosis Report no. -
g report Date 9/22/2011
R e 2 internal
epdrimer . . [S010 =3 Us’e
on-responsive content removed xderial s

Confidentiality note
Confidential

3.5 Shaft seal

Shaft seal pump-side: increased wear (see Figure 3).

3.6 Holes
No striking feature

No striking feature

3.7 Attached components (Metering Unit, Overflow Valve, Counting Point)

3.8 O-rings
No striking feature

3.9 Other
No striking feature
3.10 Images

Fig. 3: Shaft seal, pump-side

Figure 2: Spring plate to the right, piston system

4. Hydraulic function

Delivery rate [I/h]

Delivery rate [I/h]

of new part after testing
n[rpm] p_rail [bar] I_MU [A] 11/17/2009 3/10/2001
ST 200 200 0.4 8.5 8.5
LG 1000 2000 0.4 35.9 36.4

(technical customer documentation) for new parts.

No significant volumetric efficiency change, the volumetric efficiency is within the tolerance specified in the TCD
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EA11003EN-00925[2]

BOSCH § | CR pump CP4 - Diagnosis Report no. _
cpa l'9p0rt Date 9/22/2011
internal

Department: Person responsible: Telephone: Use )

Confidentiality note

Confidential
5. Destiny of the parts
The pump will be scrapped at the request of Audi.
6. Attachments
Appendix 1: Diagnosis images of drivetrain
Tested: Non-responsive P el INon-responsive con Date: Signature:
ontent removed tent removed
Department
Telephone: Date: Signature:

Page 3/3



ENTIRE PAGE CONFIDENTIAL
EA11003EN-00925[3]
Appendix 1 to process 2011-CP4_0203

Fig. 5: Camshaft, running surface US1 Fig. 6: Camshaft, running surface LS1
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EA11003EN-00926[0]

BOSCH 0@ CR pump CP4 - Diagnosis Report no. I
- report Date 7/11/2011
: o
Department: Person responsible: Telephone: - internal .
Non-responsive content removed external 1 x I

Confidentiality note
Confidential

To: ‘Non-responsive content removed

For
informa
tion:

Pump type: Customer: Project: Project / design pattern type
CP4.1S_398_2x6_REC_3,3_1,95_MT4.2 VW R4 2L EA189 Gen2 BINS c/C
Part number (TTNo.): Date of manufacture: Serial number: Manufacturing plant - line
0445B21210_01 006 4327 011M FeP (Feuerbach plant)-M -
Actual mileage is [h] Fuel: MAP-No.
101180 km North China fuel DS- 280121
SAP-No.: Samos no.: Customer order no.: Engine/Vehicle number
30-104330-20 819666 03L130755 AB VW316_BWO088-0S, 103 kW
Customer part number DSBFD no.: Endurance run type [customer]: Endurance run conditions:
731325 31512 Vehicle endurance run Profile radial run-out North China
1. Subject

CP4 customer returns without complaint

Diagnosis after endurance run end
101180km vehicle durability test

Anti-wear package for the roller support: AWP1
Anti-wear package for the high-pressure piston: AWP0O

Engine no. VW316 BW088-0S
Testing country:

2. Conclusion

Function:

- The hydraulic delivery rates after endurance run or trial are without significant drift of quantity in comparison with the

new state.

Components:

- The roller support shows a groove due to particle draft (see 3.10, Figure 1).

- The spring plate shows noticeable grooves and smoothening over large area (see 3.10, Figure 2).

-The above-mentioned striking feature should be classified as uncritical.
-The remaining components show normal wear pattern.

Result:
The pump has passed the endurance run. B
OK |3
3. Results of diagnosis (visual findings) Lagend ratng slages Uneritical :
Critical '
3.1 Drive
No striking feature > |

3.2 Drivetrain

Roller support to the right: Particle draft (see 3.10, Figure 1).

3.3 High pressure
No striking feature

3.4 Bearing
No striking feature
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EA11003EN-00926[1]

BOSCH L‘P0® CR pump CP4 - Diagnosis eport no

report Date 7/11/2011

internal ! !
Use R —

external 1 x 1

Confidentiality note

Department: Person responsible: Telephone:

Non-responsive content removed

Confidential

3.5 Shaft seal .

No striking feature

3.6 Holes

No striking feature

No striking feature

3.8 O-rings
No striking feature

3.9 Other

3.7 Attached components (Metering Unit, Overflow Valve, Counting Point) . |

No striking feature

3.10 Images

Particle draft Noticeable
groove
Fig. 1: Roller support to the right, running surface Image 2: Spring plate to the right, piston system

4. Hydraulic function

Delivery rate [I/h] of Delivery rate [I/h]
new part after testing
n[rpm] p_rail [bar] | |_MU [A] 6/29/2010 7/5/2011
LG 1000 1800 0.4 21.0 21.0
ST 200 2 0.4 4.4 4.4 I

The volumetric efficiency was checked and is within the tolerance specified in the TCD for new parts.

5. Destiny of the parts
The pump will be scrapped at the request of VW.

6. Attachments
No appendices.

———
Tested: \ e Telephone: | [NGIEER elelat R elelyl1 Date: 7/14/2011 Signature: Non-responsive ¢
C ontent removed

ent removed

Department

Telephone: Date: 7/15/2011 Signature:
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1003EN-00927[0]
BOSCH CR pump CP4 - Diagnosis report
@ P P 9 P Date 7/12/2011
Department: Person responsible: Telephone: internal
Use
Non-responsive content removed external X

Confidentiality note

Confidential
LN on-responsive content removed
For
inform
ation:
Pump type: Customer: Project: Project / design pattern type
CP4.1S_398_2x6_REC_3,3_1,9
5 MT4,2 VW R4 2L EA189 Gen2 BIN5 c/C

Part number (TTNo.):

Date of manufacture:

Serial number:

Manufacturing plant - line

0445B21210_01 006 4331 QVIFaP (Fousrach planl):
Actual mileage Fuel: MAP-No.
60000 km North China fuel DS-280122
SAP-No.: Samos no.: Customer order no.: Engine/Vehicle number
30-104330-20 819666 VW316_BW090-0S VW316_BW090-0S, 103 kW
Customer part number DSBFD no.: Endurance run type Endurance run conditions:
731325 31513 [customer]: Profile radial run-out North
Vehicle endurance run China
1. Subject

CP4 customer returns without complaint
Diagnosis after endurance run end

60,000 km vehicle durability test

Anti-wear package for the roller support: AWP1
Anti-wear package for the high-pressure piston: AWPO

Engine no. VW316_BW080-0S

Testing country_

2. Conclusion
Function

- The hydraulic delivery rates after endurance run or trial are without significant drift of quantity in comparison with the new

state.
Components

-The spring plate has noticeable grooves and large smoothening (see 3.10, Figure 1).
-The above-mentioned striking feature is yet to be classified as uncritical.

Result
- The pump has passed the endurance run.
g.' R.esu-—-llg of diagnosis (visual Legend rating stages uncriﬂgr 2 X
findings) Critical -
3.1 Drive
No striking feature X |
3.2 Drivetrain X |

Noticeable grooves and smoothening over a large area (see 3.10, Figure 1)

3.3 High pressure
No striking feature

3.4 Bearing
No striking feature
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EA11003EN-00927[1]

&
BOSCH o Reportno. | [
® SCH 0" | cq pump CP4 - Diagnosis report
Date 7/12/2011
Department: Person responsible: Telephone: internal | |
Use external | X

Non-responsive content removed

Confidentiality note

Confidential

3.5 Shaft seal
No striking feature

3.6 Holes
No striking feature

3.7 Attached components (metering unit, overflow valve, counting point)

No striking feature

3.8 O-rings
No striking feature

3.9 Other
No striking feature

thik:hik:

3.10 Images

noticeable
groove

Fig. 1: Spring plate to the right, piston

4. Hydraulic function

Delivery rate Delivery rate [I/h] after
[I/h] of new testing
part
nfrpm] p_rail [bar] I_MU [A] 6/29/2010 7/5/2011
LG 1000 1800 0.4 21.1 21.2
ST 200 200 0.4 45 4.4

The volumetric efficiency was checked and is within the tolerance specified in the TCD for new parts.

5. Destiny of the parts

The pump will be scrapped at the request of VW.

6. Attachments
No appendices.

: Non-responsive : .
Tested: e itord roincar LN ON-responsive co
ed ntent removed
Department: Phone

Date:

7/15/2011

Signature:

Non-responsi
ve content r
emoved

Date:

7/15/2011

Signature:
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+O03EN-00928(6]
@ . . 5
BOSCH CR pump CP4 - Diagnosis report
@ P P 9 P Date 7/M12/2011
Department: Person responsible: Telephone: internal
Non-restonsive content removed vy external X

Confidentiality note
Confidential

LN on-responsive content removed

For
inform
ation:
Pump type: Customer: Project: Project / design pattern type
CP4.1S_398_2x6_REC_3,3_1,9
5 MT4,2 VW R4 2L EA189 Gen2 BIN5 c/C

Part number (TTNo.):

Date of manufacture:

Serial number:

Manufacturing plant - line

0445B21210_01 006 4329 QVIFaP (Fousrach planl):
Actual mileage Fuel: MAP-No.
101077 km North China fuel DS-280123
SAP-No.: Samos no.: Customer order no.: Engine/Vehicle number
30-104330-20 819666 VW316_BW077-0S VW316_BW077-0S, 103 kW
Customer part number DSBFD no.: Endurance run type Endurance run conditions:
731325 31514 [customer]: Profile radial run-out North
Vehicle endurance run China
1. Subject

CP4 customer returns without complaint
Diagnosis after endurance run end
1,01,077km vehicle endurance run

Anti-wear package for the roller support: AWP1

Anti-wear package for the high-pressure piston: AWPO
Engine no. VW316_BWO077-0S

Testing country: North China

2. Conclusion
Function

- The hydraulic delivery rates after endurance run or trial are without significant drift of quantity in comparison with the new

state.
Components

Wear of the components is low and without significant striking features.

Result

- The pump has passed the endurance run.

3. Results of diagnosis (visual

findings)
3.1 Drive
No striking feature

Legend rating stages

OK X
uncritical X
Critical

3.2 Drivetrain
No striking feature

3.3 High pressure
No striking feature

3.4 Bearing
No striking feature
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CR pump CP4 - Diagnosis report
Date 7/12/2011
Department: Person responsible: Telephone: internal | |
Use external | %

Confidentiality note
Confidential

3.5 Shaft seal

No striking feature

[ x |

3.6 Holes

No striking feature

3.7 Attached components (metering unit, overflow valve, counting point)
No striking feature

3.8 O-rings

No striking feature

3.9 Other

3.10 Images

No striking feature

4. Hydraulic function

Delivery rate

Delivery rate [I/h]

[I/n] of new after testing
part
n[rpm] p_rail [bar] I_MU [A] 6/29/2010 7/5/2011
LG 1000 1800 0.4 21.1 21.2 B
ST 200 200 0.4 44 44 kgl

The volumetric efficiency was checked and is within the tolerance specified in the TCD for new parts.

5. Destiny of the parts

The pump will be scrapped at the request of VW.

6. Attachments

No appendices.

Department:

Non-responsi
ve content r
emoved

Non-responsive
content removed

Date:

7/15/2011

Signature:

Date:

7/15/2011

Signature:
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EA11003EN-00929[0]

CP4 — Diagnosis 17858 BOSCH

Persons

From:

Phone extension Phone extension Feuerbach
6/6/2007

Page 1 of 1
Appendix 0 page (s)

Non-responsive content removed

To:
For
information:
Customer: vw IBAS number: 105 225 862
Component: CP4.15-348-2X5.25-REC SaMOS: 0560399
Project: R4 2.01 Tdi g;’s_mme’ order / MKV
: . Parts receipt at dept. DS-
Engine / block no.: PC/EDI: 5/7/2007
TTNo.: 0445 B21 058 _02 Manufacturing site: 0110 (Feuerbach plant)
DoM: 685 Pattern type: C
Serial no.: 0044 Running time: 605 h
Add-on parts: Metering Unit Complaint: Endurance run end

Operating conditions: KRT (customer information)

1. Description of problem
The pump should be diagnosed and assessed according to the durability trial.

2. Diagnosis result

Leak-tightness:

The pump was seal-tight in the immersion test (air with 6 bar_rel, 10 min).
Function:

Quantity is within test tolerance for new parts at all testing points. The seal-tightness of the HP valve is OK. No
hydraulic defects were found.

Parts visual findings:

The drivetrain parts (camshaft, roller, roller support, HP pistons, bearings) are in very good condition. The machining
marks on the cam track are still visible. No striking feature present.

3. Conclusion
The pump does not show any striking feature in the function and wear. The pump has passed the test.

4. Destiny of the parts
The parts are returned to the customer.
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Report passed on to the customer: yes
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CP4 - Diagnosis 17846
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information:
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Component:

Project:

Engine / block no.:

TTNo.:

DoM:

Serial no.:

Add-on parts:
Operating conditions:

Persons

vw
CP4.15-348-2X5.25-REC

R4 2.01 Tdi

03LD/16351

0 445 B21 043_02
681

4768

Metering Unit
Application

Phone extension

responsible
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IBAS number:

Samos:

Customer order / MKV
no.:

Parts receipt at dept. DS-
PC/EDI:

Manufacturing site:
Pattern type:
Running time:
Complaint:

BOSCH

Feuerbach
6/22/2007
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105 225 852
0560377

5/7/2007

0110 (Feuerbach plant)
B3.3

950h

Endurance run end

1. Description of problem
The pump should be diagnosed and assessed according to the durability trial.

2. Diagnosis result

Leak-tightness:

The pump was seal-tight in the immersion test (air with 6 bar_rel, 10 min).
Function:

Quantity is within test tolerance for new parts at all testing points. The seal-tightness of the HP valve is OK. No
hydraulic defects were found (see Table 1)

Parts visual findings:

The drivetrain parts (camshaft, roller, roller support, HP pistons, bearings) are in very good condition. The machining
marks on the cam track are still visible. No striking feature present.

3. Conclusion
The pump does not show any striking feature in the function and wear. The pump has passed the test.

4. Destiny of the parts
The parts are returned to the customer.

Delivery Back measurement
measurement
n[rpm] p [bar] iMetering 1/30/2006 5/9/2007
Unit [A]
KL1-S 3375 500 0.40 77.9 78.1
LG 1000 1800 0.40 204 20.4
ST 200 200 0.40 4.5 45

Table 1: Functional test 681-4768
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CP4 — Diagnosis 17846 BOSCH

Persons . .
. Phone extension Phone extension Feuerbach
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VOLKSWAGEN

HPFP - Assessment

Manufacturer Bosch Date 26.01.10
Series CP4.1 Person in charge

VW - part number |03L130755 Project RPU
Manufacturer part (0445010507 Engine no. CDC 000002
no.
Serial no. / DoM BPT 1451 /260109 Qutput:
|Drawing no. / pattern Fuel

Revision index 0007 Vehicle / test rig
Plant 515 Running time /  [100000 km
Complaints / RPU verification engine

comments

Component Assessment Remark
OK Not OK

housing

Drive shaft

Roller support

Roller

Tappet hole

HP piston

Spring washer / anti-friction paint coating

Shaft seal / seal-tightness

Corrosion

|Bearing

|Lp ports

HP ports

MU / MU hole

P XXX XXX

Hydraulic function

Delivery rate

Injection pressure

Drive power

Seal-tightness under load

Pressure valves X

Overflow valve
Dirt / chips X

Electrical function

Plug contacts X

|Metering Unit

|Remarks:
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