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Page: Status:Responsible:

Source: Jammed subassy Backplate Investigation 12.10.2017.pptx

5TK5-7/Nitschel, Oliver 13. Okt. 2017

Visual inspection



Page: Status:Responsible:

Source: Jammed subassy Backplate Investigation 12.10.2017.pptx

6TK5-7/Nitschel, Oliver 13. Okt. 2017

Visual inspection
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Source: Jammed subassy Backplate Investigation 12.10.2017.pptx

7TK5-7/Nitschel, Oliver 13. Okt. 2017

Visual inspection

 Latch received with all levers in home-position

 no sticky-behavior opening from outside

 Blue particle not present on latch or box anymore
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Page: Status:Responsible:

Source: Jammed subassy Backplate Investigation 12.10.2017.pptx

9TK5-7/Nitschel, Oliver 13. Okt. 2017

Visual inspection
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Source: Jammed subassy Backplate Investigation 12.10.2017.pptx

10TK5-7/Nitschel, Oliver 13. Okt. 2017

Tear down of latch – cut off retention plate with KV 

housing
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Source: Jammed subassy Backplate Investigation 12.10.2017.pptx

13TK5-7/Nitschel, Oliver 13. Okt. 2017

Tear down of latch – sub-assembly backplate
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Source: Jammed subassy Backplate Investigation 12.10.2017.pptx

14TK5-7/Nitschel, Oliver 13. Okt. 2017

Tear down of latch – sub-assembly backplate dismounted 

from latch
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Source: Jammed subassy Backplate Investigation 12.10.2017.pptx

15TK5-7/Nitschel, Oliver 13. Okt. 2017

Tear down of latch – sub-assembly backplate dismounted 

from latch
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Source: Jammed subassy Backplate Investigation 12.10.2017.pptx

16TK5-7/Nitschel, Oliver 13. Okt. 2017

 Disassemble sub-assembly backplate with grease and abrasion

Tear down of latch – sub-assembly backplate

disassembled
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Source: Jammed subassy Backplate Investigation 12.10.2017.pptx

17TK5-7/Nitschel, Oliver 13. Okt. 2017

 Disassemble sub-assembly backplate after cleaning

Tear down of latch – sub-assembly backplate

disassembled
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Source: Jammed subassy Backplate Investigation 12.10.2017.pptx

18TK5-7/Nitschel, Oliver 13. Okt. 2017

 Disassemble sub-assembly backplate after cleaning

Tear down of latch – sub-assembly backplate

disassembled
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Source: Jammed subassy Backplate Investigation 12.10.2017.pptx

19TK5-7/Nitschel, Oliver 13. Okt. 2017

Tear down of latch – sub-assembly striker guide and 

backplate with pawl and claw 
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Source: Jammed subassy Backplate Investigation 12.10.2017.pptx

20TK5-7/Nitschel, Oliver 13. Okt. 2017

Tear down of latch – sub-assembly backplate with pawl 

and claw 
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L  - China

Tear down documentation

Wuppertal, 18.08.2017
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Source: Jammed subassy Backplate Investigation 12.10.2017.pptx

23TK5-7/Nitschel, Oliver 13. Okt. 2017

Visual inspection

 Latch received in jammed condition (not possible 

to latch) 

 KV Transmission lever (zamak) jammed / KV 

plastic lever in home position
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Source: Jammed subassy Backplate Investigation 12.10.2017.pptx

26TK5-7/Nitschel, Oliver 13. Okt. 2017

Tear down of latch – sub-assembly backplate

- after cutting off retention plate the failed condition is still present

- spring between O/S transmission lever and bushing
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Source: Jammed subassy Backplate Investigation 12.10.2017.pptx

29TK5-7/Nitschel, Oliver 13. Okt. 2017

Tear down of latch – sub-assembly backplate single parts

Abrasion of KV-transmission lever visible – residues

on contact surfaces of neighbour parts as well
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Root cause investigation Jammed subassy Backplate
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Tolerance study - worst case
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Material analysis of KV transmission lever

Conclusion:

- Material is ok. (COB Lab Report 5806)

- The abrasion is not based on a material failure

Spec. Current CZ

8/2017

Durability

V10.627

No 6 LH

Durability

V10.627

No 7 RH

Reference part

PD as field part

Cavity L1/L3/R2/R3 L2 R3 L1/L2/R3/R4

GD ZN Al 4 Cu1 Ok Ok Ok Ok

Hardness

HV1: 97

114-118 112-114 108-113 108-112

Density

Min 6,4 g/cm3

6,419-6,447 6,445 6,451 6,412-6,437

Porosity (no spec.) Ok Ok Ok Ok

Microstructure homogeneous homogeneous homogeneous homogeneous

Summary Ok Ok Ok Ok





Page: Status:Responsible:

Source: Jammed subassy Backplate Investigation 12.10.2017.pptx

51TK5-7/Nitschel, Oliver 13. Okt. 2017

Single part measurement - Current production

IBH-Innen: C36085/84

C36085-102 Linienform bis 0,3 Rechtwinkligkeit 0,2

Datum No. 10 No. 45_1 No.45_2 No. 46

10.1.2017 -

5.8.2017

n=70

average 0,160 0,006 -0,024 0,057

Linienform bis 0,35

C36084-102 Linienform bis 0,3 Rechtwinkligkeit 0,2

Datum No. 10 No. 45_1 No.45_2 No. 46

10.1.2017 -

5.8.2017

n=70

average 0,185 0,011 -0,042 0,046

Linienform bis 0,35

Conclusion:

Series production ok
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Single part measurement - Current production

ABH-Innen: 738819/20

Conclusion:

Series production ok

738819-104 Linienform bis 0,4

Datum No. 32

3.10.2016-

9.8.2017

n = 68

average 0,158 -0,073 -0,090 4,515 4,531

No. 76 (2 Punkte) No. 79 (2 Punkte)

Linienform 0,35 4,5 +0,1 / -0,15

738820-104 Linienform bis 0,4

Datum No. 32

3.10.2016-

9.8.2017

n = 68

average 0,083 -0,010 -0,009 4,539 4,515

No. 76 (2 Punkte) No. 79 (2 Punke)

Linienform 0,35 4,5 +0,1 / -0,15
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Next steps

No Action Start End Status

7
KV transmission lever

Control plan content for height dimension
28.08.2017 05.09.2017 done

8

Process walk investigation

- Check serial random inspection

- Check changeover process traceability documents

- Check NRFT documents

- Check assembly line CV

28.08.2017
05.09.2017

15.09.2017
done

9

Design options:

What pot. design solutions are available to reduce gap 

or avoid abrasion? 

15.09.2017 22.09.2017 In progress
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Warranty parts

Component measurement chamfer

Example: 16-16 Example: 17-49
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Risk evaluation

Bush -chamfer

• Measured components from field parts with NTF

• Bush / chamfer

• Clarification with logistcs for relevant 

production dates 9/15-5/16 Brose 6.10.17

• Supplier is informed

Needs shipping notes from Brose
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Abrasion KV-Lever

Ishikawa

Remark:

4.3 added
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Reproduce failure mode

Test procedure
Test: Reproduce failure mode "sticky KV-transmission lever"

Latches with: 

Rest: current series components

Variant: LH latches

Amount: 2

2 total series parts for comarison

Procedure:

7.6.5 Temperature cycling

ORL operation at RT 2.500 cycles on rapid device

Wet-Dust Application after 2.500 cycles

ORL operation at RT 2.500 cycles on rapid device

Salt spray test 24h after 5.000 cycles with mounted watercaps

ORL operation at 38°C/ 95% humidity 5.00 cycles on Durability test rig

After 8h storage opening the latches via KV

Function check, consisting of: 

-     Latch opened after KV?

-     Pawl latches again?

-     KV transmission lever free rotating?

-     KV transmission lever back to home position?

-     O/S transmission lever release free rotating?

-     O/S transmission lever release back to home position?

-     Latch opens via KV without O/S release pull?

-     Test: Intermittent unlock issue successful?

Timing

Procedure 22.09.2017 done

Test duration approx 3 weeks 

Test end 20.10.2017

Bush with champfer similar to field part

- 0,5 (Spec. -0.4) and -0,7 (Spec. -0.6) 

KV-Transmission lever from field parts 

approx 5mm  (Spec. 5,2 -0,05) 

(overnight (>8h) storage at 38°C/ 95% humidity

with latch closed and CL engaged on Durability test rig
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Design Idea material properties Point 3

Properties Current Material [ZP 5] Other possible Material [ZP 2]

Tensile strength 331 MPa 397 MPa

Shear strength 262 MPa 317 MPa

Compressive strength 600 MPa 641 MPa

Hardness (Brinell) 114 130

Abrasion test for direct comparison under investigation by central laboratory
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Design Idea forced resetting Point 6

• Prepared prototype sample 

• Welded wall onto serial outside transmission lever

• Solution creates forced resetting of outside transmission lever 

• See Video for the behavior of the lever – part build up without o/s 

transmission lever spring and without KV transmission lever spring

Video
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Mini-Tab Investigation

Based on current investigation, diameter KV transmission lever differences 

has no influence to abrasion

 This has to be confirmed with more data
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Mini-Tab Investigation

Based on few available data: bigger axial chamfer leads to more abrasion

 This has to be confirmed with more data
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Mini-Tab Investigation

Based on few available data: bigger radial chamfer leads to more abrasion

 This has to be confirmed with more data
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Affective production period

 Deliveries from 30. May 2016 onwards  OK

 Deliveries before May 2016  still under investigation
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Mini-Tab Investigation

Requalification 1/year at supplier, 2016 different
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Unilatch High end
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DoE

Procedure

Latches with: acc DOE Level (4 factors, 2 Level)

Variant: FT LH and RR RH

Amount: 8 + 8 16

Equipment Durability test rack (4 latches)

Climatic chamber

Procedure: Operating by Cycles Conditions Spec: Check Loop

Preperation

ORL+KV

open, close 2500 5°C

Latches on 

test-rack

Jammed condition detect via 

pawl microswitch

Climate 

change

ORL+KV

open, close 2500 60°C / 95% rH

Latches on 

test-rack

Jammed condition detect via 

pawl microswitch

no

>8h (overnight) 

storage

60°C / 95% rH

 latch closed and CL 

engaged

Latches on 

test-rack

ORL+KV 1

60°C / 95% rH

 latch closed and CL 

engaged

Latches on 

test-rack Function check

Salt spray test 24h with 

mounted watercaps

Salt test 

chamber Function check Extended Step 

Drying 4h RT

Humidity 60°-95% over 

night (12h)

Drying 4h RT

Latches on 

test-rack Function check Extended Step 

1
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DoE

Plan + Results Position 1 + 2

DoE – Results

after extended

procedure

(5000cycles + 

corrosion)

Position3 + 4

Pre-Test Results

after test

(35000cycles + 

corrosion)

Pre-Test Results: 1 Latch failed (8mm)

DoE Results: No latch failed with extended procedure
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DoE

Model for Result average gap home position 1-2

R-Qd: 65,87% < 80% 

-> DoE factors not complety explaining the result. 

-> Additional factor(s) to consider.

2-factor interferance in model (p-value >0,05 but contribution is

relevant)
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DoE

Model for Result average Gap home position 1-4

R-Qd: 68.69% < 80% 

-> DoE factors not complety explaining the result. 

-> Additional factor(s) to consider.

2-factor interferance in model (p-value >0,05 but contribution is

relevant)
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DoE

Graphical evaluation

Conclusion: Residual Charts sufficient

Histogram : shape with two „peaks“ at ends

Result average gap home position 1-4 Result average gap home position 1-2
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DoE

Effects diagram

Result average gap home position 1-4 Result average gap home position 1-2
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DoE

Maximum optimisation graph

• Both models are showing the same potential maximum gap position of

approx 3,6 mm. Less than critical gap 7,7mm

• Maximum of 3,6 mm less than measured single value (5 or 8mm) shows

that additional factor is to contribute. (see R-Qd value approx 65%<80%)

Result average gap home position 1-4 Result average gap home position 1-2
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DoE

Summary

• DoE factors do not fully explain the response variation. (R-

Qd<80%)

• DoE factors within the tested levels are not causing a gap to

home position of KV-transmission lever higher than critical. 

(max 3,6mm < critical 7,7mm)

• Field failure: 

3 corrective actions (bush chamfer, KV-transmission lever height, 

spring design (index 105 load abuse change) are in place since

production date 6/2016. No failure occured after PD 6/2016.

• Next step: Parking of DoE activities, observation of field.



Exterior Door Open Unexpectedly 
Whilst In Motion

NHTSA Review 15 November 2017
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Problem Description

Problem Definition:
Post-P068 software flash failures reported where the customer verbatim indicates that one or more of the doors on their vehicle has opened whilst the vehicle was in motion.  
Issue affects mainly the MENA region in terms of incidence rate however a few reports have also been observed elsewhere in the world.  P068 software dealt with the KV 
actuator in the latch being placed into a short circuit condition immediately following de-energising the KV motor.  The P068 software flash eliminated the short circuit condition 
for the first 900ms following de-energising the motor, allowing the KV lever to return to its home position  without any resistance from the motor.  The latch was updated with a 
stronger KV return spring (August 2015), grease applied to the sinter bearing (Dec 2015), and a patch to resolve the leak path to the sinter bearing (Feb 2016).  The grease has 
since been deleted as the leak path is no longer an issue therefore the sinter bearing is no longer compromised (July 2016).
With all these fixes in place by definition it cannot be the KV actuator fault that is causing the latch to be held in a released condition.  Therefore the fault must lie elsewhere in 
the system.  
Issue First Discovered: 
From the Critical Concerns identified the issue first appeared in the USA 2 days after P068 was launched. From the analysis conducted it appears that the exterior release 
handle was the cause of the failure on this vehicle.  

Vehicle Specs/Markets Affected:  
Failure mode can affect any vehicle as per the below chart.  However, Markets affected are ARE (26), GBR (3), USA (3), CAN (2), KWT (2), and CHN (1). Historically it is only 
high handle vehicles (L405 and L494) that exhibit this error state as the tendency is deploy the handle downwards.  No verbatim indicating failure mode exists on any other
vehicle lines, despite the reinforcement being common.
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Similar Markets
Power and Sample Size Analysis

Minimum market sample size of 
~500 cars for a 90% confidence of 
seeing the defect

Hot markets with similar climatic 
conditions isolated from ROW 
Volumes shown are combined L405 
and L494

Any market with a volume >500 
vehicles should see the failure

Markets such as ZAF, AUS, SAU, 
QAT, MAR are all very similar 
climatic and environmental 
conditions to ARE and KWT

No failures reported in these markets

Country Sold Build Reports R/1000
USA - UNITED STATES 69860 3 0.042943
CHN - CHINA 44369 1 0.022538
ITA - ITALY 8074
ARE - UNITED ARAB EMIRIATES 6518 29 4.449218
AUS - AUSTRALIA 6285
KOR - KOREA, REP OF   (South) 4107
ESP - SPAIN 3109
SAU - SAUDI ARABIA 2936
GIB - GIBRALTAR 2799
ZAF - SOUTH AFRICA 2283
TUR - TURKEY 1543
KWT - KUWAIT 1518 2 1.317523
BRA - BRAZIL 1317
QAT - QATAR 1251
MAR - MOROCCO 931
PRT - PORTUGAL 680
GRC - GREECE 554
BGR - BULGARIA 455
MEX - MEXICO 437
OMN - OMAN 417
CHL - CHILE 285
LBN - LEBANON 281
IRQ - IRAQ 265

Combined
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Market Specifics
Speculation on Localisation

• Why only in the ARE and KWT Markets?

• Market demographic of owners

• Relative affluence of these markets compared globally

• Particularly strong local feedback networks within a relatively small community, accelerating 
awareness of potential issues

• Specific climatic conditions
> Dust
> Heat
> Humidity
> Solar Load
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• Perform three temperature tests – ambient (20°c), high ambient (50°c), and high ambient + high 
solar load (80°c)

• Conduct 21,000 cycle durability with slight lateral loading condition

• Repeat the baseline tests at the three temperature ranges

• Conduct a further 21,000 cycle durability with slight lateral loading

• Repeat the baseline tests one final time

• The results will tell us if the likelihood of failure increases or decreases with time and customer use

• NB; Glass Transition Temperature (Tg) of PA66 GF30 (handle chassis material) is 80°c – POM (handle strap material) is always used 

above the Tg as this is -50°c to -30 °c

Root Cause Analysis
Test Plan (KLT and Wear Out)
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Root Cause Analysis
Material Behaviour Characteristics

l1 l2 l3 w l1 l2 l3 w Time Checked

17.74 16.33 19.96 140.80 18.56 17.51 16.81 271.30
% 99.92 100.23 100.57 99.93 % 100.47 100.09 99.93 99.90

17.81 16.38 19.91 141.50 18.58 17.51 16.86 272.60
% 100.32 100.54 100.32 100.43 % 100.57 100.09 100.23 100.38

17.69 16.26 19.92
% 99.90 99.78 99.87

A2 50 deg - 100% humidity

10/08/2017 07:30

09/08/2017 15:40

10/08/2017 07:30

A1 C1

C1A1

50 deg - 12% humidity

50 deg - 100% humidity 50 deg - 100% humidity

50 deg - 12% humidity

l1 l2 l3 w l1 l2 l3 w
17.79 16.30 19.85 140.90 18.55 17.48 16.82 271.60
17.71 16.25 19.88 141.10 18.41 17.50 16.81 271.60
17.81 16.33 19.84 140.80 18.49 17.49 16.84 271.50
17.76 16.30 19.84 140.80 18.49 17.50 16.83 271.60
17.70 16.28 19.82 140.90 18.43 17.50 16.81 271.60

Average 17.75 16.29 19.85 140.90 Average 18.47 17.49 16.82 271.58
17.69 16.30 19.94 123.90 18.46 17.44 16.79 264.60
17.72 16.30 19.95 124.10 18.49 17.45 16.85 264.60
17.69 16.31 19.94 124.00 18.47 17.46 16.84 264.70
17.73 16.29 19.94 124.10 18.47 17.47 16.80 264.70
17.71 16.28 19.96 123.80 18.46 17.47 16.80 264.70

Average 17.71 16.30 19.95 123.98 Average 18.47 17.46 16.82 264.66
17.65 16.31 19.95 123.50 18.53 17.50 16.85 264.80
17.64 16.27 19.86 123.30 18.47 17.48 16.82 264.80
17.66 16.28 19.88 123.30 18.46 17.50 16.85 265.20
17.68 16.28 19.89 123.50 18.51 17.50 16.84 264.90
17.65 16.26 19.86 123.60 18.48 17.49 16.81 264.90

Average 17.66 16.28 19.89 123.44 Average 18.49 17.49 16.83 264.92

Initial conditions

C3

C2

C1A1

A2

A3

A baseline series of measurements 
was taken and this is used as the 
“control” sample.  The parts were then 
stored at various temperatures and 
humidity, then measured.  

The maximum deviation from the 
control sample was 0.57% growth
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Measurement Study 2
Effect of Heat and Humidity

• Previous study did not have the “resolution” required

• Study also had some outliers that were considered to be skewing the data

• New study commissioned using optical scanning equipment

• 10-off handles and 10-off chassis tested

• Test process as follows:

• 5% relative humidity, soak for 6 hours at 20°c, measure, then repeat at 40°c, 
60°c, and 80°c

• 50% relative humidity, soak for 6 hours at 20°c, measure, then repeat at 
40°c, 60°c, and 80°c

• 95% relative humidity, soak for 6 hours at 20°c, measure, then repeat at 
40°c, 60°c, and 80°c
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Handle Measurement
Effect of Heat and Humidity
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Chassis Measurement
Effect of Heat and Humidity
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Optical Measurements
Displacement and Rotation
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Optical Measurements
Displacement and Rotation
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Optical Measurements
Displacement and Rotation
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Optical Measurements
Displacement and Rotation

• Optical measurement techniques and high speed camera work give more 
insight

• Using latest CAD models there is clearly no jam where the handle used to 
stick on the leading edge of the chassis

• The jam at the rear is mitigated by the additional rib running backwards 
through the chassis

• Using the latest level parts we are unable to recreate the jam

• UNABLE TO DEVELOP RELIABLE MEASUREMENT SYSTEM







45CONFIDENTIAL

MSA Update
Testing performed CW37

• Multiple regression (DOE with existing data) has been done based on 273 
existing tests.  The following factors have been included:

• Operator applying load (2 operators)

• Angle of load application (45, 47.5, 50, 55 and 60 degrees to horizontal)

• Temperature (20, 40 and 80 degrees C)

• Cycles performed in key life test (0, 21000 and 42000)

• 2 handles 

• This enables us to analyse sensitivity of load to jam the handle to these 
factors and also make an assessment of the existing measurement system.
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MSA Update
Testing performed CW37

• Additional factors not included in original runs:

• Effect of heat and humidity in combination not included in main 
experiment.  A separate experiment measuring a part at ambient, in dry 
heat and humid heat shows weight gain in humid heat and weight loss in 
dry heat compared to ambient. This indicates water absorption should be 
investigated further in subsequent experiments.

• Dust not included in original experiment.  Need to do a small experiment to 
determine if this is significant and review customer data to apply right type 
of dust.  

• No direct consideration of design variables (except using 2 different 
latches) – only external noise factors included in existing experiments. 
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Clutch Mechanism
KV Transmission Lever Jam

• Chinese complaint of door unable 
to close

• Latch received at Brose
• KV lever in home position with no 

winds on the motor spindle
• KV transmission lever out of 

home position 
• Pawl unable to lock claw and 

latch unable to be closed
• CT scan shows jammed spring on 

main rotational bush
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Clutch Mechanism
KV Transmission Lever Jam

CAD image showing joint stack and how it should look
Careful teardown of the clutch left the jammed condition present until the pawl 
pin was removed
Error state present in the image above – spring clearly jammed between main 
bush and outside release chain transmission lever
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Clutch Mechanism
KV Transmission Lever Jam

Tearing down the clutch mechanism revealed significant abrasion
The abrasion has left residues over the outside release chain transmission lever 
and the KV transmission lever
The KV transmission lever is the part that has suffered from this abrasive contact
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Clutch Mechanism
KV Transmission Lever Jam

Abrasion area clearly visible on 
the KV transmission lever

Part measured after cleaning all 
residue and grease

Height returned 4.92mm

Specification 5.20 +/- 0.05mm

Part is considerably undersized 
in this area following use
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Clutch Mechanism
KV Transmission Lever Jam
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Clutch Mechanism
KV Transmission Lever Jam
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Clutch Mechanism
KV Transmission Lever Jam

KV Transmission Lever

Abraded, worn area of the 
lever is out of spec at 
4.92mm

Other areas of the lever 
are also out of spec at 
5.06mm

Supplier is engaged to 
resolve OOS conditions
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Clutch Mechanism
KV Transmission Lever Jam
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Clutch Mechanism
KV Transmission Lever Jam

Current Production Conformance

CONFORMS

CONFORMS CONFORMS

CONFORMS



57CONFIDENTIAL

Clutch Mechanism
KV Transmission Lever Jam

Parts returned where 
the customer alleges the 
door opened were 
investigated

Parts that have 
exhibited no failure on 
the bench have been 
stripped down

No observable 
deterioration of the KV 
transmission lever is 
evident

All parts conform to 
specification 
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Clutch Mechanism
KV Transmission Lever Jam

Reproduce failure mode;

Specification for test 
currently being written (due 
22/09/2017)

Addition of wet dust to 
provoke abrasion

Salt spray conditioning 

Test anticipated start date 
29/09/2017

Test termination 20/10/2017
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Clutch Mechanism
KV Transmission Lever Jam

Abrasion was never evident during DV / KLT testing

Ishikawa under development to understand why the abrasion occurs

Ishikawa will form a direct input into the test method being developed and also 
sample selection for testing subjects
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Clutch Mechanism
KV Transmission Lever Jam
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Clutch Mechanism
KV Transmission Lever Jam
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Clutch Mechanism
KV Transmission Lever Jam
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Next Steps in Investigation

• From PSCC
> Brose (supplier) DFMEA deep dive for any other possible failure modes not yet revealed
> Investigate key characteristics on parts which affect KV Transmission Lever Jam condition
> Brose Supplier parts quality over time – assurances all parts are delivered to spec. –

dimensions and critical characteristics, material etc.
> Tier 2 (to Brose) manufacturing change history including controls and reasons for changes.

• To be reviewed with Brose and JLR PSCC on 28 November 2017



PSCC 23.01.2018

Unilatch KV-Transmission Lever 

JLR Whitley, 23.01.2018
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PSCC 23.01.2018

Risk evaluation – Timing presented to PSCC 12.12.2017

No Chapter Task Start End

1 Abrasion test Target: Abrasion rate on KV-Transmission lever 30.11.2017 15.12.2017

2

Disassembly of

field parts
Target: Bush and KV-Transmission lever from PD before 5/2016

Re-use of components to build test samples 11.12.2017 15.12.2017

3

Field latch 

components

Target: 

Dimension results from Bush and KV Transmission lever from PD before 

5/2016

Availability of components for (old) design index before 5/2017 15.12.2017 05.01.2018

4 DOE components Target: Prepare samples acc. DOE Plan 05.12.2017 12.01.2018

5

DOE samples

build Target: Latches acc. design Index before Mai 2016 15.01.2018 18.01.2018

6 Pre-Testing
Target: Procedure for DOE is feasible to detect the failure mode (3 times)

Most critical (No5) and uncritical (No16) combination from DOE-Plan. 19.01.2018 31.01.2018

7 DOE Target: Evidence for contribution of nok chamfer/height 31.01.2018 23.02.2018

8 Result Target: Interpretation of DOE output 01.02.2018 24.02.2018
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PSCC 23.01.2018

Risk evaluation – Timing update

80% 

Done

Done

Done

Done

Done
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PSCC 23.01.2018

Next Steps from PSCC 28.11.2017 - Update 

 Finalise D-FMEA review regarding bearing areas cw50/2017 -> done

 Evaluate CC and SC characteristics on further single parts cw50/2017 -> done

 Defined characteristics of bushing and KV transmission lever 

to be implemented in supplier process (Change management) cw04/2018 -> done

Process at supplier under control 

PPAP target cw12/2018 

Brose will focus on investigation of robustness increase 

of latch design, as follows: 

 Forced resetting of O/S transmission lever Q3-2018 

detailed planning to be done  

 Investigate feasibility of smaller chamfer on bushing cw04/2018  

 Investigate feasibility of more wear-resistant material 

of KV-transmission lever. ZP2 ordered. cw7/2018

Next step: abrasion test to compare with ZP5 (serial) cw10/2018
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Backup

 Presentation shown to PSCC at 28.11.2017 and 12.12.2017
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PSCC 12.12.2017

Questions raised by PSCC on 28.11.2017

1. What evidence can Brose present, that the failure mode will not occur on latches built

before Jan 2016 and after Mai 2016?

- batch issue

- Nio parts + conditions

- Design issue

2. Brose to present timing plan regarding risk assessment

3. For how long will abrasion occur? Does it stop at some point of time? 

Team should perform a DoE to judge/identify influence factors.

4. Are there relevant minor deviations during supplier audits for bushing and KV 

transmission lever?

5. KV-Function disabled in RFA – explain technical effect
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PSCC 12.12.2017

Risk evaluation - Timing

No Chapter Task Start End

1 Abrasion test Target: Abrasion rate on KV-Transmission lever 30.11.2017 15.12.2017

2

Disassembly of

field parts
Target: Bush and KV-Transmission lever from PD before 5/2016

Re-use of components to build test samples 11.12.2017 15.12.2017

3

Field latch 

components

Target: 

Dimension results from Bush and KV Transmission lever from PD before 

5/2016

Availability of components for (old) design index before 5/2017 15.12.2017 05.01.2018

4 DOE components Target: Prepare samples acc. DOE Plan 05.12.2017 12.01.2018

5

DOE samples

build Target: Latches acc. design Index before Mai 2016 15.01.2018 18.01.2018

6 Pre-Testing
Target: Procedure for DOE is feasible to detect the failure mode (3 times)

Most critical (No5) and uncritical (No16) combination from DOE-Plan. 19.01.2018 31.01.2018

7 DOE Target: Evidence for contribution of nok chamfer/height 31.01.2018 23.02.2018

8 Result Target: Interpretation of DOE output 01.02.2018 24.02.2018
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PSCC 12.12.2017

Risk evaluation overview

Target: Identify the risk of jamming for latch status before 5/2016

Input:

DOE:

Factor: 1) Height of KV-Transmission Lever 2) chamfer of bush

Effect/Interaction of factors -> What ?

Data:

Measured components from field return parts (approx. 200)

Process capability / probability -> How many ?

Output:

Are the factors causing the jammed status?

What is the probability of the identified critical factor? 

What is the pobability for jamming?





Systemlieferant der internationalen 

Automobilindustrie
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Questions from Mail Matt Newman

Key questions that were asked and require responding to are as follows;



 Current Production;

 1. What controls are currently in place that guarantee parts meet specification at 

Brose's suppliers (Tier 2, Tier 3 etc)?

 2. What controls are in place at Brose Roznov to ensure supplier parts meet

specification before being assembled into the latch?

 3. How are we able to confidently say that the issue with the KV lever being out of

specification and the bush chamfer being out of specification was resolved in May 

2015?

 Future Production;

 4. Complete DFMEA review

 5. Assurance that all potential failure modes on the latch have been considered and

mitigated, including any abrasion or wear and tear conditions that could reasonably be

expected

 6. What can Brose do, from a specification perspective, to ensure that parts supplied

from Tier 2 and Tier 3 suppliers meet specification on function-critical parts
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Current Production;

1. What controls are currently in place that guarantee

parts meet specification at Brose's suppliers

Focus: KV-Subassy Components
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Current Production;

1. What controls are currently in place that guarantee

parts meet specification at Brose's suppliers

Component Drawing

SC´s

Feasebility PPAP CP check

Incl. SC´s

Current cpk

Lever ORL

738819

3 confirmed released confirmed capable

Lever

D01886

2 confirmed released confirmed capable

Lever

D01888

0 confirmed released confirmed n/a

Spring

D02491

3 confirmed released confirmed capable

Bush

D01885

2 confirmed released confirmed capable

Spring

D01826

1 confirmed released confirmed capable

Bush

D01891

0 confirmed released confirmed n/a
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Current Production;

1. What controls are currently in place that guarantee

parts meet specification at Brose's suppliers

Component Drawing

SC´s

Feasebility PPAP CP check

Incl. SC´s

Current cpk

Lever ORL

738819

3 confirmed released confirmed capable

LH

Dimension       Cpk

RH

Dimension       Cpk

Profil 0,4 1,36

Profil 0,35 at M1 2,7

Profil 0,35 at M2 3,19

Dim 4,5 at P7 1,57

Dim 4,5 at P8 1,85

Profil 0,4 1,34

Profil 0,35 at M1 3,72

Profil 0,35 at M2 7,45

Dim 4,5 at P7 1,33

Dim 4,5 at P8 1,62

Remark: SC´s not linked to KV jammed issue

Conclusion: Part is ok and under control
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Current Production;

1. What controls are currently in place that guarantee

parts meet specification at Brose's suppliers

Component Drawing

SC´s

Feasebility PPAP CP check

Incl. SC´s

Current cpk

Lever

D01886

2 confirmed released confirmed capable

LH

Dimension       Cpk

RH

Dimension       Cpk

Remark: SC´s not linked to KV jammed issue

Conclusion: Part is ok and under control

Profil 0,1 2,21

Diam 9,6 2,56

Profil 0,1 2,04

Diam 9,6 1,93
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Current Production;

1. What controls are currently in place that guarantee

parts meet specification at Brose's suppliers

Component Drawing

SC´s

Feasebility PPAP CP check

Incl. SC´s

Current cpk

Lever

D01888

0 confirmed released confirmed n/a

Conclusion: Part is ok and under control

SC´s will be defined, see slide answer

question 6

LH

Dimension       Cpk

Diam 9,1 1,29

Height 5,2 1,57

Height 5,2-0,05
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Brose since 23.11.2017

Incoming inspection of height and diameter

5 parts – each delivery

Current Production;

1. What controls are currently in place that guarantee

parts meet specification at Brose's suppliers

Problem: Height less than 5,2-0,05

Against occurence: 

- Tool cleaning process improved

- Maintenance updated

Against non detection, CP update:

- Included in 1st part release, 

- Random check every 8 hours

of diameter (gauge) and height (caliper)

Diameter – Gauge TA177 

C01888/9 KV-Transmission Lever actions since Mai 2016

Control plan 

Diecast tool
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Current Production;

1. What controls are currently in place that guarantee

parts meet specification at Brose's suppliers

Component Drawing

SC´s

Feasebility PPAP CP check

Incl. SC´s

Current cpk

Spring

D02491

3 confirmed released confirmed capable

LH

Dimension       Cpk

RH

Dimension       Cpk

M1 2,96

M2 3,58

M1 3,18

M2 3,69

Remark: SC´s not linked to KV jammed issue

Conclusion: Part is ok and under control

Third SC is regarding durability 200.000 cycles

between M1 and M2
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Current Production;

1. What controls are currently in place that guarantee

parts meet specification at Brose's suppliers

Component Drawing

SC´s

Feasebility PPAP CP check

Incl. SC´s

Current cpk

Bush

D01885

2 confirmed released confirmed capable

Dimension       Cpk

additional 
additional 

Remark: SC´s linked to KV jammed issue

Conclusion: Part is ok and under control

Diam 9 2,1

Dim 6,9 1,97

Chamfer -0,6 1,53

Chamfer -0,4 1,68
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Current Production;

1. What controls are currently in place that guarantee

parts meet specification at Brose's suppliers

Problem: Chamfer

Against occurence: 

Improvement of tool venting

Against non detection: 

New software for 100% camera chamfer 

detection.

Confirmed by supplier visit

C01885 Bush actions since Mai 2016
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Current Production;

1. What controls are currently in place that guarantee

parts meet specification at Brose's suppliers

Component Drawing

SC´s

Feasebility PPAP CP check

Incl. SC´s

Current cpk

Spring

D01826

1 confirmed released confirmed capable

LH

Dimension       Cpk

RH

Dimension       Cpk

M1 3,45

M2 3,71

M1 2,13

M2 2,44

Remark: SC´s not linked to KV jammed issue

Conclusion: Part is ok and under control
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Current Production;

2. What controls are in place at Brose Roznov to ensure

supplier parts meet specification before being assembled

into the latch?

- Bush C01885-102

- Incoming inspection:

After claim in Mai 2016 the first two deliveries have been checked  result OK

Standard incoming inspection (without counter measurment)

- Supplier audits:

2016 ISO 16949  no major deviation found,

2016 ISO 9001  no major deviation found,

2017 D part self assessment  result 100%

- Requalifications:

2017 Technical requalification  result OK
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Current Production;

2. What controls are in place at Brose Roznov to ensure

supplier parts meet specification before being assembled

into the latch?

- KV Transmission Lever C01888/C01889-104

- Incoming inspection:

After claim in Mai 2016 the first two deliveries have been checked  result OK

Standard incoming inspection: Height and diameter check added 23.11.2017

- Supplier audits:

2016 ISO 16949  no major deviation found,

2016 ISO 9001  no major deviation found,

2017 P-Audit  result 94%

2017 D part selfassessment  result 90%

- Technical requalifications:

In 2014  result OK, no major deviation found,

In 2017 for different parts  result OK, no major deviation found.
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 Logic for performed DFMEA review

4. DFMEA review

1. Failure consequence

 2. Failure mode

3. Root cause   4. Result Brose 

investigation
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 Evaluated failures that could lead to the failure consequence „door will not latch“

4. DFMEA review

3. Root causes

based on design

2. Failure modes

3. Root causes

based on design

1. Failure

consequence
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5. potential further failure modes relating to wear out 

 Brose uses Standard-DFMEA´s including Lessons Learned from the organisation

 Single parts will be evaluated for possible design failures and their influence regarding

the latch function e.g.:

 Part is too thick/too thin

 Wrong material used

 Freeplay too big/too small

 Reset force too high / too weak

 Evaluation done in „one dimension“ 

 Abrasion reduces lever height – does less height of the lever lead to functional failure?

 Seen failure mode requires more complex analysis

 abrasion  bigger gap  spring into gap  wedging effect  jamming

 This failure mode has been analysed in particular for other bearings in the KV release

chain as well (see next slides)
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5. potential further failure modes relating to wear out 
Investigation lever bearings 

 Approach for evaluation of potential jamming:

 Is spring leg positioned between moveable parts (e.g. levers)?

 Can spring leg get between two parts (potential for jamming) in case of abrasion or too much 

play?
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Next Steps

 Finalise D-FMEA review regarding bearing areas cw50/2017 done

 Evaluate CC and SC characteristics on further single parts cw50/2017 open 

Oliver

 Defined characteristics of bushing and KV transmission lever 

to be implemented in supplier process (Change management) cw04/2018 open 

Oliver timing 

Brose will focus on investigation of robustness increase 

of latch design, as follows: 

 Forced resetting of O/S transmission lever Q3-2018 open Oliver

detailed planning to be done  

 Investigate feasibility of smaller chamfer on bushing cw04/2018 open 

Uwe (drawing with -0,2 to -0,3)

 Investigate feasibility of more wear-resistant material 

of KV-transmission lever tbd open (ZP2 in 

ordered for cw7 ) 
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POST P068 REPORTS – NORTH AMERICAN DATA SET ONLY
PARAMETRIC PREDICITON MODELS – 10 YEARS IN SERVICE















POST-P068 REPORTS ANALYSIS
NHTSA POST P068 “UNLATCHED IN MOTION (UIM)” – 2.7%

Pre-P068 prediction at 10 years in service is 45.0 R/1000
Post-P068 prediction at 10 years in service is 2.80 R/1000
Post-P068 prediction at 10 years in service (KV Actuator Corrosion) is 0.00 R/1000

MIS Reports 2.7% Modifier
25 1 0
24 1 0
23 1 0
22 6 0
21 1 0
20 0 0
19 3 0
18 1 0
17 1 0
16 3 0
15 4 0
14 2 0
13 3 0
12 1 0
11 1 0
10 0 0
9 1 0
8 3 0
7 2 0
6 4 0
5 2 0
4 1 0
3 7 0
2 5 0
1 4 0

The data set, once modified to a rate of 2.7%, yields zero failures when 
rounded to the nearest full integer.

Parametric analysis cannot occur on this data set.

However, in summary, the forecasted failure rate would be 0 R/1000 at 10 years 
in service for the failure mode “Unlatched in Motion”



POST-P068 RETURNS
WHAT IS THE FAILURE MECHANISM?

• Latch “blind spot” issue – fixed on L405 rear doors only in July 2014.  Can still occur L405 fronts and L494 all doors
• Cinch transmission lever spring location – fixed in production Oct 2015
• Exterior release handle jamming after actuation – strap modification in production May 2014
• KV motor cord wound and jammed  - spring strength increase in Aug 2014
• RFA software applying short circuit to KV motor – software fixed in production Dec 2015
• KV transmission lever jammed by spring – bush and lever controls implemented Jun 2016
• Exterior release handle jamming (ii) – handle chassis modification in production Feb 2017
• Cinch motor multiwall broken – cable reversed in production Aug 2017
• Cinch motor cable disconnected from the multiwall – ongoing (QSF)
• Customer sensitive to latch issues on L405 and L494

Ajar Warning Physical Indicator Hazardous
Blind Spot N N N
Cinch Spring Y Y N
Exterior Handle (i) N Y N
KV Motor Cord N N Y
Jammed KV Transmission Lever N N Y
RFA Software N N Y
Exterior Handle (ii) N Y N
Cinch Multiwall Broken Y Y N
Cinch Cable Disconnected Y Y N

Definition for Hazardous; A door that can 
appear fully closed, without the ajar 
warning on the instrument pack, and with 
no physical indicators that are clearly 
visible to the customer that there is an 
error state present, that fails to secure in 
both the primary and secondary latched 
positions.











JLR Uni-latch High End KV

Brose Roznov, 21.09.2017
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 General:

 5 latches have been received: , 
.

 Analysis:

 Customer verbatim: 

 „Will not latch or door bounce back“.

 Technician verbatim: 

 Issue confirmed, replace door latch, test, OK.

 Visual inspection:

 Latches have been received in not failed conditions,

 KV lever in home position,

 KV transmission lever in home position,

 No corrosion of KV motor,

 Greasing OK,

 No issues detected.

 Electrical check:

 All functions OK on IDU 2 and TB,

 KV function checked 25x times, seal load 311N included  failure is not reproduciable.

 No issues detected.

 Mechanical check:

 All levers release or non release in all states as it is specified.

 No issues detected.
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 Systematic disassembly:

- All single components have been assembled

correctly,

- Abbrasion on KV transmission lever detected,

- Height: 5,04/4,95mm

- Damage on bush surface from spring detected.

Conclusion: Spring winding jammed between

outside release lever and bush as per 

.
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 Systematic disassembly:

- All single components have been assembled

correctly,

- Abbrasion on KV transmission lever detected,

- Height: 5,05/4,95mm

- Damage on bush surface from spring detected.

Conclusion: Spring winding jammed between

outside release lever and bush as per 
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