€102 1equanop pajepdn ‘gz uoisiop ejejdwa] ‘€102 "Pi71en0Y pue] senbero

Www/g‘L :ueys Jawelq
wwg/ ‘g Jaysem Jajawelq
:9JON

‘UOIJIPUOD MBU Ul S8oeuns
JBYSem G uo s|geloslap
Ajlensia ssauybnol
Buipsebal aouaiayip ON
:UoISNjouo0D

G a|dwesg ¥ a|dwes

- s
¢ a|dwes Z 9|dwes | 9|dwesg

(1oued-9) bunioday asuapiang Buiajog widjqold

*Aioud moj
uo juiod 0} Y1r yum paalbe ‘siaysem uo sadoepuns ybnod usas Buiaey Jou 0} anq &

(uonipuoo mau ‘L9G0LA) SI0I0N od G Jo si1aysem Jo sainjoid uo paseq uosiedwo)

\» (9)(8)zsS  uonIpuod Mau ul Jaysem ssauybnoy "o
"2'S'N S (VI04) 1OV NOILVINYOANI
.? 40 IN0@33¥4 IHL OL INVNSYNd JOYSEeM ¥
@310Va3y¥ NOILVINYOANI

sasne [eRusjod sHaoHi HvHwH a| -:dajs A6ojopoyjopy

asnloud pue adoosg



Natosha.McKnight
FOIA stamp short red


€102 1equanop pajepdn ‘gz uoisiop ejejdwa] ‘€102 Pi7 4010y pue]ienberg

10848 Ale||ided 0} Ajjeuonippe 10aye buidwnd sajelauab
\, pue Buisnoy Jojow ay) SpJemul Jeys SaA0W Jojow Jo uonoaldip Buipuimun ‘pawlijuod Apeally &
}Jeys JO JuswiadAouw [eixe 0} anp uonoe Aejjden q .

"sj|nsal }sii} uo paseq ‘sdajs }xau jJnoqe juswaalibe jeusajul spiemisayy —

JN2UID uadQ UM pug

}INOIID HOYS YIM s
'X0Q 18] UlIM }08y0 uonoun) pue uopoadsul [ensip  —

Ajpiwny pajjoiuodun pue ainjesadwa) Wool Je ¥aam | Joj abeloys *od ¢
(H4 %01~/ 9,08) Alipiwny moj pue ainjesadwa) ybiy je yaoam | Joj abeloys -od ¢ —

‘Jeys ay) buiuiny Aq Jojow ojul 31 dwnd pue Buueaq uo Jajem de} Adde (s|gejieae uaym) -od g  —
PIol} WOJ) SBYJJe| popoLIod aye] —

Jojow Aip o) awi] "e

\»

m Jojow Aip o} awi] '

sasne) jenjuajod A N N K I N
asnLOLg pue adoog aHoH i1 HvHwH a| -:dejs Abojopoyzapy

(1oued-9) bunioday asuapiang Buiajog widjqold

7 4anou- N
L ~ONVT




€102 1equanop pajepdn ‘gz uoisiop ejejdwa] ‘€102 Pi7 4010y pue]ienberg

"Jaw0)sno ay) Jo Jigey Buiysem pue jonpold Buiysem pasn ay) suiwia}ap 0} a|qissod Jou si )l 810Ja19y |

"d pun g ‘eN s|dwexa
104 "a|qissod sjuswaje Jo uoneoynuapl AluQ *( 1uiod emeyiys| 88s) Aluapl o) ajqissod Jou spisus |

(1oued-9) bunioday asuapiang Buiajog widjqold

"(6ungzinpn) Alojeioge| yym pajiejop pue paylejo 8q 0] &

A JUOISO01109 JO SANPISaJ Ul PaljIjuapl ag SOPISU)} JUIISYIP Ue) "B WMM
9 ooduweys sapisud) Buiysep 9 _
sasnhe?) |eljualod N N N N 1] -:dai1c ABolopou1a v
SSRIoL pue BdoIE d4HOHIHYHWHaGa 1S IOPOY}o|A




€102 1equanop pajepdn ‘gz uoisiop ejejdwa]

‘€102 P17 1810 pue] senbero

\, g9 pun B9 0] anQ "Paso|o Julod
‘g pue "B JO uoneslLIe|d Ja)je paulap aq o} Bunsa] "o

'sjonpo.d Buiysem pasn apim plom jussaida.

JOU Op aJn)XIwW PINj YySem Jea siy | ‘sued wniunje 1o [eanud S YoIym jsa) oioads Juslio]e]s osoig

\»

lajem JwoooL -
|OeN BgoL'0 -

OZHZL -

yOdeeN big'z -

HOeN 62zL -

Spin|4 YSeAA 1D auljey|y 01 aoue)sisay :sjusuodwod) wid] Jousixg

GOLCGHTIMdL -1 ®INpad0.d 3s8 L

"soodweys sapisua) Buiysem pasn apim plAOMm Joj} uoneolioads ou sey yr

‘spJemp3 ueas Jie|\

Wl € ¢BuluonRIpuod JajeMm Jualaylp ‘SUOIJRIIUIIUOD JUBIBYIP ‘Saysemied

JUBIBLIP ‘SBLIJUNOD JUBIBYIP ‘S}A)Jew JUalaylp Ul pasn Sapisuad) Jualaylp aly °q

9

oodweys sapisuaj buiysep 9

sasne [eRusjod sHaoHi HvHwH a| -:dajs A6ojopoyjopy

asnoud pue adoossg

(1oued-9) bunioday asuapiang Buiajog widjqold

A '0”’7, "«".b‘-/:




€102 1equanop pajepdn ‘gz uoisiop ejejdwa] ‘€102 Pi7 4010y pue]ienberg

spwey pwaxg () o
sppuey Py () o

;Suneaado punoj sty sem ‘sansst wado Juoyy

P WE[S 0} 2AEY NOA ANy 300p 213 3502 0] ‘jnys [[nd L[[EoNEWIOINE JOU S0P NG YIJE] S2OP 300(7 - (P} aseym) asopP yosjuop () e
#[puey epism e} Smnd usym 300p Jees 21 wedo 03 #[qissod 10U SI 3 JI0 PEYOPMS UeRq SBY YOO PPYR [ENOTHIY - Y20] PIYR SIBANIEED / 8J8AN0E 0} #[qEun () o
uedo Juom JOOP ¥ SOWES / YIRMS 3sTm wosg ndm sidsep py swEwEs QT SRS o0 T- Jooqunjuop () o
peuado 2q [[RS UED 300p 21 (Y20] 2[qRO(T / Y20[ [FRUS)) uoRnq Y201 21 peysnd 2asy nok yEnomy - Jeo[mo () o
(3a1ms qEIS jJou [ JE]) YOEQ SJUNOQ [[M4 Y JOOP oY) SWSO[d uSym - YOJE] / @sodjuop, () o
(srpuEq #pisino 30 epism) s[puey e Smynd uRtpm Joop o1 wedo 0 #[qEun - wedo Juop () o
+ (U39S mod aaey anprE} JEY |
A HI[] °
Y HA[] o
worgHI[] e
wmosI N [] o
+ IPIYIA 3} Ul SuE UIGM PISPN[ ;INSST WE SEY YIJE] J0OP IEY |
¥ HoRESISA IPIYI Y
pennbay,

09X / (RINFT 22UE) 1SEX/ 09TX / TSIX/ 0SST/ TIFT/ ¥6+T/ SOFT 278 Smaetans 2524 SEPPOJY
‘suonsanb Sumor oz 21 sje(dmod pnod nok 31 (nyeyesS 2q PINOA 84 OIS IN0A M SNSSE UE PBY SATY J2a2 noK J] “seYdyE] 300p jo uonyssado st Sunednssam 5B B

enSeeqjo) e
09LX / (XINFT 193J¢) TSEX / 09TX / TSIX / 0SST/ TOFT/ #6171/ SOFT SIRIIV - UONESHSIAUL YI)e] 100
payoeje jesodoud )siiy ‘pajepdn aq |Im BUIpIOpy &

Aa|sulH a9l
pue spiemp3 ueas ‘iyg ysy yym paaibe se sjuiod syioads Ay ypum pajepdn yr Ateuonysenp &

"S19SNh 9]21YaA PaumMo ¥r 10} paledaid aq |Im Ateuonysanb jeuonlippy <
"9pIS J3|eap WO} ¥OrqpPad} OuU Jej 0S “Yr 0} papiroid pue paledaid Areuonsanp &
HIr & éanssi=-A) 0} Buisixa uolje|allon 'SI00p UO UoI}duN AY JO asM "e

N uoljouny yojej yseq *2

sasne) jenjuajod A N N B I N
asnuOLd pue adoog aHoH i1 HvHwH a| -:dejs Abojopoyzapy

(1oued-9) bunioday asuapiang Buiajog widjqold

x|
%

r—

&

A ~aNVT




€102 1equanop pajepdn ‘gz uoisiop ejejdwa]

‘€102 P17 1810 pue] senbero

L

sews 0 - 91 ()
sew ST-11 ()
sewm 01-9 ()
sewm ¢-7 ()

sum 1 ()

o 0 0 0 0

Jpuom gad Je3 3} gsem nol op UJo Moy

JPam gad (ss9)-49y) Iqpuey {q Jo0p YIE? uado noi op waljo MOy

Ay ()

Yeem ® s2Wm ¢ ()
Aep e eoug ()
ApEmEsyg ()

o 0 o 0

,P?sn J00p {)mEJ 373 5T WIJJO MO

[sEp uo uEis iy oo [] o
Swmpunos mEly [] o
ssmoydmis Ry

jusprmsuy () o
mv() e

x GHURNITULIRIUL X0 ITAL) 3G} [[& JMEJ 39) 5T

saoqe P IOV ()

(Anues Ay / HOHOUN] Y20] YOoNO0}) S[pusy 301Xy ( )
(300p s32ALIp) YaAs Yoof 32)SERY ()

sjomsy ()

o 0 9 0

wZunesado punoj ) e\ - §20[ Juom J0

sasne) |eljuajod
asnoud pue adoosg

vHwH a| -:deys Abojopoyjapy

(1oued-9) bunioday asuapiang Buiajog widjqold

A "UNVT d“\f—m




€102 1equanop pajepdn ‘gz uoisiop ejejdwa] ‘€102 Pi7 4010y pue]ienberg

(1oued-9) bunioday asuapiang Buiajog widjqold

GLOZ'0L'EZ €
UM € ¢(a3ep aredau pue ajep peoj usamjaq JOIUOD) 3|qeljas SMY JO aseq ejep S| °q

HIr& ¢100p A1aAd Uuo yseps Jajje o uonoung e

w ubredwes g90d 194V "8

A '0”’7, "«".b‘-/:

sasne? jenuajod

aHoH i1 HvHwH a| -:dejs Abojopoyzapy

asnoud pue adoossg




€102 1equanop pajepdn ‘gz uoisiop ejejdwa]

‘€102 P17 1810 pue] senbero

{0 wing adugs!

5 ‘ﬂwwﬂbncmo:m.x o, S 3 n.wv:. 01NN HOM; TN e seh seh saA sel seh seh

; 2 10} pij pue Buisnoy A 40 uoieoYIpoW

80ens 108209 Jeued e 180 o1 psonpas
Pl JO SS3UYDIYL PUB W £°Q ¥0IddR Aq paseaiaul
2q || Buicnoy ur Aawosb 1oeu0a Jo wbiay
P/ BUISNOY 7\ $O UORELPOLN
o € 2 ™ 5 (= b3 C.3 |02 o
85|82 (g8 |s&8| a7 |8 |8%&
* o L THL 8= 2= & SE|lgT
Bl 2 [ |26 a |8®|2§
cv|ot|at|wi]erfz|ir]|orie|a|c|oia|b|e |2 |t |za|ia|oe|6t|sk|cr|or|ar vonay ossll % S (85 |82 | £ |85 2
8| S |8z |83 § |°o8 3
S 3 o = -3 o = =
o .W * ® =
o b
dy yaiep Aeniqay Alenuop 19qu3saQ 19qLUSAON

pi| pue Buisnoy A Jo uoidnpo.Ulul jelas pue Buiysa) 1oy Buiwi |

99eLINS }JOBJUO0D 3y} [eas 0} pIj|
AM Ul passaid aq Jim siy) ‘Buisnoy AY Je Jnojuod Builjess jo ppy °Z

paseasaul aq [im Jybiay ‘(pi
0} Buisnoy A eade jJoejuod) Buisnoy AY ui abpa jo uoneuiwijg -i

yjed abeyea] dojs o) jesodoud ubisaq

abueys Buisnoy A Buiwij

aHoH i1 HvHwH a| -:dejs Abojopoyzapy

(1oued-9) bunioday asuapiang Buiajog widjqold




€102 1equanop pajepdn ‘gz uoisiop ejejdwa] ‘€102 Pi7 4010y pue]ienberg

p1] pue Buisnoy A) usamjaq uoissalsdwod wnwixep / JEUIWON / WNWIUIN —
Buijoo} wou} Jnojuod Buljeas yym Buisnoy AY pabueyn -—

sojdweg .

(1oued-9) bunioday asuapiang Buiajog widjqold

Jojem juied yjm }sa)| abeyes .

ubisap mau Jo uonepijeA / bunsa]

&
A ~aNvT

abueys BuisnoypAyybunse] |4 HO O HIT HYHWH a iQ@um \—.mcxcbctuws




€102 1equanop pajepdn ‘gz uoisiop ejejdwa] ‘€102 Pi7 4010y pue]ienberg

x inojuod Buijeas ay} Jo apisul punoj sadseu} Jajem Jybis

\» Jojow A)| 0} Buiuuni si Jajem oN

\ Jnojuo? Buijeas Aq paddojs aq |jIm J9)em JO Judajuod Ulep

Bunsa) Jaye pij AM Bunsay Jaye Buisnoy AM

(1oued-9) bunioday asuapiang Buiajog widjqold

sjods aosueudjo} £ pue Buisnoy A) ul (ww g0 3ybiay) 1nojuod Buljess yym sajdwes

}s9) abeyea| sjnsal }sa |

abueys BuisnoypAyybunse] |4 HO O HIT HYHWH a .uQmum X@OxObOCqu




€102 1equanop pajepdn ‘gz uoisiop ejejdwa] ‘€102 "P1]48n0Y pue]senbera

"PIl AM 3y} o3ul Ajjuaioiyns passalid jJou si Jnojuod Buijess
ayj sjods aouela|0) ay) usamiaq eale ayj uj "ssadsoad BuneAll ay} Buunp aioj Jaybiy o3 anp

sjods aoue.a|0} 8y} Jo eale ay} ul ApuaIdINS pIj AY ojul passaad si Buisnoy AY o qui Buljeag

Bunsay Jaye pi| AM Bunsay Jaye Buisnoy AM

(]oued-9) bunuoday asuaping Buiajog wdjqoid

sojdwes }s9)} Jo uonebiysaau|

}s9) abeyea| sjnsaa }sa |

abueyos Buisnoypayybunse] (¥ HO9 S HI HYHINH a lQ@um AQOsObO.th\




€102 1equanop pajepdn ‘gz uoisiop ejejdwa]

‘€102 "P1]48n0Y pue]senbera

pI] 03Ul ANO3UOD
Buijeas ssaid 0} pij Je sjods Jeuonippy "z

wuwg‘g 0} wwg‘o woJay buisnoy Ay je
Jnojuod Bujjeas jo jybiay aseasou] *|

uoinjos ubisap }Snqou 10} PapPaau SUOI}Oe OM |

sajdwes }sa) Jo uonebiysanu|

}so} abeyea| sjinsal }sa )

abueyo BuisnoypAybunse] ([ HOIOIH I H

viHwH al| -:de}s Ab6ojopoyrapy

(]oued-9) bunuoday asuaping Buiajog wdjqoid




€102 1equanop pajepdn ‘gz uoisiop ejejdwa] ‘€102 "Pi71en0Y pue] senbero

Jnojuod Buijeas

9y} pulyaq S|qIsIA si Jajem Ji yyeg

Jaye }o9yo ‘ypz 10j sayoje| jo abeiols
‘uid ayj je uiseq Jajem se aqnj e Xi4
:ainpasoud 3sa)

(1oued-9) bunaoday asuaping Buiajos widjqold

sjods asueuajo} g pue Buisnoy AY ul (ww 60 3ybiay) 1nojuod Buljess yym sajdwes

}s9) abeyea] s)insai }sa|

7 4anou- N
A ~aNVT

abueyos Buisnoypaybunse] |3 HO9 O HIT HYHIKNH a thum A@OxObOCuwS\




€102 1equanop pajepdn ‘gz uoisiop ejejdwa] ‘€102 "Pi71en0Y pue] senbero

x inojuod Buijeas ayj Jo apisul punoj saseu} Jajem Jybis
\, Jojow A)f 0} Buiuunui si Jajem oN

\ Jnojuod Buijeas Aq paddojs aq J|Im J13}em JO JuUajuod Uie|

Bunsay Jaye pi| AM Bunsay sope Buisnoy AN

(1oued-9) bunaoday asuaping Buiajos widjqold

sjods asueuajo} g pue Buisnoy A) ul (ww g0 3ybiay) 1nojuod Buljess yym sajdwes

}s9) abeyea| sjinsai }sa|

A -0”’77 "«"M‘-ﬂ

abueyos Buisnoypaybunse] |3 HO9 O HIT HYHIKNH a |"Qmum A@OxObOCuwS\




€102 1equanop pajepdn ‘gz uoisiop ejejdwa] ‘€102 "Pi71en0Y pue] senbero

"eale 9)9|dwod
|eas 0} jJualdiyns jou uoijejuapul jo yydaq *Jes1ijuad jou si Jnojuod HBuljeas ay) sadueiajo} 0} an(Qg

(]oued-9) bunuoday asuaping Buiajog wdjqoid

sojdwes }s9)} Jo uonebiysaau|

}s9) abeyea| sjnsal }sa |

abueyo Buisnoypaybunsa] (¥ HO O HI HYHWNWNH a lQ@um A@O\Obcntms




€102 1equanop pajepdn ‘gz uoisiop ejejdwa] ‘€102 "Pi71en0Y pue] senbero

Pl
ayj} ojul Jnojuod Buijeas ay} ssaid o0} (asiaasues}) jewnndo jJou ssasoad Buyaall Burinp uoissiwsue.l)
92104 "Buisnoy A) a8y} je Jnojuod Buijeas ayj} o} Jejnaipuadiad Jou pij AY 8y} Jo sjods asuelajo]

Buisnoy AY 1e Jnojuod buljesas /

sjods aouels|o|

(1oued-9) bunaoday asuaping Buiajos widjqold

sojdwes }s9) Jo uonebiysaau|

}s9) abeyea| synsai }s9)

{ -a”'T f %'

abueyos Buisnoypaybunse] |3 HO9 O HIT HYHIKNH a thum A@OxObOCuwS\




€102 1equanop pajepdn ‘gz uoisiop ejejdwa] ‘€102 "P1]48n0Y pue]senbera

wwz‘o Aq paseasoul 1nojuod Buijess Jo Jajowelq

paiipow sjods 82ueliajo} JO JNOJU0D

inojuod Bujjess jo sjods aosueud|o} jJo
ubisap paziwndo ubisap paziwndo

(]oued-9) bunuoday asuaping Buiajog wdjqoid

Jesodoud ubisaq

}s9) abeyea| sjnsal }sa |

abueyos Buisnoypayybunse] (¥ HO9 S HI HYHINH a lQ@um AQOsObOFﬂmS\




€102 1equanop pajepdn ‘gz uoisiop ejejdwa] ‘€102 Pi7 4010y pue]ienberg

SRS [ zea eberea)iq ACLUIS

pepasu uid 0 ux3oatod J@ment
" 8k
Pl A Ul 53008 2oues3|@ pue (uonisod) noguod | Jog pif pue Buisnoy A 40 UoIEALIDOW
Builess A so uonesiwido Bp = 9107 €008
“UDNESUSCLI0D SOURIIIOL J0) 3IN0ILIDD |2U0NIppe
pug 20040 3203002 Jeued © 398 o pacrpal

EETS sah sad sah | sah sah

1]

o R >_‘m:..wnmn /

hoa 20y03)

(1oued-9) bunioday asuapiang Buiajog widjqold

X KT [BjoEg 3 - |py 30 esauroiLp pue W §°g xoudde Aq pee2aioul
el a7 |iv Busnoy ul Azawoab 108000 10 Wfiey
153}
- -~ - uid Jo UDn3310.0 JAa1eM ) sak saA sak Sk =k cah
3 Pl PLe Buisnoy A ) 30 UBRE3LIPOW
20eLns 12e1u09 Jeue|d @ 130 01 pIINpaL
Pl JO SS3UMOILE PUR U €°0 X0)00e AQ pas23iau|
2q | Buenoy ur Azawaosb 100u00 30 Wiy
Pl BUISHOY AN JO UORE B IO
BRI HEERES 2 |2 |ET
"8|i2% BF |&2| 3 |zB|:2
HE =8 | o§ = &8
ge |¥C|cC|TE|LE|0C |BZ (B2 (LT |2 |cc [T |eTiqT iz |OT |61 |BL |LL (9L |SL L gLt |OoiiB B | L |9 :i¢ Uopay anss| W MF num mm M wm mm
7| = | gt x| & |FE 5%
© = =
1sn0ny Ainr £ A2y 11dy EIY Alenigad
91 07

dooj bunsayubisap 10} Buiwiy pajepdn

}so) abeyea| sj|nsau }sa)

abueys BuisnoypAyybunse] |4 HO O HIT HYHWH a iQ@um \nmcxcbcntws




€102 19quisnop pajepdn ‘z uoisiop sjejdwa]

"£1L0Z P17 48104 pue] senbero

8102 19q0120 JO yl6 924} UO }NO JuaSs alaMm sjuswundop yjog

ZO¥Y Ydje| jou”|jIp " [oued9 6L60/L0Z :ssaiboid ui |aued-g

8L0Z0LS0 UOISIBA

jurof yaje|jou |jIp " [oUBL9 90608102 }9BIIXd PuOIdS [aued-g9
0<L-L Opl|s }didaxa yoje| jou  [lIM |dued9 GL60/ZL0OZ Ol d3S 0EL-1 9PIIS

:Buljpuey 19339q J0}

slied @auy) ul 810z 1290320 40 YiG 3y} uo jJusawnosop jsued-9 jo uonesedag

9

\ 4

-:da)s Abojopoyjap

(1oued-9) bunaoday asuaping Buiajos widjqold

7 4anou- N
A ~aNVT




€102 19quisnop pajepdn ‘z uoisiop sjejdwa]

"£1L0Z P17 48104 pue] senbero

uado uo punomun Ajjnj p10d ‘Joys Jaje Yeys ayj uo }ya| sbuipuim g ¢« US40 UBY) LOYS 1S1IL uonelado AY

Yeys Jojow ayj uo Ya| sbulpuiMm G ‘uoloUNy AY YOou & }INJJID 1JOYS uoljelado Jojow A Y

1dwape
puosas uo Bujpuim g ‘uonyenjoe }s| ay) Jaye Jjeys Jojow ayj uo 39| Bulpuimg‘o <« }INOJID USdo uoljelado Jojow AM

“19)21)s Aaib
O/M ‘9|qISIA Buisnoy uo uoiso.LiI09
‘uois0.1109 paJ Buleaq Jajuls jJuoi4

Heysiojow ayj uo
Ha| Buipuim | ypm paaiadal yoje

‘lewou uopeiado Joop pajsa) al ‘|aued Joop ay} pajquIasse al ‘yaje| ayj pase|day ‘}jneyj [eusajul yaje| ‘Guiyaje| Jouyaje| Joop
yoje| 100p 3y} pajoadsul pue ssadoe Joj [aued JOOP SISALIP PaAoway “juasaid auou s 1 Paje|al 10} 3|21YaA 3y} pauueds :Yyosa)

ONIAIRKA FTIHM d3SOTI AVLS LON T1IM J00d SHIAIR-A FTOIHIA Jswosn)
810Z-1Nr-91 :ojep Jreday

9102-NV-8l :ysels 21em)os

BUIALIP 3SlIym uadO SLAIN Y611

A Od 10 HY 14

sasne) |eljuajod
asnoud pue adoosg

(1oued-9) bunaoday asuaping Buiajos widjqold

¥ 4304~ )
~aNv7

daHoHI1IHvV | q| -:doys ABojopoyjapy




€102 1equienoN pajepdn ‘z uoisiap ajejdwa]

€102 "PI7 4810y pue]ienbero

"}JJeys Jojow 3y} uo 3] sbuipuim g Yjim paAaladal yoje

€L0Cvo’LL
871 AM Od TO H1 14

uado sBuipuim p ‘Joys sBulpuim G ‘uoiouN} A MON <

ya| sbulpuim g ‘Buljejos sijjeys ‘uoljauni AM MON <

yo| sbuipuim g ‘Bungejos sijjeys ‘UodUNy AY MON <

*3|qisIA Buisnoy uo
uoIS0.109 ‘pas Bulieaq Jajuls Juoa 4

Uado uay] HOyS Js11} uonelado AM

TINOJI0 1I0YS UONeJado JOJoW AM

}INOJID USdo uoljelado Jojow AM

‘d3INoIs3d

SV S31vd3d0 FTOIH3A "1S3L NOILONN4 d3NH0443d 'HOLV1 d30V1d3d HOLV1 Ol STIV4d HOLV1d00d 4/7 ANNO4 U283l

"3SIAQY ‘ONIHOLYVONINO0T LON SI H00Ad INOYH ¥IAIA S/0 Hewoysn)
"SINGS Ul HY 34 ‘SINY9 ‘8L0Z-DNV-1Z :9jep Jleday
pawJopad jJou 890d SMVY UO paseq :ysel} aJem}os

Ja)ons Aaib o/m ‘gL AN S0P

vsn /NG s uio0uo0) [eonud woyy yoje

sasne’ Jeluajod
asnuoud pue adooag

191 1V

-:da)s Abojopoyjap

(1oued-9) bunaoday asuaping Buiajos widjqold

~aNVT e,




€102 19quisnop pajepdn ‘z uoisiop sjejdwa] ‘€102 P17 1810 pue] senbero

"Ja| sbulpuim Q - uado Yyim uolouni AM MO <«

‘Wo| SBUIPUIM p — 1I0YS U)IM UOROUNy AY MON « U200 LB} LIOUS JSii} UOREISAO A

‘Y3l sbulpuim ¥ Ing ‘Buljejol sijjeys ‘volauni AM MON < JIN3JI0 1IOYS UOIe1ado Jojow A M

‘yo| sbuipuim g ‘Bunyejos Aj9aiy S13JeYS ‘UCIIDUNY AM MO & }NJJID Usdo uoelado JOjow AN

*3|qIsIA Buishoy
9} UO UOISO.LIOD pal ‘PApPOIIOD
- K216 Bulieaq Jajuls Juol4

"}jeys Jojow ayj uo Pa| sBulpuim ¢ Yjim paaiasal yoje

")O pa)sa] "ASSe yoje| J00op Juoly 18| paoe|dal Udle| JOA ASSe Yoie|
10o0p juoly Ya| doe|dal 0} paau |IIM "HOLOIFHIATDIAGIS ¥3d TTIIMAOO0D %06 ANVYHE IHL OL ALTVAOTATING OL Z 340D Y291

3S070 LON T1IM ¥00d LNO¥H 1437 IHL STLVLS ¥IWOLSND Jowoysny

‘SINSS - 81L02-d3S-L| :9jep Jleday

SINLZ ‘9L0Z-NNr-L} Yysely atemyos

'yoje] jou Apuanbasqns [|Im J00p R UOIOW Ul 3]21Y3A }S|iym Bujuado 100p juapaapeu]

‘19)ons Aaib o/m ‘vIL AN Y611 A. \ /

v102°20°8l vsn \I, }SIT UI2DUOD [ED1LD WO Yoje]
g1 AM Ad 1D H1 14

(1oued-9) bunaoday asuaping Buiajos widjqold

7 4anou- N
A ~aNVT

sesne) [enusjod sHaoH i Hv 1 q| -:dops ABojopoyjapy

asnoud pue adoosg




€102 1equienoN pajepdn ‘z uoisiap ajejdwa]

€102 "PI7 4810y pue]ienbero

‘uado uo uoI3oUNS AY MO ‘HOYS U0 UoidUNS AY MON <

‘Y| sbulpuim G Ing ‘Buijejou sl eys ‘uoljouni AM MON <

"}49] sBuipuim @ ‘ydwiajje 3s11j 9y} UO PUNOM 3l JJeyS ‘UOIIdUNI AM MO &

‘punoj Jojow Jo
9pIS JUOJ} Y} UO UOISOLIOD pue papoliod Bulieaq Jajuls Juoly

“Jeys Jojow 3y} uo }a| SbBuipuim 9 Yjim paAlasal yoje

A Od 10 HY 14

Uado uay) J0oys 1SJi} Uonelado AM

TINOJI0 1I0YS UONeJado JOJoW AM

}INOJID USdo uoljelado Jojow AM

INOI 10 SMV Ul Jou wiej) :ysal
INOI 10 SMV Ul Jou wie|D :Jawoisny

SINZL — 8L02-LD0-G| :9jep Jieday

19x93s Aa1B O/M ‘SIN €1 — 91.02-934-0 :yselj a1emyos
y/w Gz 3e uonow ui Bujuado Joop JuapiaApeu] ‘vL AIN S04

sasne’ Jeluajod

asijuolld pue adoag A9y

-:da)s Abojopoyjap

(1oued-9) bunaoday asuaping Buiajos widjqold

~aNVT A"\-ﬂ




€102 1equienoN pajepdn ‘z uoisiap ajejdwa]

€102 "PI7 4810y pue]ienbero

"uoljonpoujul 13)213s Aaub
Joud jied ‘punoj ajoy }8ALI AY BIA Yjed Hyea] :uoisnjouo)

<m:\I_m_._ uladuo [ed1314) WOl Ydje] JO uoijejuawnsoq

sasne’ Jeluajod

asijuolld pue adoag A9y

=

-:da)s Abojopoyjap

(1oued-9) bunaoday asuaping Buiajos widjqold

~aNVT A‘\-",




€102 18quisnop pajepdn ‘z uoisisA ajejdwa)

‘€102 P17 1810 pue] senbero

9|qISIA J0jJOoW A) 9} UO UOISOLI0D ON

"}JJeys Jojow 3y} uo }aj sbuipuim @ Y3Im paaladal yoje

punomun Ajnj |[IM pio2 ‘Ya| sBulpuim ( ‘UoidUNY A MO &

punomun Aj|nj |Im p1o2 ‘}3] sBuipuim @ ‘uonouny A MO <« US40 U3yl LUOYS 1S1l) uonelado AY

JINOJI0 JJOUS UONEeIado 10joW AY

punomun Ajn} [Iim p10od ‘Ya| sbBulpuim Q ‘uollouni AM MO <« 1INDJID USCAO UOIEI2dO JOJOW AY

1€282047 Nd "Mou Jeaib spjoy

pue yoje| J0op 47 Pa|BISU| "UOI}OBUUOD J8}1aq B S)EewW 0} SIayL)S yoje| J0op Jeal yjog pajsnipe pue yole|Joop 47 pajie) paisplQ buiyole)

Ajuapiwiaiul s1I00p ¥y pue Y7 8y} pue Alepuodss ay} uo bBuiyoje| Jou 47 puno4 ‘saydje| Joop pajsa] ‘sjuswisnipe pue yoje| 100(q :yaaj

S3HOLV1 TV

HOFHO "ATHId0dHd ONIHOLYT LON 3HV SHOLVT HO0A J39ON3ISSVd LNOYH4 ANV dV3Y 1437 S3LVLS 1S3NDO :Jswosn)

B/U :SMY Ul Jledas snoinaid ‘SIN €1 ‘8102-03a-LE :93ep Jleday

dOS 9duls - /N :Yse|j a1emyos
LL AN 29971

£10z°6'81 vsn /[ <1 uieouo) [eo)1D wol yoje

1AM TO HT 14

sasne’ Jenuajod

asnuoud pue adoog A Edgilghi

-:da)s Abojopoyjap

6L02°C°0C

(1oued-9) bunioday asuapiang Buiajog wdjqold

&

A ~aNVT




- China
- Kuwait

Tear down documentation

Wuppertal, 14.09.2017



I - Kuwait

Tear down documentation

Wuppertal, 14.09.2017



x1dd*/ LOZ 0L Z | uonebiisanu| arejdyoeg Asseqns pawwer 190IN0S
£L10C 'PIO "€L :shielg ¢ :abed JBAIIO ‘19YISUN/L-GIL :9|qisuodsay

"Jou 10
juasald Bulaq alels 10149 8y} 104 X}O3YD 0} S38|9AD A10SIND M3} B uey} J9Y)0 Paiinddo sey yole| ayl jo BuioAs jeosjueyossaw Jayling oN

"Juasaid 196uo] ou sem apow ainjie} ay} d[2IYaA ay) Jo 934y Aj93ajdwiod sem

yo1e| 8y} uaym pue wisiueyossw yole| ayl jo Bunias-al e ul paynsal )oIo Syl "d|qed aseajas Joudjul ay) ybnoayy Apoq yole| urew
8y} woJy awod 219, B 1|8} 8y pue ‘yole| ay) asuejeq 0} a|qed aseajal Joudjul ay) Buipjoy sem |18 ‘A}ARD 100p 8y} Wo4) yole|

ay) panowsals 0} aianaouew ay) buung -juasaid |IIs sem a)els 10418 Y} pue ‘ysle| 8y} Woi) paAoWwal Uay} aiam sjjoq ay] -juasaid
[I1S sem }I - 9lels 1043 8y} 10} PaY)IBYD Yole| 8y} pue ‘suin} Maj e pauasoo]| a1aM Jed ay} ojul yale| ayl Buipjoy syjoq ayy

"3J0IyaA 8y} woly Aeme

paoe|d pue pajoauuodsip Usy} sem J1appays ay} pue ‘ssadoid aseajal ay} a1ajdwod o0} 3} ybnoiy} yoeq paj ajqed aseajal Jouad}ul
8y} pue panowal SeM Jappays 1oop ay] 819y} 306 8y uaym JUSPIAS |[1IIS SEM )]s 101I3 3y} pue 3|21YaA 8y} papuslie eigs|non
I8N "(payoelle 9as) a|qejieAe 32USPIAS 03PIA YHM ‘JUBPIAS ||1}S SEM 3)e]S 10113 3y} d1aYM J9|eap ay) 0) pauinial Sem 3[dIYan ay |

*A]2an2as 31 yoje| 031 ajqeun Ajgleipawiwil Uayl SeM Jawolisnd ay} Jo0op ay) buuado 18y

"JUBAD
)oo0jun sy} 03 Joud umouun si (7@ / 1D) 100p 8y} Jo dlels 8yl "9]9AD yoojun A)Y / uonenioe A) e Buisn pa)yoojun sem Joop jey)
1eys si uondwnsse ay) 810418y} ‘400p 4HT @Y1 Buisn a[o1yan ay) payoojun pey 1aumo ayl Buinaoo ainjies ayy o) Joud Aj@jeipaww]

"uonoe [|esal 890d 3y} 40 adoos ay} Jo apiIsIno sjje} 9104843y} ‘(GL0Z 224)
X1} 81eM}J0S Y4H Y} 10} NJA UOBONPOIIUI 3} J18}4e pue (G OZ G84) SUOHEBOIPOW [|e YUM ydle| 8y} 104 NIA UonONpoul 8yl Y14V
s||e} alojaiayl ‘9L 0z AeIN 9 M4 SI @1ep pjing 32IyaA "yole| o} Buijiey sem jeyy 100p {HT  YlMm Jajeap 0} 3[OIYaA 0} pauinial JdumQ

‘pawuwel Jou sem a|puey
oseajal 10U3)Xd 3y} os|e pue 890d }0 adoos ay) apisino |[om sI 3]91YaA SIy} Inqg ‘yole| o} Buijiej 100p e jJo 99UaIND20 Jayloue pey
aney am Ajgleunuojun "19xJew YNNI @Y} wouj sisAjeue pajielap 10} NoA 0} pauin}al aq 0} ajnpow Yole| ailpua ue pajsanbai aney |

‘ejog R 19A1Q Bulwio poon

L10C'LO°LT — uewMmadN e\ |lew]

as0.qg I - 151U0}SNO 3U} 40 8910



x1dd*/ LOZ 0L Z | uonebiisanu| arejdyoeg Asseqns pawwer 190IN0S
£L10C 'PIO "€L :shielg v :ebed JBAIIO ‘19YISUN/L-GIL :9|qisuodsay

a|qisin Buisnoy Jojow
uo uoIS04109 ou ‘Aulys Buueaq 19)uIg

a|qisin yjed abejes] ou —
punomun Aj9}a|dwod panlasal yojeT

L10Z OSMD :21ep Jiedas & abuel N|A JO 1IN0 :yse|} 81eM1}0S

9102v0°90
d1/AMOd1dH1 14

mmﬁ—l_ﬂ— I - uonjewliojul [eI3USD

mny // I 1511 ui92u0) [e2131D Ul Jou yole]




Visual inspection |III"III Se

Responsible: TK5-7/Nitschel, Oliver Page: 5 Status: 13. Okt. 2017
Source: Jammed subassy Backplate Investigation 12.10.2017.pptx



Visual inspection |III"III Se

Responsible: TK5-7/Nitschel, Oliver Page: 6 Status: 13. Okt. 2017
Source: Jammed subassy Backplate Investigation 12.10.2017.pptx



Visual inspection |III"IZISE

= Latch received with all levers in home-position
= no sticky-behavior opening from outside

= Blue particle not present on latch or box anymore

Responsible: TK5-7/Nitschel, Oliver Page: 7 Status: 13. Okt. 2017
Source: Jammed subassy Backplate Investigation 12.10.2017.pptx
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Visual inspection

Responsible:
Source:

o
-
-
—
—
—
—
—
-
-
-
-

-

-
i

TK5-7/Nitschel, Oliver

Jammed subassy Backplate Investigation

Page:
12.10.2017.pptx

9

Status:

13. Okt. 2017



Tear down of latch - cut off retention plate with KV hl"lZISE
housing

Responsible: TK5-7/Nitschel, Oliver Page: 10 Status: 13. Okt. 2017
Source: Jammed subassy Backplate Investigation 12.10.2017.pptx
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Tear down of latch — sub-assembly backplate |III"IZISE

Responsible: TK5-7/Nitschel, Oliver Page: 13 Status: 13. Okt. 2017
Source: Jammed subassy Backplate Investigation 12.10.2017.pptx



Tear down of latch - sub-assembly backplate dismounted |III"IZISE
from latch

Responsible: TK5-7/Nitschel, Oliver Page: 14 Status: 13. Okt. 2017
Source: Jammed subassy Backplate Investigation 12.10.2017.pptx



Tear down of latch — sub-assembly backplate dismounted |III"EISE
from latch

Responsible: TK5-7/Nitschel, Oliver Page: 15 Status: 13. Okt. 2017
Source: Jammed subassy Backplate Investigation 12.10.2017.pptx



Tear down of latch — sub-assembly backplate
disassembled

ckplate with grease and abrasion

S

Responsible: TK5-7/Nitschel, Oliver Page: 16
Source: Jammed subassy Backplate Investigation 12.10.2017.pptx

Status: 13. Okt. 2017



Tear down of latch — sub-assembly backplate |III"IIISE
disassembled

Responsible: TK5-7/Nitschel, Oliver Page: 17 Status: 13. Okt. 2017
Source: Jammed subassy Backplate Investigation 12.10.2017.pptx



Tear down of latch — sub-assembly backplate erSE
disassembled

= Disassemble sub-assembly backplate after cleaning

Responsible: TK5-7/Nitschel, Oliver Page: 18 Status: 13. Okt. 2017
Source: Jammed subassy Backplate Investigation 12.10.2017.pptx



Tear down of latch — sub-assembly striker guide and |III"IZISE
backplate with pawl and claw

Responsible: TK5-7/Nitschel, Oliver Page: 19 Status: 13. Okt. 2017
Source: Jammed subassy Backplate Investigation 12.10.2017.pptx



Tear down of latch — sub-assembly backplate with pawl hI"EISE
and claw

Responsible: TK5-7/Nitschel, Oliver Page: 20 Status: 13. Okt. 2017
Source: Jammed subassy Backplate Investigation 12.10.2017.pptx
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L N - China

Tear down documentation

Wuppertal, 18.08.2017



Visual inspection

= Latch received in jammed condition (not possible
to latch)

» KV Transmission lever (zamak) jammed / KV
plastic lever in home position

Responsible: TK5-7/Nitschel, Oliver Page: 23
Source: Jammed subassy Backplate Investigation 12.10.2017.pptx

Status: 13. Okt. 2017



x1dd*/ LOZ 0L Z | uonebiisanu| arejdyoeg Asseqns pawwer 190IN0S
£10C "VIO "E€l :shielis ¥z :ebed JOAI0 “18YISUN/L-GIL :9|qisuodsay

Buisnoy
mm_u.._n_ /) Yum a1ejd uonualal Jjo 1nd — ydle| JO UMop Jea |



X1dd'/ 10Z°'01 Z | uonebiisaau| alejdyoeg Asseqns pawwer 190IN0S
£10C "VIO "E€l :shieig Gz :ebed JOAI0 “18YISUN/L-GIL :9|qisuodsay

mm—“-l—ﬂ— aje|dyoeq Ajquasse-qns — yoale| Jo UMop Jea|



Tear down of latch — sub-assembly backplate hI"EISE

- after cutting off retention plate the failed condition is still present
- spring between O/S transmission lever and bushing

Responsible: TK5-7/Nitschel, Oliver Page: 26 Status: 13. Okt. 2017
Source: Jammed subassy Backplate Investigation 12.10.2017.pptx



Tear down of latch - sub-assembly backplate dismounted erSE

from latch

During disconnecting
the pawl pin from the
backplate sub-assy the
jammes condition
dissolved

Status: 13. Okt. 2017

Page: 27

Responsible: TK5-7/Nitschel, Oliver

Source: Jammed subassy Backplate Investigation 12.10.2017.pptx



Tear down of latch - sub-assembly backplate dismounted erSE
from latch

Unjammed condition KV transmission
lever

Measurement of gap between bushing
and o/s transmission lever with one
thickness gauge :

- 0,7 mm

O Measurement area

Responsible: TK5-7/Nitschel, Oliver Page: 28 Status: 13. Okt. 2017
Source: Jammed subassy Backplate Investigation 12.10.2017.pptx



Tear down of latch — sub-assembly backplate single parts |III"IIISE

Abrasion of KV-transmission lever visible — residues
on contact surfaces of neighbour parts as well

Responsible: TK5-7/Nitschel, Oliver Page: 29 Status: 13. Okt. 2017
Source: Jammed subassy Backplate Investigation 12.10.2017.pptx
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Tear down of latch - sub-assembly backplate single parts erSE

Height measurement in
area of abrasion:
-2 4,92 mm

Drawing specification:
5,20 mm -0,05 mm

Height o/s transmission
lever:
1,54 mm

O Measurement area

Responsible: TK5-7/Nitschel, Oliver Page: 31 Status: 13. Okt. 2017
Source: Jammed subassy Backplate Investigation 12.10.2017.pptx



Root cause investigation Jammed subassy Backplate




Tolerance study — worst case |:II‘IJSE

+0.1

A-A 09.17;
5 1 I 09 ¢

-0.1

TZ7 %72

I
AN
}_/

AN | 2,
N AR

N | N B A 6. 90
- f@é ‘ R S|loo s +0. 15
& | ol o | -5.20
RSN | @ Ty O S| 40,05
/ ’ Y/ L <150
”| | \ +0. 10
=0, 50

1 . A —
ﬂ%\\§ | %\ 3 wire 0.95:0.015

09, 4

Responsible: TK5-7/Nitschel, Oliver Page: 33 Status: 13. Okt. 2017
Source: Jammed subassy Backplate Investigation 12.10.2017.pptx



Tolerance study - worst case hl"lZISE

Detail B
10217
S€eries

Q| @
P - BREARE | B Ay
L NO 18 -5
o 2 01885-103
4>
E o
2 = max. chamfer
o i
= U A L
= =T 5
L | @ =
] E
A |
Y A
e
§ v
Responsible: TK5-7/Nitschel, Oliver Page: 34 Status: 13. Okt. 2017

Source: Jammed subassy Backplate Investigation 12.10.2017.pptx



Tolerance study - tilted worst case

tail F

De i —
10;1 [
worst case A P |
r_‘ seas = //;
——— A== ] I
(T 11N | =i !
x .—‘] m% - | '-—\\
o — R
O, “,' S
=¥ .
& -
Y |
@ % e} . s L
NN\ \7
e AN =\
0. 38 | &
—> |
—
- Tilting increases the gap from 0,5 mm to 0,59 mm
- Spring can not fully move between bushing and lever
Responsible: TK5-7/Nitschel, Oliver Page: 35 Status: 13. Okt. 2017

Source: Jammed subassy Backplate Investigation 12.10.2017.pptx



Reference surface > ..~ "

brose

Single Part 3D scan
O/S transmission lever

gL
&=

Responsible: TK5-7/Nitschel, Oliver Page: 36 Status: 13. Okt. 2017
Source: Jammed subassy Backplate Investigation 12.10.2017.pptx

{mm1

025 Conclusion:

Thickness of the lever
2 ok

Rotating area of the
3 lever ok

Parts within
specification ok

0.05
0.00

-0.05

-0.20:




Reference surface =

Single Part 3D scan
Bushing O/S transmission

[mm]
0.250

Conclusion:

- Difference in the
chamfer visible — see
detailed results on
page 39

o100 - Step hight on CN part
higher than on KWT
part — but both parts
within specification ok

0.200

0.100

-0,150

Responsible: TK5-7/Nitschel, Oliver Page: 37 Status: 13. Okt. 2017
Source: Jammed subassy Backplate Investigation 12.10.2017.pptx



Single Part 3D scan
Bushing O/S transmission - cut through

Conclusion:

- Difference in the
chamfer visible — see
detailed results on
page 39

Ty

SUNEINE 1§
H o siians o

Responsible: TK5-7/Nitschel, Oliver Page: 38 Status: 13. Okt. 2017
Source: Jammed subassy Backplate Investigation 12.10.2017.pptx
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Single Part 3D scan
I/S transmission lever

Responsible:
Source:

-0.250
TK5-7/Nitschel, Oliver Page:
Jammed subassy Backplate Investigation 12.10.2017.pptx

40

Conclusion:
- Thickness of the lever
ok

- Scratch marks on

lever not visible in
scan comparison —
nothing on this lever
indicates why it was
in contact with o/s
transmission lever

Status: 13. Okt. 2017



ey 1
|\
j:

N PO

Single Part 3D scan ot (G- 7 B
KV transmission lever s ”5‘“'//?/7

i o

g o Conclusion:
- Wear out area of the
=2 lever too thin — 4,92
nok
o - Other area of the lever
too thin — 5,06 nok
- Supplier involvement
N to clarify quality
situation

Responsible: TK5-7/Nitschel, Oliver Page: 41 Status: 13. Okt. 2017
Source: Jammed subassy Backplate Investigation 12.10.2017.pptx
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Single Part KV transmission lever
Current Production

4| C01888 C01889

1 o517 5,17

2 5,18 5,18

3 5,19 5,18

4 5,18 5,18

5 5,19 5,18

6 9,18 5,18

7 9,18 5,18

8 5,18 5,18

9 5,18 5,18

10 5,17 5,18

Min 5,17 5,17

Max 5,19 5,18

Average 5,18 5,18
Responsible: TKS-7/Nitschel, Oliver Page: 44

Source: Jammed subassy Backplate Investigation 12.10.2017.pptx
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Status: 13. Okt. 2017
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Single Part 3D scan — Current Production - :uzer /0 hl‘lJSE
I/S transmission lever double pull 2l Y &

C36086 C36087

[mm)] Conclusion:
0.200
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Responsible: TK5-7/Nitschel, Oliver Page: 45 Status: 13. Okt. 2017
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Single Part 3D scan—Current Production
O/S transmission lever

938820 938819

[mm] Conclusion:
0200 _ Parts have no
bl deviation

—1 0.120

—1 0.080

— 0.040

— 0.000

—1-0.040

—1-0.080

-0.120

-0.160

-0.200

Responsible: TK5-7/Nitschel, Oliver Page: 46 Status: 13. Okt. 2017
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Single Part 3D scan-Current Production erSE
Bushing

[mm]
C01885 C01885 L] .
) o Conclusion:

0080  _  Parts have no

deviation
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Single Part 3D scan-Current Production hl‘DSE
KV transmission lever
Conclusion:

01888 C01889 o
- Parts have no

i 0090 deviation

1 0.030

-0.030

-0.060

-0.090

-0.120

-0.150

Responsible: TK5-7/Nitschel, Oliver Page: 48 Status: 13. Okt. 2017
Source: Jammed subassy Backplate Investigation 12.10.2017.pptx



Material analysis of KV transmission lever hl"lJSE

Current CZ Durability Durability Reference part
8/2017 V10.627 V10.627 PD as field part

No 6 LH No 7 RH

Cavity L1/L3/R2/R3 R3 L1/L2/R3/R4
GD ZN Al 4 Cu1 Ok Ok Ok Ok
Hardness 114-118 112-114 108-113 108-112
HV1: 97
Density 6,419-6,447 6,445 6,451 6,412-6,437
Min 6,4 g/cm3
Porosity (no spec.) Ok Ok Ok Ok
Microstructure homogeneous homogeneous homogeneous homogeneous
Summary Ok Ok Ok Ok

Conclusion:

- Material is ok. (COB Lab Report 5806)

- The abrasion is not based on a material failure

Responsible: TK5-7/Nitschel, Oliver Page: 49 Status: 13. Okt. 2017

Source: Jammed subassy Backplate Investigation 12.10.2017.pptx



KV transmission lever — abrasion erSE
Requalification latches 2017 (durability test)

5,18 5,14
2 LH 5,15 5,14
3 LH 5,15 5,04
4 RH 5,19 5,18
5 RH 5,16 515
6 RH 5,16 5,15
7 RH g;:scs 5,19 5,18
8 RH 5,19 5,18
9 RH 5,16 5,15
Average LH 5,15 511
Average RH 5,17 bh:17
Responsible: TKS-7/Nitschel, Oliver Page: 50 Status: 13. Okt. 2017

Source: Jammed subassy Backplate Investigation 12.10.2017.pptx



Single part measurement - Current production
IBH-Innen: C36085/84

brose

Jammed subassy Backplate Investigation 12.10.2017.pptx

[f : ! =g C36085-102 Linienform bis 0,3 Linienform bis 0,35 Rechtwinkligkeit 0,2
@ | K- Datum No. 10 No.45_1 No.45_2 No. 46
o,
En b A @ @ 10.1.2017 -
Mot = heli 5.8.2017
@ -€G n=70
average 0,160 0,006 -0,024 0,057
Q 2 C36084-102 Linienform bis 0,3 Linienform bis 0,35 Rechtwinkligkeit 0,2
- Datum No. 10 No. 45_1 No.45_2 No. 46
(—j ) 10.1.2017 -
X 5.8.2017
n=70
¥ ! average 0,185 0,011 -0,042 0,046
| Conclusion:
Q\ \ Series production ok
TK5-7/Nitschel, Oliver Page: 51 Status: 13. Okt. 2017



Single part measurement - Current production
ABH-Innen: 738819/20

brose

- <R u ". — L)
A LEQ L T g 738819-104 Linienform bis 0,4 Linienform 0,35 4,5+0,1/-0,15
e 5 K
.**’; "}'5 \‘“‘\ | Datum No. 32 No. 76 (2 Punkte) No. 79 (2 Punkte)
O/ Sy /| 3.10.2016
N g W i ) ST T s e b ;
T, g I 9.8.2017
.._;;_gfn.f-;._",. | n=68
F=T g
A average 0,158 -0,073 -0,090 4,515 4,531
\® 3
ok s 598 738820-104 Linienform bis 0,4 Linienform 0,35 4,5+0,1/-0,15
' = Datum No. 32 No. 76 (2 Punkte) No. 79 (2 Punke)
@ = r" || " A 3.10.2016-
@ T T en 9.8.2017
o a7 v I G L
2 v{é" |_|§ A 51 — average 0,083 -0,010 -0,009 4,539 4,515
. ( _
Conclusion:
Series production ok
Responsible: TK5-7/Nitschel, Oliver Page: 52 Status: 13. Okt. 2017

Source: Jammed subassy Backplate Investigation 12.10.2017.pptx
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Next steps bl"l] Se

Design options:
9 [What pot. design solutions are available to reduce gap |15.09.2017| 22.09.2017| In progress
or avoid abrasion?

Responsible: TK5-7/Nitschel, Oliver Page: 56 Status: 13. Okt. 2017
Source: Jammed subassy Backplate Investigation 12.10.2017.pptx
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Warranty parts
Component measurement chamfer

Example: 16-16 Example: 17-49

Fz
Bin

- & _ :

B W e TRy

¥ Enlarge Save as CSY
No. [Measure [Result
1 PerplLine 107.96 um
2 PerpLine 148.07 um

Responsible: TK5-7/Nitschel, Oliver Page:
Source: Jammed subassy Backplate Investigation 12.10.2017.pptx

13. Okt. 2017



Risk evaluation |III"IZIEE

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

Responsible: TK5-7/Nitschel, Oliver Page: 59 Status: 13. Okt. 2017
Source: Jammed subassy Backplate Investigation 12.10.2017.pptx
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brose

Abrasion KV-Lever
Ishikawa

i m“f Height to big (wil cause more pressureffriction)

W Dimension | WQK Height too less (will cause more gap for wedge effect by spring
i Mf}"f Inner diameter to big (will cause tilting)

‘i) KV-Tans-Lever | . &
grease amount not sufficient (will cause friction) ;ﬁévy -/ \\.‘/ - ‘ @8 Wil 0(36"1‘6 Hardness too low?
A A @@é\& Content wrong?

P ? N
surface pressure of material exceeded N P ( Abrasion KV-Trans l
@%‘*fg Surface of steel retention plate too rough

), mission lever / \ -
3 P \ @ Contact
corrosive substances (chemical process

parts not in block position before crimping
(will cause gap and wedge effect) M‘{; Method 9

Abrasion caused by standard (not KV) o/s release operation (Driver door mostly affected) Q@? ! Design Q AN

= AT @r;? Ji / -
- S POSHON1):3pl CaRe aisaliorces ? = ,.-’/ é Environment QQ with negative influence on material properties)
Angle L-shape to big will cause more pressure %? Retention plate {carry subassy) @ 4 N ey @\3‘\{ icle (d
\ L extra particle (dust)

A
@ Human

Remark:
4.3 added

Status: 13. Okt. 2017

TK5-7/Nitschel, Oliver Page: 61

Responsible:
Jammed subassy Backplate Investigation 12.10.2017.pptx

Source:



Reproduce failure mode hl"lZIE e

Test procedure

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

KV-Transmission lever from field parts
Latches with: approx 5mm (Spec. 5,2 -0,05)

Bush with champfer similar to field part

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

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

(overnight (>8h) storage at 38°C/ 95 % humidity
with latch closed and CL engaged 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
Responsible: TK5-7/Nitschel, Oliver Page: 62 Status: 13. Okt. 2017

Source: Jammed subassy Backplate Investigation 12.10.2017.pptx
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Design Idea material properties Point 3 |III"IIISE

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

Responsible: TK5-7/Nitschel, Oliver Page: 64 Status: 13. Okt. 2017
Source: Jammed subassy Backplate Investigation 12.10.2017.pptx



Design Idea forced resetting Point 6

* Prepared prototype sample
e 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

Responsible: TK5-7/Nitschel, Oliver Page: 65 Status: 13. Okt. 2017
Source: Jammed subassy Backplate Investigation 12.10.2017.pptx



O/S release chain interactions bI‘IJSE

Current New (forced resetting)

Modification of
O/S transmission
lever generates
linkage also in
resetting direction

Operated O/S
release lever

After resetting in
case of jammed

O/S transmission
lever

Lever is forced to
move back in
home position

Responsible: TK5-7/Nitschel, Oliver Page: 66 Status: 13. Okt. 2017
Source: Jammed subassy Backplate Investigation 12.10.2017.pptx

Lever can stay in
jammed position
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Mini-Tab Investigation

Abrasion KV-Tr-Lever

0,175-

0,150-

0,125-

0,100-

0,075 -

0,050 -

0,025 -

0,000-

Field parts WUP
Abrasion KV-Tr-Lever = 0,05162 + 0,000010 TIS (d)

200 400 600 800 1000 1200 1400

TIS (d)

S 0,0501605
R-Qd 0,5%
R-Qd(kor) 0,0%

035 -

030

Field parts WUP
Subassy gap = 0,3432 + 0,000033 TIS (d)

brose

200

400 600 800 1000 1200

TIS (d)

Conclusion: No influence of TIS for abrasion or gap

Responsible:

Source:

TK5-7/Nitschel, Oliver
Jammed subassy Backplate Investigation

Page:

12.10.2017.pptx

68

1400

s 0,0877519
R-Qd 1,6%
R-Qd(kor) 0,0%

Status: 13. Okt. 2017



Mini-Tab Investigation hl"lZISE

Based on current investigation, diameter KV transmission lever differences
has no influence to abrasion
- This has to be confirmed with more data

Responsible: TK5-7/Nitschel, Oliver Page: 69 Status: 13. Okt. 2017
Source: Jammed subassy Backplate Investigation 12.10.2017.pptx



Mini-Tab Investigation hl"lZISE

Based on few available data: bigger axial chamfer leads to more abrasion
= This has to be confirmed with more data

Responsible: TK5-7/Nitschel, Oliver Page: 70 Status: 13. Okt. 2017
Source: Jammed subassy Backplate Investigation 12.10.2017.pptx



Mini-Tab Investigation hl"lZISE

Based on few available data: bigger radial chamfer leads to more abrasion
= This has to be confirmed with more data

Responsible: TK5-7/Nitschel, Oliver Page: 71 Status: 13. Okt. 2017
Source: Jammed subassy Backplate Investigation 12.10.2017.pptx



Affective production period

= Deliveries from 30. May 2016 onwards - OK

» Deliveries before May 2016 - still under investigation

Responsible: TK5-7/Nitschel, Oliver Page: 72
Source: Jammed subassy Backplate Investigation 12.10.2017.pptx

brose

Status: 13. Okt. 2017



Mini-Tab Investigation

Dichte

920

80

70

60

50

40

30

20

10

brose

KV-Transmission Lever Height - Requalification 2013-2016 Left Hand
Normal

Requalification 1/year at supplier, 2016 different

Responsible:
Source:

TK5-7/Nitschel, Oliver
Jammed subassy Backplate Investigation 12.10.2017.pptx

Page:

73

Date

= 23.10.2013
E=1 24.07.2014
F===7 20.10.2015
== 03.10.2016

Mittelwert StdAbw N

5,176 0,004945 24
5,175 0,005108 24
5,175 0,005090 24
5,160 0,007506 24

Status:

13. Okt. 2017







DoE Status 06.04.2018
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 Latches on Jammed condition detect via
open, close 2500]5°C test-rack pawl microswitch
Climate
change
ORL +KV Latches on Jammed condition detect via
open, close 2500[60°C / 95% rH test-rack pawl microswitch
1
60°C /95% rH
> 8h (overnight) | latch closed and CL Latches on
no storage engaged test-rack
60°C /95% rH
latch closed and CL Latches on
ORL +KV 1[engaged test-rack Function check
Salt spray test 24h with [Salt test
mounted watercaps chamber Function check Extended Step
Drying 4h RT
Humidity 60°-95% over
night (12h) Latches on
Drying 4h RT test-rack Function check Extended Step
Verantwortlicher: TP3-QU/Kappenberg, Theodor Seite: 3

Datei:

JLR_PSCC_DoE-Status06-04-2018.pptx

brose

Stand: 06. Apr. 2018



DoE brose

Response Criteria: Gap home position

Position of KV-transmission lever
after passing test procedure

Home position Home position Critical Gap > 7,7mm
No Gap With Gap
Verantwortlicher: TP3-QU/Kappenberg, Theodor Seite: 4 Stand: 06. Apr. 2018

Datei: JLR_PSCC_DoE-Status06-04-2018.pptx



DoE

Plan + Results Position 1 + 2

DoE - Results
after extended
procedure
(5000cycles +
corrosion)

Pre-Test Results: 1 Latch failed (8mm)
DoE Results: No latch failed with extended procedure

Verantwortlicher: TP3-QU/Kappenberg, Theodor Seite: 5
Datei: JLR_PSCC_DoE-Status06-04-2018.pptx

brose

Position3 + 4
Pre-Test Results
after test
(35000cycles +
corrosion)

Stand: 06. Apr. 2018



DoE brose

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)

Verantwortlicher: TP3-QU/Kappenberg, Theodor Seite: 6 Stand: 06. Apr. 2018
Datei: JLR_PSCC_DoE-Status06-04-2018.pptx



DoE brose

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)

Verantwortlicher: TP3-QU/Kappenberg, Theodor Seite: 7 Stand: 06. Apr. 2018
Datei: JLR_PSCC_DoE-Status06-04-2018.pptx



DoE brose

Graphical evaluation

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

Conclusion: Residual Charts sufficient

Histogram : shape with two ,peaks” at ends

Verantwortlicher: TP3-QU/Kappenberg, Theodor Seite: 8

Stand: 06. Apr. 2018
Datei: JLR_PSCC_DoE-Status06-04-2018.pptx



DoE brose

Effects diagram

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

Verantwortlicher: TP3-QU/Kappenberg, Theodor Seite: 9 Stand: 06. Apr. 2018
Datei: JLR_PSCC_DoE-Status06-04-2018.pptx



DoE

Maximum optimisation graph

Result average gap home position 1-4

Optimal KV-Tr-Le Bush Cha Bush Cha
D:1000 Hoch 520 030 “020
o Akt [5,20] 0,30 [-0,80]
Prognose Tief 5,050 -0,90 -0,80
Gap home
Maximum
y = 36927
d = 1,0000

Bush Ste
7,050
[6,90]

6,90

brose

Result average gap home position 1-2

Optimal Yt
4 oc|
D: 0,8906 Akt

Prognose Tief

Gap home
Maximum
y = 35625
d = 0,89062

KV-Tr-Le

Bush Cha

Bush Cha

Bush Ste
7,050
[6,90]

6,90

« 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%)

TP3-QU/Kappenberg, Theodor
JLR_PSCC_DoE-Status06-04-2018.pptx

Verantwortlicher:
Datei:

Seite:

Stand: 06. Apr. 2018




DoE brose

Potential additional factor - Spring

Unilatch Highend/ 937670-106

Unilatch Highend/ 937670-105

Verantwortlicher: TP3-QU/Kappenberg, Theodor Seite: 11 Stand: 06. Apr. 2018
Datei: JLR_PSCC_DoE-Status06-04-2018.pptx



DoE brose

Summary

* DoE factors do not fully explain the response variation. (R-
Qd <80%)

 DokE 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.

Verantwortlicher: TP3-QU/Kappenberg, Theodor Seite: 12 Stand: 06. Apr. 2018
Datei: JLR_PSCC_DoE-Status06-04-2018.pptx



Exterior Door Open Unexpectedly
Whilst In Motion

NHTSA Review 15 November 2017



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 PO68 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.

CONFIDENTIAL 2
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Supporting Graphical Evidence

When

. @
_)/*“\u UHH -

Reported Month

Cowmef Ul Colwnlatets  ~ Build Month
<anfn/12 w2 -3 ma 2015 016 Grnd
Leoeis_ - | ibtask Moy dax  Esb Mar Aot M lun Jal Axg e Oct Nox Dec lw  Fsb Mar A Mwe ln Jul Aw Sen Oct Mox Dec i Fek Mar May Sl Sep Nov Mey  Nov

ROW indicates that the recall action was
successful in mitigating the failure mode, with
the exception of some special cause failures.
Without in-depth investigation being performed
on every vehicle it is impossible to conclusively
say what the failure mode was

Totat

. 5 Reported Month,. -~ .. .0

UNITED ARAS EMIRATES(2RE) | ¥

Coure otV Colums Lobels - Build Month
<10/13/2012 3 24

Row Lagets - (Mank) on__ Feb dun Jul Asg Sep Oct bov Dec dan  Feb Mar Mn Jul Sep Oct Nov Dec Jar  Feb Mar Ac Moy Sep Oxt hev fan
B

MENA markets did not see a dissipation in the
incidence level post PO68 software flash.

The rate of reported failure remained more or
less constant, despite the indicators from the
rest of the world.

We can therefore attribute this to a special
cause variation localised to this market
specifically

CONFIDENTIAL



R/1000 Normalisation S
By Market sAGUAR @

R/1000 by Market

=
_"2‘ 2.5
a 2
1.5
1 Combined
0.5 —
0 | | I
USA- CHN-CHINA GBR- CAN - ARE - KWT -
UNITED UNITED CANADA UNITED KUWAIT
STATES KINGDOM ARAB

EMIRIATES

Axis Title

« Data from the vehicle population post production cut-off date (Mar 2015 onwards)

« Markets in descending order of sold vehicles in service

« Minimal R/1000 values everywhere except ARE and KWT

« However, other markets that have reported an occurrence are not identical
climatic conditions to either ARE or KWT

CONFIDENTIAL



Similar Markets
Power and Sample Size Analysis

. . Combined
Mlnlmum market Sample _Slze Of Country Sold | Build |-'|Reportt™ |R/1000! ™
~500 cars for a 90% confidence of USA - UNITED STATES 69860 3 0.042943
Seeing the defeCt CHN - CHINA 44369 1 0.022538

ITA - ITALY 8074
ARE - UNITED ARAB EMIRIATES 6518 29 4.449218
Hot markets with similar climatic ?gi 'ﬁgiTEiA;'é‘POF south) jﬁj
- . - ) ou
conditions isolated from ROW 5 GEA Sl
Volumes shown are combined L405 SAU - SAUDI ARABIA 2936
GIB - GIBRALTAR 2799
and L494 ZAF - SOUTH AFRICA 2283
TUR - TURKEY 1543
Any market with a volume >500 o mraot Ei? 2 1.317523
vehicles should see the failure QAT - QATAR 1251
MAR - MOROCCO 931
PRT - PORTUGAL 680
Markets such as ZAF, AUS, SAU, GRC - GREECE 554
QAT, MAR are all very similar SR DL SAA 4%
climatic and environmental OMN - OMAN 417
conditions to ARE and KWT CHL- CHILE 285
LBN - LEBANON 281
IRQ - IRAQ 265

No failures reported in these markets

CONFIDENTIAL



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

CONFIDENTIAL



- - "R —
Timeline ‘

;
A

P068 RECALLAPOPULATION LATCAH OK LATCHAND RFA OK

2012 2013 2014 2015 2016 2017

NNNNNNNNNNNNmmmm"‘m MO MOttt T st gt tlow|lon Lwn WW WOl © © © L o WO eEe©OhNnmN~NNE N~
SR A R Rl SO TerOrwe v el e -3 Te Yo v e e T 0 v o wls e -8 Tr@Owwrewwlee =T T -
S E5FS S 53863858883 538583858883 i R R 538|683 8588% 5538638588
E&;E;E3?“’%Ega;E;g==§§'g°§§§u,°z§;§_=,?ms E&zéséi?&é §$z§z§—?$m8 E&’.z?z—s,

"Old" pedigree latch

Handle ears modified

Stronger KV retum spring

Greased sinter beari
Leak path closed
New software in RFA (production)
Modified handle chassis

OUTSIDE OF P068 RECALL
POPULATION

CONFIDENTIAL



Problem Investigation/Verification s

Problem Investigation/Verification: Visit to vehicle in Dubai August 2016. Customer reported a
door opening post PO68, vehicle held for investigation. Vehicle tested by JLR UK Engineer in market
and unable to fault the latch. Open circuit condition evident on the vehicle, therefore P068 flash was a
success. Vehicle in workshop, ambient temp circa 25°c. Unable to jam the handle in the workshop.
Placed vehicle onto roof, high solar load, ambient temp 48°c. Soaked vehicle for two hours, and then
able to jam three of the four handles on the vehicle on the first attempt.

CONFIDENTIAL



Root Cause Hypothesis s &

Exterior release handle jammed in the actuated position due to diametrically opposing contact points,
increasing friction to the point where the counter balance spring cannot return the handle to rest
position.

Direction of operation, more
prevalent on our taller
vehicles where the handle is
positioned higher.

If the handle strap is operated in a downward direction, in warm to
hot conditions, especially if pulled in a quick, sharp jerk, it is
possible to jam the handle strap in the operated condition between
the two corners of the handle bracket which are circled.

Please add attachments to support the root cause here: ~NFIDENTIAL

10



Critical Concern Analysis
Failures Since Production Fixes

i

—FARLC S IAAFZ

<

e e GONSIAering the timeline, the parts we examine on this slide are outside of the recall
wsisnkas - population, therefore the latch is the latest level, but there is a population of vehicles without

OQUTSIDE OF PDO8 RECALI
POPULATION

Vehicle Build Date .! Vehicle Build Date

Count of VIN Count of P068 Actual Date

SINCE PRODUCTION FIX ON LATCH PRODUCTION FIX ON LATCH, NOT ON

s RFA
30
25 H 30
20 25
H = |

5 — — - 15

0 L — Total ¥

&S & & & & & s -
& & & & N N 0 — — —

\\v" C?‘\ s‘\\* ‘\<\ UNITED ARAB UNITED UNITED KUWAIT(KWT)  CANADA(CAN)
J A ¥ EMIRATES(ARE)  STATES(USA) KINGDOM(GBR)

Market ~ Market

Vehicle Build Date 7|
Count of VIN

e

SINCE PRODUCTION FIX ON RFA

4 .
= Total
2 il
S -
0
CANADA(CAN) CHINA(CHN) UNITED ARAB UNITED
EMIRATES(ARE) KINGDOM(GBR)
Market - |

= Total

Sum of Vehicles
Country Sold

ITA - ITALY

AUS - AUSTRALIA

ARE - UNITED ARAB EMIRIATES

GIB - GIBRALTAR
ESP - SPAIN

SAU - SAUDI ARABIA
TUR - TURKEY
MAR - MOROCCO
KWT - KUWAIT
GRC - GREECE
MEX - MEXICO

JOR - JORDAN
QAT - QATAR

LBN - LEBANON
CYP -CYPRUS
OMN - OMAN

MLT - MALTA

BHR - BAHRAIN
CRI - COSTA RICA
IND - INDIA

IRQ - IRAQ

TUN - TUNISIA

EGY -EGYPT

MKD - MACEDONIA
CIV - COTE D'IVOIRE
SEN - SENEGAL
ARG - ARGENTINA
KEN - KENYA

PAK - PAKISTAN
LKA - SRI LANKA
NGA - NIGERIA
GHA - GHANA

BRN - BRUNEI DARUSSALAM
TZA - TANZANIA
ECU - ECUADOR
Grand Total

i— the RFA fix, and a subsequent population with both the latest latch and the latest RFA

Sold/Unsold |7/
‘T Sold

5048
3585
3238
2361
2122

2203

Grand Total

5048
3585
3238
2361
2122
1606

981

22039
CONFIDENTIAL

11



Normalised Data e @

ARG AR

R/1000 Pre and Post P068
0.300
0.250
0.200 * Once the data was
E o150 normalised, an order of
E: 106 magnitude can be seen on
' front doors pre/post P068
0.050
ik Pre-P0G R/1000 Post POGS R/1000 * The same cannot be said
= Front LH 0.251 0.024 of the rear doors, where
M Front RH 0.284 0.029 .
W Rear LH 0.079 0.018 the Improvement haS nOt
 Rear RH 0.123 0.047 been as significant
Before After
Pre-P068 Post P068
Failures R/1000 Failures R/1000
Front LH 67 0.251 8.000 0.024
Front RH 76 0.284 10.000 0.029
Rear LH 21 0.079 6.000 0.018

Rear RH 33 0.123 16.000 0.047
CONFIDENTIAL



Root Cause Analysis P
Ishikawa / Cause and Effect SAGUAR

PSCC D7u Exterior Handle Operation

Measurements Material Personnel

Exterior
Release

== Handle
Jammed on
Actuation

Environment Methods Machines

CONFIDENTIAL



Root Cause Analysis e~
Measurement Methodology B @

Steel cable attached to the vehicle
exterior release handle

Cable then runs around a pulley
that can be varied in height
relative to the door

The variance in height allows for
angle adjustments from 45° to 60°

Force
Force gauge used to measure
force — force applied directly

downwards

Resolution of actual force = FsinB

CONFIDENTIAL 14



Root Cause Analysis ——
Operational Definition sAGUAR @

Measurements indicate jamming
iIs hard to achieve at under 200N

Beginning at 200N, operate the rig
and release

Check for jammed handle
condition

If handle doesn’t jam, repeat
operation with additional 10N
increments

Repeat until handle jams

Record the result of the lowest
force required to jam the handle

CONFIDENTIAL 15



Root Cause Analysis
Test Plan (KLT and Wear Out)

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 (T,) 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
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Root Cause Analysis
KLT Results - Ambient
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Root Cause Analysis T

KLT Results - 50°c SRR
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Root Cause Analysis

KLT Results - 80°c
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Root Cause Analysis —~
KLT Results — Part Comparison TR

Before

—After — Front

5 5

Upper Face

Lower Face
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Root Cause Analysis S
Material Behaviour Characteristics SACUAR @

PA66 GF30 is hygroscopic. In taking water on the part swells. Coupled with
thermal expansion / contraction this may give rise to significant dimensional
differences.

Study commissioned on various temperature and humidity levels with
measurements being taken across the run channel in the handle chassis, and
across the POM runner on the handle strap inner

CONFIDENTIAL
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Root Cause Analysis
Material Behaviour Characteristics

11 12 13 w 11 12 13

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]

Al 17.81 16.33 19.84| 140.80 C1 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 16.81f 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]

A2 17.69 16.31 19.94| 124.00f C2 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)

A3 17.66 16.28 19.88 123.30f €3 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]

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

Al 50deg - 12% humidit c1 50deg - 12% humidit
17.74 16.33 19.96( 140.80 18.56 17.51 16.81| 271.30] 09/08/2017 15:40
% 99.92 100.23 100.57 99.93|% 100.47 100.09 99.93 99.90
Al 50 deg - 100% humidity c1 50 deg - 100% humidity
17.81 16.38 19.91] 141.50 18.58 17.51 16.86| 272.60| 10/08/2017 07:30
% 100.32| 100.54| 100.32| 100.43|% 100.57| 100.09| 100.23| 100.38
A2 50 deg - 100% humidity
17.69 16.26 19.92 10/08/2017 07:30
% 99.90 99.78 99.87
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Root Cause Analysis S
Material Behaviour Characteristics sacuam @

A Length 3

poed
&
o
(2]
&
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Root Cause Analysis =
Material Behaviour Characteristics SACGUAR

C Length 2 CONFIDENTIAL 24



Handle Measurement
Effect of Heat and Humidity

PAG is hygroscopic, Acetal is not
Control sample is reference (0)
Graph is % deviation from control
All dimensions are external
Maximum deviation is 0.7%

Part has tendency to grow with both

heat and humidity

0.8

0.6

0.4

0.2

-0.2

-0.4

-0.6

A6 (Nylon) 30%
I’ass Powder Fill

(Polyoxymethylene,
Acetal)

Handle Measurements

/r‘/ M«_’%:}(b
P > g E—

Control Samplei 50deg, 12% 50deg 100% 80deg, 3% 80deg, 95%

s Handle 1 Dimension A =====Handle 1 Dimension B
s Handle 1 Dimension C Handle 1 Part Weight
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Chassis Measurement ——
Effect of Heat and Humidity SAGUAR

PAB6 (Nylon) 30%
Glass Powder Fill

/

Chassis Measurements

PAG is hygroscopic

Control sample is reference (0) b

Graph is % deviation from control Ol —
All dimensions are internal . — ><r/
MaX|mum de\”atlon |S 1640/0 - 05 Control Sample 50deg, 12% 50deg 100% 80deg, 39 80deg, 95%
possible outlier. Next max 0.91% 1

Despite measures being internal, e

data indicates that the dimensions
also grow with heat and humidity

s Chassis 1 Dimension A sss===Chassis 1 Dimension B

=Chassis 1 Dimension C Chassis 1 Part Weight

CONFIDENTIAL

26



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

CONFIDENTIAL
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Handle Measurement
Effect of Heat and Humidity
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Handle Measurement
Effect of Heat and Humidity

e

Deviation (mm)

1.2

0.8

0.6

0.4

0.2

0

Dimension B - Strap Width (Nominal 16.00mm)

N

20°_5%

40°_5%

60°_5%

5% Humidity

80°_5%

\

20°_50% 40°_50% 60°_50% 80°_50%
50% Humidity

20°_95% 40°_95% 60°_95% 80°_95%
95% Humidity

e H 1
s H 2
o H3

H4
w—H5
w— H 6
e H7
o3
w—H9
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Handle Measurement e

- TN !
Effect of Heat and Humidity DR @

B € § &

10

1 09

1 03

1 07 a7
06 g 06 b 06

{ 0s

1 * 04

1 03

*
. . e . 02- 2 e . 3
2" 5% 0" 5% 60°5% 80" 5% 20" 50% A0 50% 60°_50% 80°_50%

B &8 § &

200 95% 40" 95% 60°_95% 80°_95%

« Boxplots indicate that there is a trend for the handle to grow with temperature

» First boxplot (20 degrees) in both charts doesn’t fit with the pattern

« From 40 degrees there is a steady and consistent growth

» The fact that 20 degrees doesn’t fit is most likely because the POM sleeve
has a minimum size — PAG isn’t being directly measured
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Handle Measurement _~— @
Effect of Heat and Humidity sAacUAR -RG

Dimension C - Overall Width (Nominal 20.00mm)

0.15
0.1
’g 0.05 s H 3
é H4
S
2 —H5
8
>
a o e HG
-0.05
-0.1
20° 5% 40° 5% 60°_5% 80° 5% 20°_50% 40°_50% 60°_50% 80° 50% 20° 95% 40°_95% 60°_95% 80°_95%

5% Humidity 50% Humidity 95% Humidity
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Handle Measurement e

Effect of Heat and Humidity SAGUAR

A

Data

001 -
-0.02

-0.03 l
-0.04 g ’

-0.05 | :

Boxplot of 20°_5%, 40°_5%, 60°_5%, 80°_5% Boxplot of 20°_50%, 40°_50%, 60°_50%, 80°_50%

0.04

0050
0.03 |

0.02

0025 r

0.01

ey 0000

Data

0025

0050 3 I

0075

As previous smooth rate of change observed, steady increase in size with
temperature

PAG being directly measured, no POM sleeve

Material behaves as expected
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Chassis Measurement
Effect of Heat and Humidity
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Chassis Measurement
Effect of Heat and Humidity

Deviation (mm)

0.01

-0.01

-0.02

-0.03

-0.04

-0.05

-0.06

-0.07

-0.08

20°_5%

40°_5%

60°_5%
5% Humidity

Dimension B - Channel Width (Nominal 17.400mm)

7

80°_5%

20°_50% 40°_50% 60°_50% 80°_50%
50% Humidity

20°_95% 40°_95% 60°_95% 80°_95%
95% Humidity
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Chassis Measurement =

A

> .
. . "—‘\ —d
Effect of Heat and Humidity HEEESES
Boxplot of 20°_5%, 40°_5%, 60°_5%, 80° 5% Boxplot of 20°_50%, 40°_50%, 60°_50%, 80°_50%
0.005- 0,010
0.000- ‘ 0015
-0.005- =
0,020
0.010- | | — ‘ : /
0,025
R 0015 | / 5
e = e 0.030 = !
0.020 = / ‘ | /
| -0.035- |
0,025
-0.030 i -0.040- |
0,035 : : 0,045 :
20°.5% 40°_5% 60°_5% 80°_5% 20°.50% 40°_50% 60°_50% 80°_50%

As previous smooth rate of change observed, steady increase in size with
temperature

PAG being directly measured, no POM sleeve

Material behaves as expected

- As handle strap width increases, so does aperture in chassis in which it
sits
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Chassis Measurement P @
Effect of Heat and Humidity A “

Dimension B - Running Channel Width (Nominal 16.500mm)

0.25
0.2
0.15 - C1
0.1 E—
3 c4
£ (65
———
S 005
- —— CO
=
8 — 7
0 — C8
20° 40° 5% 60° 5% 80°_5% 20°_50% 40°_50% 60°_50% 80°_50% 20°_95% 40°_95% 60°_95% 80°_95%
5% Humidity 50% Humidity 95% Humidity
-0.05 10
-0.1
-0.15
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Chassis Measurement P @
Effect of Heat and Humidity A “

Dimension B - Running Channel Width (Nominal 16.500mm)

0.2
0.14 e C]
=] 0.12 3
£ ca
0.1
'g _CS
8
S
A 0.08 o
0.06 —C8
0.04
0.02
0
40°_ 5% 60° 5% 80°_5% 20°_50% 40°_50% 60°_50% 80°_50% 20°_95% 40°_95% 60°_95% 80°_95%
50% Humidity 95% Humidity
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Chassis Measurement
Effect of Heat and Humidity

]
T ARC a2 AN

Boxplot of 20°_5%, 40°_5%, 60°_5%, 80°_5%
0.20 0175
—_ [

Boxplot of 20°_50%, 40°_50%, 60°_50%, 80°_50%

0.170

0.05 0.165 ‘

Data
Data

0.00

0.160
0.05
1
il 0.155 ‘ ‘

20°_5% 40°_5% 60’;5% 80°_5%

20°_50% 40°_50% 60°_50% 80°_50%

» Very unusual data set at 20 degrees 5% - lack of equilibrium in the plastic
before measurements were taken

* 6 hours initial soak not long enough to stabilise

« Soak time after humidity changes increased to compensate (24-48 hours)

* Not much movement in running channel width despite temperature and

humidity changes

- Running channel is stable through testing to date
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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

CONFIDENTIAL

41



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
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Failures by Month A

Efficacy of Handle Mod Feb 2017 SAcGUAR

Count of VIN

Failures by Production Month

12

10

8
‘ l | M Total
. I I Ll I i I I L I I 11
Jan Sep Oct n

Feb Mar Apr May Jul

()]

H

N

Nov Dec Jan Mar May Ju Nov Dec Jan
2015 2016 2017

Years : Vehicle Build Date
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Failures by Month — @
Efficacy of Handle Mod Feb 2017 SAacUAR ~

Count of VIN
TIS Analysis
30
25
20
15
M Total
10
| ‘ I I
0||| I III..I
D29 209035229 A 9 DDA N O NDHA D DO A O O
& N2 a2 it A NN N NN A A a2 AN ) Y 0 50 Y 00 N % N W 5
& TR G RN YDA A GNP
O“
Ihd

Time from build notification months
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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 pawil
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

Measured with optical projection equipment: Measured with optical projection equipment:
X-direction: 0,70 mm = 0,77 m X-direction: 0,37 mm - 0,44 mrn 0,04
Y-direction: 0,50 mm - 0,53 mr§ mm out of spec)

Y-direction: 0,23 mm - 0,35 mm (ok)
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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

e BV o -

C36086 Cc36087 c01885

Part 1 Part 1

0
~0.120
-0.260
-0.200

Current Production Conformance

938820 938819
— fmm]
o r g .. 0,200

CONFORMS |~

C01885

0.060
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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

I~ ‘
KV Transmission Lever Jam HES N -

Design Idea material properties Point 3

Tensile strength

Shear strength

Compressive strength

Hardness (Brinell)

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

331 MPa 397 MPa

262 MPa 317 MPa

600 MPa 641 MPa
114 130

Abrasion test for direct comparison under investigation by central laboratory
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Clutch Mechanism
KV Transmission Lever Jam
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Clutch Mechanism p— :
KV Transmission Lever Jam SAGUAR @\

0,18 S 0,0454237
R-Qd 15,0%
R-Qd(kor) 11.3%

0,16 ®

0.14
0,12

0,10 . //

0,08

0,06 -

KV-Tr-Lever Abrasion
®

0,04 ® -
?

0,02 | o0 'S ®

0,00 : : ,
0,0 01 0,2 0,3 04 0.5 0,6 0,7 0,8 0,9
Bush Chamfer0,4

Based on few available data: bigger radial chamfer leads to more abrasion
= This has to be confirmed with more data
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Clutch Mechanism p—
KV Transmission Lever Jam SAGUAR @

0,18 |

S 0,0448385
* R-Qd 17.2%
0,16 5 R-Qd(kor) 13.6%
0,14 - = — — ,J‘
c e o B d. 5 I
e 0,12 . i — P
w .
S
=< 010
S
(7]
3 008
=
= -
]
- 0,06 e I e e
§ No.  Measure |Result
1 Perpl i 107.96
0,04 2 piiﬁtiﬁﬁ 14807 3:
0,02 ® 3 ® °
e
0,00 |
0.1 0,2 03 0.4 0,5 06 07

Bush Chamfer0,6

Based on few available data: bigger axial chamfer leads to more abrasion
- This has to be confirmed with more data
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Timeline Overlay by Country .

P068 RECALL ITOPULATION LATCA)H OK LATCH ANI? RFA OK
( | |

VEHIC ATE
2m2 2013 2014 2015 2016 017
Row Labels Sep Oct Nov Dec| Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec|Jan Feb Mar AprMay Jun Jul Aug Sep Oa Nov Dec|Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec|Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec|Jan Feb Mar Apr
AUSTRALIA(AUS) 1 1 1
AZERBAUAN(AZE) 1
CANADA(CAN) 1 1 1 2 1 1
CHINA(CHN) 1 1 & 5 1§
FINLANDY{ FIN) 1 1 s 1135
FRANCE{ FRA) 1 s O §
KUWAITIKWT) 1 132 1 1 1
LEBANON(LBN) 1 1
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RUSSIAN FEDERATION{ RUS) 1 R I e G T S QU 6
SAUDI ARABIA{SAU) 1
SOUTH AFRICA(ZAF)
SPAIN{ ESP) 1
TURKEY{ TUR) 1
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UNITEDARAB EMIRATES{ARE)
(UNITED KINGDOM{GBR)
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Amalgamated Timeline
(Explained)
Failures, Fixes, and Population

Graphical representation of failures, x-

axis is production month and legend
represents the month is was reported

Critical Concerns Report Ting€line
20
18
. i |
1 l
E 12
g 10 I
s | |
8
T 1
4
2 I I I I I I I I | Numerical representation of failures,
g I L l I 8 N l ANE [ | formatted as per the graph above —
Jan Feb Mar Apr May Jun JJd Aug Sep Oa Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Mar Apr May Ju) c,
,\ 2003 01 2015 production date forms the x-
m2017 Report: 1 1 1 1 22|11 |2 |22 2 112|123 1
22016 Repoarts 2| 2 1(3 |2 3|7|4|1 ! 2 1 2|8 |43 4|S|4|5) 4 Component
W2015 Reports 5 3 3(]1(2|6|3|5|10|8 |32 S|7]3|1)|1 2|1 |9 |S|4 |
m2014 Reports 2 1 HERE , P068,Recall 1
opaTaaOTT
2013 2014 2017
a a o o " [-% o o a %) a
EgEEié:3&&§§§;§§§§;§aﬁiﬁigiéw, 584 §x§§ 3§
2014 Reports 21y |l fuuy [y a3ty ! 1 1 I : A A
2015 Reports $53312635108328573112109544 (| .
2016 Reports | 202 | | 1113/2/3/7/ 41621 251 |4545 4 (211 11 155113 | . PP
2017 Reports Al (A (222 |32/ a{2 a2 | [ [s2 33 [3 [4 3] | All m°d'f"_3at'9"s performed to date
and Totz 9 7 4 91518 8 418 9 g 0 3 g aligned to timeline above, with reason
"Old" pedigree latch for the modification on the right and
Handle ears modified First release intendeg issue it was / is addressing
Stronger KV return spring | ReddCe the risk of the cord binding
Greased sinter bearing To prevent corrosion of the KV motor, P068 issue
Leak path into latch dosed | : To eliminate corrosion of the KV motor, P068 issue
New software in RFA (production) Production fix for short circuit, P068 issue
Modified handle chassis Eliminate handle jam entirely
Modified OS transmission lever Fix under development, sticking KV clutch mech due to jammed spring (undersize KV transmission lever, ?
P068 Recall Population
Latch good R | Populations of the three major issues:
Latch and RFA Good (production) ==L hort circuit, handle bindi d
Handle Binding small sbuse load (N EEEIEEDIDIDIDIDEEEDEEEE SHOLL Gocddl, HREII9 RUTIIEE e
Handle Binding large abuse load 00 R B - - sticking KV clutch, displayed by risk NSy
s W e (p ) level and aligned to timeline

Sticking KV Clutch
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Next Steps in Investigation

« From PSCC
> Brose (supplier) DFMEA deep dive for any other possible failure modes not yet revealed
> |nvestigate 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
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PSCC 23.01.2018

Unilatch KV-Transmission Lever

JLR Whitley, 23.01.2018



PSCC 23.01.2018
Risk evaluation — Timing presented to PSCC 12.12.2017

brose

No [Chapter Task Start End
1 |Abrasion test Target: Abrasion rate on KV-Transmission lever 30.11.2017| 15.12.2017
Disassembly of Target: Bush and KV-Transmission lever from PD before 5/2016
2 [field parts Re-use of components to build test samples 11.12.2017| 15.12.2017
Target:
) Dimension results from Bush and KV Transmission lever from PD before
Field latch 5/2016
3 |components 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
DOE samples
5 |build Target: Latches acc. design Index before Mai 2016 15.01.2018| 18.01.2018
Target: Procedure for DOE is feasible to detect the failure mode (3 times)
6 |Pre-Testing 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

Verantwortlicher:

Datei:

TP3-QU/Kappenberg, Theodor

Seite: 2

PSCC_23-01-2018V1.pptx

Stand: 22. Jan. 2018



PSCC 23.01.2018
Risk evaluation — Timing update

brose

No |Chapter Task Start End

1 |Abrasion test Target: Abrasion rate on KV-Transmission lever 30.11.2017, 26.01.2018
Disassembly of Target: Bush and KV-Transmission lever from PD before 5/2016

2 |field parts Re-use of components to build test samples 11.12.2017| 17.01.2018

. Target:

Field latch Dimension results from Bush and KV Transmission lever from PD before 5/2016

3 [components Availability of components for (old) design index before 5/2017 15.12.2017| 19.01.2018

4 |DOE components |Target: Prepare samples acc. DOE Plan 05.12.2017| 18.01.2018
DOE samples

5 |build Target: Latches acc. design Index before Mai 2016 19.01.2018, 19.01.2018

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

6 |Pre-Testing Most critical (No5) and uncritical (No16) combination from DOE-Plan. 22.01.2018| 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

Verantwortlicher:
Datei:

TP3-QU/Kappenberg, Theodor Seite: 3
PSCC_23-01-2018V1.pptx

Stand: 22. Jan. 2018
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PSCC 23.01.2018 |III"DSE
Next Steps from PSCC 28.11.2017 - Update

» Finalise D-FMEA review regarding bearing areas cwb0/2017 -> done
» Evaluate CC and SC characteristics on further single parts cwb0/2017 -> done
» Defined characteristics of bushing and KV transmission lever

to be implemented in supplier process (Change management) c¢w04/2018 -> 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
» |nvestigate feasibility of smaller chamfer on bushing cw04/2018
» |nvestigate feasibility of more wear-resistant material
of KV-transmission lever. ZP2 ordered. cw7/7/2018
Next step: abrasion test to compare with ZP5 (serial) cw10/2018
Verantwortlicher:  TP3-QU/Kappenberg, Theodor Seite: 4 Stand: 22. Jan. 2018

Datei: PSCC_23-01-2018V1.pptx



Backup brose

= Presentation shown to PSCC at 28.11.2017 and 12.12.2017

Verantwortlicher: TP3-QU/Kappenberg, Theodor Seite: 5 Stand: 22. Jan. 2018
Datei: PSCC_23-01-2018V1.pptx



PSCC 12.12.2017 brose
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

Verantwortlicher: TP3-QU/Kappenberg, Theodor Seite: 6 Stand: 22. Jan. 2018
Datei: PSCC_23-01-2018V1.pptx



PSCC 12.12.2017
Potential further failure modes relating to wear out erSE

Investigation lever bearings

Investigated design m Investigation result

Spring outside
transmission lever

- currently discussed failure mode -
If parts are nok (chamfer too big, lever too thin)
spring can be forced in the area of chamfer

CL clutch spring Evaluated = no risk of jamming

Spring pawl

Evaluated = no risk of jamming

Spring KV transmission
lever

Evaluated = no risk of jamming

KV lever (plastic) Evaluated = no risk of jamming

o/s release lever Evaluated = no risk of jamming

Verantwortlicher: TP3-QU/Kappenberg, Theodor Seite: 7 Stand: 22. Jan. 2018
Datei: PSCC_23-01-2018V1.pptx



PSCC 12.12.2017
Risk evaluation - Timing

brose

No [Chapter Task Start End
1 |Abrasion test Target: Abrasion rate on KV-Transmission lever 30.11.2017| 15.12.2017
Disassembly of Target: Bush and KV-Transmission lever from PD before 5/2016
2 [field parts Re-use of components to build test samples 11.12.2017| 15.12.2017
Target:
) Dimension results from Bush and KV Transmission lever from PD before
Field latch 5/2016
3 |components 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
DOE samples
5 |build Target: Latches acc. design Index before Mai 2016 15.01.2018| 18.01.2018
Target: Procedure for DOE is feasible to detect the failure mode (3 times)
6 |Pre-Testing 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

Verantwortlicher:

Datei:

TP3-QU/Kappenberg, Theodor

Seite: 8

PSCC_23-01-2018V1.pptx

Stand: 22. Jan. 2018



PSCC 12.12.2017 tlI"DSE

Risk evaluation overview

Target: ldentify 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?

Verantwortlicher: TP3-QU/Kappenberg, Theodor Seite: 9 Stand: 22. Jan. 2018
Datei: PSCC_23-01-2018V1.pptx



PSCC 12.12.2017 bI‘DSE

KV-Function disabled in RFA - explain technical
effect to latch , jammed”

~cord will not unwind” (PO68) Spring jams KV mechanism

Technical influence of
disabled KV function in
RFA

- green KV lever will stay in home - overall rotation angle of KV
position — KV mechanism can not transmission lever (light blue) is

jam in activated position reduced

- Less tilting of KV transmission lever
under load
- different abrasion behavior expected

Will disabling the KV yes no,

Function in the RFA spring could still move into the gap
solve the issue?
Verantwortlicher: TP3-QU/Kappenberg, Theodor Seite: 10 Stand: 22. Jan. 2018

Datei: PSCC_23-01-2018V1.pptx
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Questions from Mail Matt Newman erSE

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
20157

» Future Production;

» 4. Complete DFMEA review

= b, 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

Verantwortlicher: TP3-QU/Kappenberg, Theodor Seite: 12 Stand: 22. Jan. 2018
Datei: PSCC_23-01-2018V1.pptx



Current Production; |III"DSE

1. What controls are currently in place that guarantee
parts meet specification at Brose's suppliers

Focus: KV-Subassy Components

Verantwortlicher: TP3-QU/Kappenberg, Theodor Seite: 13 Stand: 22. Jan. 2018
Datei: PSCC_23-01-2018V1.pptx



Current Production; |III"DSE

1. What controls are currently in place that guarantee
parts meet specification at Brose's suppliers

Component Drawing Feasebility PPAP CP check Current cpk
SC’s Incl. SC~s
Lever ORL 3 confirmed released confirmed capable
738819
Lever 2 confirmed released confirmed capable
D0O1886
Lever 0 confirmed released confirmed n/a
D01888
Spring 3 confirmed released confirmed capable
D02491
Bush 2 confirmed released confirmed capable
D01885
Spring 1 confirmed released confirmed capable
D01826
Bush 0 confirmed released confirmed n/a
D01891
Verantwortlicher: TP3-QU/Kappenberg, Theodor Seite: 14 Stand: 22. Jan. 2018

Datei: PSCC_23-01-2018V1.pptx



Current Production; |III"DSE

1. What controls are currently in place that guarantee
parts meet specification at Brose's suppliers

Component | Drawing Feasebility PPAP CP check Current cpk
SC’s Incl. SC’s

Lever ORL confirmed released confirmed capable
738819
. LH RH
o \/—\; Dimension Cpk Dimension Cpk

¢ M Profil 0,4 1,36 Profil 0,4 1,34
Profil 0,35 at M1 2.7 Profil 0,35 at M1 3,72
Profil 0,35 at M2 3,19 Profil 0,35 at M2 7,45
: Dim 4,5 at P7 1,57 Dim 4,5 at P7 1,33
/’ Dim 4 5 at P8 1 85 Dim 4,5 at P8 1,62

Remark: SC “s not linked to KV jammed issue
Conclusion: Part is ok and under control

Verantwortlicher: TP3-QU/Kappenberg, Theodor Seite: 15 Stand: 22. Jan. 2018
Datei: PSCC_23-01-2018V1.pptx



Current Production; |JI"DSE

1. What controls are currently in place that guarantee
parts meet specification at Brose's suppliers

Component | Drawing Feasebility PPAP CP check Current cpk
SC’s Incl. SC’s

Lever confirmed released confirmed capable
DO1886
LH RH
Dimension Cpk Dimension Cpk
Profil 0,1 2,21 Profil O, 1 2,04
Diam 9,6 2,56 Diam 9,6 1,93

Remark: SC “s not linked to KV jammed issue
Conclusion: Part is ok and under control

Verantwortlicher: TP3-QU/Kappenberg, Theodor Seite: 16 Stand: 22. Jan. 2018
Datei: PSCC_23-01-2018V1.pptx



Current Production; |III"DSE

1. What controls are currently in place that guarantee
parts meet specification at Brose's suppliers

Component | Drawing Feasebility PPAP CP check Current cpk
SC’s Incl. SC’s
n/a

Lever confirmed released confirmed
D01888
LH Height 5,2-0,05
Dimension  Cpk [ # | coisss |  coisss
1 517 5,17
Diam 9,1 1,29 2 5,18 5,18
Height 5,2 1,57 3 5,19 5,18
4 5,18 5,18
5 5,19 5,18
6 5,19 5,18
7 5,19 5,18
8 5,18 5,18
9 5,18 5,18
10 B, 17 5,18
. . Min b, 17 5,17
Conclusion: Part is ok and under control Max 5,19 5,18
SC “s will be defined, see slide answer — — —
question 6
Verantwortlicher: TP3-QU/Kappenberg, Theodor Seite: 17 Stand: 22. Jan. 2018

Datei: PSCC_23-01-2018V1.pptx



Current Production; erSE

1. What controls are currently in place that guarantee
parts meet specification at Brose's suppliers

C01888/9 KV-Transmission Lever actions since Mai 2016

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

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)

Brose since 23.11.2017
Incoming inspection of height and diameter
5 parts — each delivery

Verantwortlicher: TP3-QU/Kappenberg, Theodor Seite: 18 Stand: 22. Jan. 2018
Datei: PSCC_23-01-2018V1.pptx



Current Production; |III"DSE

1. What controls are currently in place that guarantee
parts meet specification at Brose's suppliers

Component | Drawing Feasebility PPAP CP check Current cpk
SC’s Incl. SC’s

Spring confirmed released confirmed capable
D02491

J LH RH
Dimension Cpk Dimension Cpk
M1 2,96 M1 3,18
M2 3,58 M2 3,69
— Third SC is regarding durability 200.000 cycles

between M1 and M2

Remark: SC “s not linked to KV jammed issue
Conclusion: Part is ok and under control

Verantwortlicher: TP3-QU/Kappenberg, Theodor Seite: 19 Stand: 22. Jan. 2018
Datei: PSCC_23-01-2018V1.pptx



Current Production; |JI"DSE

1. What controls are currently in place that guarantee
parts meet specification at Brose's suppliers

Component | Drawing Feasebility PPAP CP check Current cpk
SC’s Incl. SC’s

Bush confirmed released confirmed capable
DO1885
<« Dimension Cpk
4 Diam 9 2,1
Dim 6,9 1,97
Chamfer -0,6 1,53| additional
Chamfer -0,4 1,68| additional

Remark: SC s linked to KV jammed issue
Conclusion: Part is ok and under control

Verantwortlicher: TP3-QU/Kappenberg, Theodor Seite: 20 Stand: 22. Jan. 2018
Datei: PSCC_23-01-2018V1.pptx



Current Production; |III"DSE

1. What controls are currently in place that guarantee
parts meet specification at Brose's suppliers

C01885 Bush actions since Mai 2016

Problem: Chamfer

Against occurence:
Improvement of tool venting

Against non detection:
New software for T00% camera chamfer

detection.

Confirmed by supplier visit

Verantwortlicher: TP3-QU/Kappenberg, Theodor Seite: 21 Stand: 22. Jan. 2018
Datei: PSCC_23-01-2018V1.pptx



Current Production; |JI"DSE

1. What controls are currently in place that guarantee
parts meet specification at Brose's suppliers

Component | Drawing Feasebility PPAP CP check Current cpk
SC’s Incl. SC’s

Spring confirmed released confirmed capable
DO1826
LH RH
Dimension Cpk Dimension Cpk
M1 3,45 M1 2,13
M2 3,71 M2 2,44

Remark: SC “s not linked to KV jammed issue
Conclusion: Part is ok and under control

Verantwortlicher: TP3-QU/Kappenberg, Theodor Seite: 22 Stand: 22. Jan. 2018

Datei: PSCC_23-01-2018V1.pptx



Current Production; erSE

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 1SO 16949 - no major deviation found,
2016 1SO 9001 - no major deviation found,
2017 D part self assessment - result 100%

- Requalifications:
2017 Technical requalification - result OK

Verantwortlicher: TP3-QU/Kappenberg, Theodor Seite: 23 Stand: 22. Jan. 2018
Datei: PSCC_23-01-2018V1.pptx



Current Production; erSE

2. What controls are in place at Brose Roznov to ensure
supplier parts meet specification before being assembled
into the latch?

- KV Transmission Lever CO1888/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 I1SO 16949 - no major deviation found,
2016 1SO 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.
Verantwortlicher:  TP3-QU/Kappenberg, Theodor Seite: 24 Stand: 22. Jan. 2018
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4. DFMEA review

» Logic for performed DFMEA review

3. Root cause =2

1. Failure consequence

Verantwortlicher:
Datei:

TP3-QU/Kappenberg, Theodor
PSCC_23-01-2018V1.pptx

Seite:

25

< 2. Failure mode

brose

< 4. Result Brose
investigation

Stand: 22. Jan. 2018



4. DFMEA review hl"DSE

» Evaluated failures that could lead to the failure consequence ,door will not latch”

—

- 3. Root causes
based on design

1. Failure
consequence } 2. Failure modes
3. Root causes
» -
based on design
Verantwortlicher: TP3-QU/Kappenberg, Theodor Seite: 26 Stand: 22. Jan. 2018
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5. potential further failure modes relating to wear out erSE

» 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 2 wedging effect 2 jamming

- This failure mode has been analysed in particular for other bearings in the KV release
chain as well (see next slides)

Verantwortlicher: TP3-QU/Kappenberg, Theodor Seite: 27 Stand: 22. Jan. 2018
Datei: PSCC_23-01-2018V1.pptx



5. potential further failure modes relating to wear out erSE

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?

Verantwortlicher: TP3-QU/Kappenberg, Theodor Seite: 28 Stand: 22. Jan. 2018
Datei: PSCC_23-01-2018V1.pptx



5. potential further failure modes relating to wear out erSE

Investigation lever bearings

Investigated design m Investigation result

Spring outside - currently discussed failure mode -
transmission lever If parts are nok (chamfer too big, lever too
thin) spring can be forced in the area of
. chamfer

CL clutch spring

Evaluated = no risk of jamming

Spring pawl ” Evaluated = no risk of jamming
Spring KV transmission E Evaluated = no risk of jamming
lever ,

Further designs to be KV-Hebel + ABH
investigated aussen

Verantwortlicher: TP3-QU/Kappenberg, Theodor Seite: 29 Stand: 22. Jan. 2018
Datei: PSCC_23-01-2018V1.pptx



6. Single part specification on function-critical parts erSE

bush outside transmission lever

» Link failure consequence ,door will not latch” with ,chamfer bush outside transmission
lever too large”

- Failure consequence ,door will not latch” will require severity of 10 in FMEA

» Change of severity will generate an CC evaluation
- Bush supplier already implement 100% camera check on

this characteristic Current ¢ 3
status -
) ) -0,4
* Control of suppliers can further be improved: bush 06
— Certified delivery
Future ¢ )
status -
bush D
-0.6
01 )
Verantwortlicher: TP3-QU/Kappenberg, Theodor Seite: 30 Stand: 22. Jan. 2018
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6. Single part specification on function-critical parts erSE

KV transmission lever

» Link failure consequence ,door will not latch” with ,KV transmission lever too thin”

—> Failure consequence ,door will not latch” will require severity of 10 in FMEA

Current status - lever
» Change of severity will generate an CC evaluation
-> Supplier needs to implement ongoing process control

-0.0%

5.2

» Control of suppliers can further be improved:
— Spot check of delivered parts during incoming inspection at Brose

{

s
ZI I | i
Z | /2%

Future status - lever

'3

=

oo
0

o
o

Y

.

| /
el

Verantwortlicher: TP3-QU/Kappenberg, Theodor Seite: 31 Stand: 22. Jan. 2018
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Next Steps

* Finalise D-FMEA review regarding bearing areas

» Evaluate CC and SC characteristics on further single parts
Oliver

» Defined characteristics of bushing and KV transmission lever
to be implemented in supplier process (Change management)
Oliver timing

Brose will focus on investigation of robustness increase
of latch design, as follows:

» Forced resetting of O/S transmission lever
detailed planning to be done

* |nvestigate feasibility of smaller chamfer on bushing
Uwe (drawing with -0,2 to -0,3)

* Investigate feasibility of more wear-resistant material
of KV-transmission lever
ordered for cw7/ )

Verantwortlicher: TP3-QU/Kappenberg, Theodor Seite: 32
Datei: PSCC_23-01-2018V1.pptx
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POST P068 REPORTS — NORTH AMERICAN DATA SET ONLY
PARAMETRIC PREDICITON MODELS - 10 YEARS IN SERVICE



POST-P068 REPORTS ANALYSIS
NHTSA PRE-P068 “FAILURE TO LATCH”

95% ClI
MIS_Pre_NHTSA| Percent |Lower Boundary | Upper Boundary
3 0.01 0.01 0.02
9 0.08 0.06 0.11
Cumulative Failure Plot for MIS_Pre_NA_All 15 0.21 0.16 0.27
Weibull 21 0.38 0.29 0.52
Censoring Column in Censor_Pre_NA_All - ML Estimates 27 0.61 0.42 0.87
o Table of Statistics | 33 0.87 0.58 1.31
Sha 6!
s gl 39 118 0.74 1.86
15- S"::; ;‘2719-:13: 45 1.52 0.92 2:52
Median  369.009 51 1.90 1.10 3.28
IQR 313906
g iol Fallure 63 57 2.32 1.30 4.14
g Cansar 33641 63 2.78 1.50 5.11
o

AD* 1669.075
/ 69 3.27 172 6.18
5 / 75 3.79 1.94 7.35
81 435 2.17 8.62
. P 87 493 241 9.98

, : : : 93 5.55 2.65 11.43
0 25 50 75 100

Manthe TnSenice 99 6.19 2.90 12.97

105 6.86 3.16 14.59

111 7.56 3.42 16.29

117 8.29 3.69 18.07

Pre-P068 action, the predicted parametric model indicates a worst case report rate of “Failure to Latch” of
180.7 R/1000 at ten years in service, covering all known failure modes. The global prediction for the same
error state is 253.4 R/1000. Nominally the predicted failure rate is 82.9 R/1000.

Note the y-axis has been locked at 20%



POST-P068

NHTSA POST P068 “FAILURE TO LATCH"
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95% Cl

MIS Percent | R/1000 |Lower Boundary|Upper Boundary
3 0.044484 | 0.444841 0.036141 0.0547528
9 0.161864 | 1.61864 0.143813 0.182179
15 0.294988 | 2.94988 0.269245 0.323188
21 0.437897 | 4.37897 0.401897 0.477114
27 0.588061 | 5.88061 0.53762 0.64322
33 0.744029 | 7.44029 0.675104 0.819962
39 0.904845 | 9.04845 0.813967 1.00582
45 1.06982 | 10.6982 0.954044 1.19957
51 1.23845 | 12.3845 1.09521 1.40029
57 1.41032 | 14.1032 1.23738 1.60725
63 1.58511 | 15.8511 1.38044 1.81985
69 1.76254 | 17.6254 1.52432 2.03761
75 1.94239 | 19.4239 1.66895 2.26012
81 2.12446 | 21.2446 1.81425 2.48703
87 2.30858 | 23.0858 1.96018 2.71804
93 2.49459 | 24.9459 2.10667 2.95286
99 2.68238 | 26.8238 2.25369 3.19128
105 2.87181 | 28.7181 2.40119 3.43305
111 3.06279 | 30.6279 2.54912 3.678
117 3.25522 | 32.5522 2.69747 3.92595

Post POG68 action, the predicted parametric model
indicates a worst case report rate of “Failure to
Latch” of 39.25 R/1000 at ten years in service,
covering all known failure modes. Nominally the

prediction is 32.5 R/1000
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NHTSA POST P068 “FAILURE TO LATCH" — 2.7% MODIFIER

Cumulative Failure Plot for MIS_2.7%_All_NA_FTL
Weibull - 95% CI
Censoring Column in Censor_2.7%_All_NA_FTL - ML Estimates

Shape
Scale
Mean
StDev
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Cumulative Failure Plot for MIS_2.7%_All_NA_FTL
Weibull - 95% CI
Censoring Column in Censor_2.7%_All_NA_FTL - ML Estimates

Table of Statistics
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Shape
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105929
84517.8
82625.6
78036.7
59797.6
88973.4

18
126146

479205

95% Cl
MIS_2.7%_All_NA_FTL [Percent [Lower Boundary |Upper Boundary

3 0.00 0.00 0.01
9 0.01 0.00 0.01
15 0.01 0.01 0.02
21 0.02 0.01 0.02
27 0.02 0.01 0.03
33 0.02 0.01 0.04
39 0.03 0.02 0.05
45 0.03 0.02 0.06
51 0.04 0.02 0.07
57 0.04 0.02 0.09
63 0.05 0.02 0.10
69 0.05 0.03 0.11
75 0.06 0.03 0.13
81 0.06 0.03 0.14
87 0.07 0.03 0.16
93 0.07 0.03 0.17
99 0.08 0.03 0.19
105 0.08 0.03 0.21
111 0.09 0.04 0.22
117 0.09 0.04 0.24

Post PO68 action, using a modifier of 2.7% and
applying this pre-processing to the quantity of
reports, the model indicates a worst case report rate
of “Failure to Latch” of 2.4 R/1000 at ten years in
service, covering specifically corroded KV actuators.
Nominally the prediction is 0.9R/1000




POST-P068 REPORTS ANALYSIS
NHTSA POST P068 “FAILURE TO LATCH” COMPARISON

Cumulative Failure Plot for MIS to Failure, All Latch Pedigrees, Pre-P068 (NA) Cumulative Failure Plot for MIS to Failure, Failure to Latch, All Pedigrees (NA) Cumulative Failure Plot for MIS_2.7%_All_NA_FTL
Weibull - 95% Q1 Weibull - 95% CI Weibull - 95% CI
Censoring Column in Censor_Pre_NHTSA - ML Estimates Censoring Column in CENSORNHTSA - ML Estimates Censoring GolamaIn CQHSOT_ZJ%_A"_NA_FTL - ML Estimates
| | Table of Statistics i | | Tableof statistics 20
| | shape 181160 Shape 117622 Table of Statistics
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Pre-P068 Predicted Failure Rate at 10 Post-P068 Predicted Failure Rate at 10 Post-P068 Predicted Failure Rate at 10
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We know from returned latches that 2.7% of them are confirmed as failing due to a corrode KV actuator.

Using 2.7% as a modifier for the data set before processing delivers the expected failure rate for the corrosion
specific failure mode;

Pre-P068 prediction at 10 years in service is 82.9 R/1000
Post-P068 prediction at 10 years in service is 32.5 R/1000
Post-P068 prediction at 10 years in service (KV Actuator Corrosion) is 0.9 R/1000




POST-P068 REPORTS ANALYSIS
NHTSA PRE P068 “UNLATCHED IN MOTION (UIM)”

MIS_Pre_NA_UIM| Percent | R/1000
Cumulative Failure Plot for MIS _Pre NA_UIM 3 0.00 0.02
Weibull 9 0.02 0.22
Censoring Column in Censor_Pre_NA_UIM - ML Estimates 15 0.06 0.65
20 21 0.13 1.30
Table of Statistics 27 0.22 2.19
sipe gl 33 033 | 332
15- Mean 456.521 39 0.47 4.69
StDev 230.743 45 0.63 6.31
ol e 51 082 | 818
g 5 Failure 9 57 1.03 10.29
g i;"_”' , ;94::15 63 1.26 12.65
a : 69 1.53 15.26
75 1.81 18.12
S 81 212 21.22
87 2.46 24.58
93 2.82 28.17
0 %9 3.20 32.01
0 25 50 75 100 105 3.61 36.10
Months in Service 111 4.04 40.42
117 4.50 44.99

Pre-P068 action, the predicted parametric model indicates a nominal report rate of “Unlatched in Motion” of
45 R/1000 at ten years in service, covering all known failure modes

Note the y-axis has been locked at 20% as with the previous prediction (200 R/1000)
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NHTSA POST P068 “UNLATCHED IN MOTION (UIM)”
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NHTSA POST P068 "UNLATCHED IN MOTION (UIM)" —2.7%
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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”

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



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 o

Blind Spot N N N Definition for Hazardous; A door that can
Cinch Spring Y 4 N appear fully closed, without the ajar
Exterior Handle (i) N A N warning on the instrument pack, and with
KV MotorCord N N Y no physical indicators that are clearly
Jammed KV Transmission Lever N N Y visible to the customer that there is an
RFA Software N N Y . .

. - error state present, that fails to secure in
Exterior Handle (ii) N Y N h
Cinch Multiwall Broken y y N both _the primary and secondary latched
Cinch Cable Disconnected Y Y N positions.




POST-P068 RETURNS
OUT OF SCOPE FAILURES

95% Cl

Out_Of Scope_MIS |Percent |Lower Boundary |Upper Boundary
Cumulative Failure Plot for Out_Of_Scope_MIS 3 0.00 0.00 0.00
Weibull - 95% ClI 9 0.01 0.00 0.02
Censoring Column in Out_Of_Scope_Censor - ML Estimates 15 0.04 0.02 0.07
21 0.10 0.04 0.22
80 Table of Statistics 27 0.19 0.07 0.54
5o g‘c‘alpe g:‘f‘szz 33 0.32 0.09 1.15
e Sritis 39 0.50 0.12 2.15
60- StDev  102.368 45 0.73 0.14 3.71
Median 248.036 51 1.02 0.17 5.94
o 50 S AR 57 137 0.20 8.99
g Ciher  EOEoE 63 1.79 0.23 12.98
5 40 AD* 291.908 69 2.27 0.27 17.96
== o - 75 2.83 0.30 23.97
30° 81 3.46 0.34 30.92
0" 87 4.17 0.37 38.67
93 4,97 0.41 46.97
10- 99 5.84 0.45 55.50
/,/ 105 6.79 0.48 63.91
0 ‘ ‘ ' 111 7.83 0.52 71.82
9 & o [ N 117 8.96 0.56 78.91

Months Since Reflash
The Out Of Scope reports for Unlatched in Motion (UIM) have 11 reports post recall scope.
These have been plotted against the build volumes for the months in question, NA market sold vehicles only.

The intervals are too wide to have confidence in the prediction.



POST-P068 RETURNS LS.

S S

OUT OF SCOPE FAILURES sAacUAR

Vehicle owneror fleet
name (and fleet
Cat contact person) street
ategory address, email
address and
telephone number;
DOC_NUM ~ - ~ |VIN_CD ~ |Last Six ¥ |Build date .1|Mode ~
Consumer
complaint fange
434419C 27/02/2015|Rover
Consumer fange
laint Rove!
5230014 | ™ 08/04/2015[Sport
Consumer
laint fangs
611708 | ©™P 09/05/2015|Rover
o . . . . .
Sixin Range These vehicles are all built with short circuit RFA software
256008D P 13/05/2015|Rover .
e Common cause failure
: Range
507668A emplaiot 14/08/2015|Rover
Consumer Rage
laint e
043636A IR 29/09/2015|Sport
Consumer
laint fangs
1928854 SO 05/112015/Rover
Range
Consumer
laint Rover
o11085a | ©°™P 16/11/2015]Sport
Consumer :::::
1z | OmPlant 25/01/2016fsport These vehicles all fall within the jammed KV clutch build window
Coexione Hanigs Special cause failure
265792E & 04/04/2016{Rover
Consumer Range
complaint Raver
103909A 04/04/2016|Sport




POST-P068 RETURNS
COMPARATIVE ANALYSIS BY FAILURE MODE BY POPULATION

Comparative R/1000 by Population Comparative R/1000 by Population
"Failure to Latch" "Unlatched in Motion"

100.00 100.00
Pre P068 R/1000,
90.00 82.88 90.00

80.00 80.00
T 70,00 T 7000
L 60.00 £ 6000
g o - Pre PO68 R/1000,
& 50.00 & 50.00 44.99
Post P068 R/1000,
8 4000 / S 40.00
3 32.55 S
> 3000 S 3000 Bst PO68 R/1000,
20.00 20.00 2.79
Post P068 2.7%
10.00 7 Pg;tlgggsozéfﬁ 10.00 R/1000,0.08
000 —E=—_ — 0.00 _
3 9 15 21 27 33 39 45 51 57 63 69 75 81 87 93 99 105111 3 9 15 21 27 33 39 45 51 57 63 69 75 81 87 93 99 105111117

MIS MIS



POST-P068 RETURNS
NHTSA FEATURE ANALYSIS — SOFT CLOSE

Count of VIN_CD

40
35
30 A Condition alleged (failure to latch, ... -
25 a0 W Partial latch soft close feature
20 L W Partial unlatched
15 L M Unlatched
10 . B Unlatched while driving
5 : I I B Unlatched with warning
0 o m— — m— SN —

Central Door Locking Central Door Locking + Soft Close

Feature Pack Fitted

Most of the 84 originally confirmed reports come from vehicles fitted with a soft close feature

Of the 8 vehicles without soft close feature, 6 were reported as unable to latch, 1 unlatched while driving
(which still does not mitigate the potential blind spot), and one unlatched with warning



JLR Uni-latch High End KV
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= General:

— 5 latches have been received: I
T
= Analysis:
— Customer verbatim:
— ,Will not latch or door bounce back”.
— Technician verbatim:
— lIssue 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.

Responsible: OST/MT1/Halamicek, Ondrej Page: 2 Status: 21.9. 2017
Source: Sticky KV trans lever.pptx



= 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

Responsible: OST/MT1/Halamicek, Ondrej Page: 3 Status: 21.9. 2017
Source: Sticky KV trans lever.pptx
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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

Responsible: OST/MT1/Halamicek, Ondrej Page: 4 Status: 21.9. 2017
Source: Sticky KV trans lever.pptx




= Next steps:

— 3D scan of KV transmission lever and bush, TBD CW39.

— Failure simulation:

— Following carset to be build:
- 2 latches:

— bush with milled chamfer O,1Tmm above the spec.

- 2 latches:

— Serial latches from current production.

— Test specification:

Test Reproduce failure mode “sticky KV-transmission lever”

KV-Transmission lever from field parts
Latches with: approx Smm  (Spec 5.2 -0,05)
Bush with champfer similar to field part
0.5 (Spec. -0.4) and -0,7 (Spec. -0.6)
Rest: current series components

Variant LH latches
Amount 2

2 total seriea parta for comarnison
Procedure

Testng within specification limit did not leed to any
failed function in validation requalification test

Test procedure needs to be definded with conditions out of specificaton

Potential ariteria

KV transmission lever from:

- I eight: 5,04/4,95mm,
- I height: TBD/4,92mm.

Number of needed cycles according MTF of field parts 10% of spec. cycles

Wet-Dust epplication directly to critical KV-lever area o provoke abrasion

Salt spray application earlier in test sequence
Temperature / hurmidity
We need extra storage time simulate real conditions in usage

Timing
Procedure 22.09.2017
Test duration approx. 30% of total ife cycle testing (approx 3 weeks)
Test start td

OST/MT1/Halamicek, Ondrej
Sticky KV trans lever.pptx

Page:

5

brose

Status: 21.9. 2017
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