DDM Consulting

22357 Columbia Street
Dearborn, Ml 48124
313-277-5095
pvsheridan@wowway.com

30 April 2019 BY EMAIL

Mr. Courtney E. Morgan

Law Office of Courtney Morgan, PLLC
Suite 260

3200 Greenfield Road

Dearborn, Ml 48120

313-961-0130

Subject: Expert Report - White / Campbell versus FCA, et al

Dear Mr. Morgan:

In support of the subject litigation | am submitting an Expert Report in compliance with the narrow
disclosure requirements of Rule 26(a)(2)(B) - 1, ii, iii, iv, v and vi:

Items iv, v and vi are disclosed below/attached,

Items i, ii, and iii are summarized as follows,

In September 2018 | negotiated, in behalf of and at the request of your office, a crash test regimen that
was designed to provide real-world assessment of a Fuel Tank Encapsulation Prototype. The FTEP was
designed by the undersigned to execute well-known crashworthiness concepts and principles that are
robust due to generality. That is, FTEP development was designed in lieu of the restrictions imposed by
the following two items:

1. Mere compliance with the Federal safety standard FMVSS-301.

2. The NHTSA/DOT “reconstruction testing” as reported in July 2014.

The FTEP was designed to demonstrate the following:

construction feasibility with use of common hand and common power tools,

installation ease, either in production or as a retrofit,

impact deflection (especially but not limited to the underride crash mode),

crash force management through optimal use of and enhancement of vehicle structure

moow»

protection from both on-board and off-board unfriendly impact surfaces through deployment of
fuel tank encapsulation.

As such the FTEP was designed to address the concepts and concerns contained in two internal FCA
documents:

a. The memo of August 24, 1978, authored by Mr. Leonard Baker entitled, Fuel System Design —
Chrysler Passenger Cars and Trucks

b. The 1985 FCA Engineering Document, Fuel Supply Systems — Design Guidelines.
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| emphasize that in development of the FTEP, | avoided restriction of its design to the refined details of
the accident that took place on November 11, 2014:

l. As stated/implied above, | sought design robustness through adherence to well-known
engineering crashworthiness practices and concepts; which when optimally combined
produce a design that provides technical, commercial and production feasibility.

Il. The rear underride crash accident of November 11, 2014 represents one of many foreseeable
real-world events. The FTEP and the actual crash test regimen were not intended/offered as
a replica of that specific event, but were designed to embrace that event as a subset of real-
world crashworthiness requirements through design robustness.

The development, fabrication, and crash testing of the FTEP took place, under my direction, at Applus
IDIADA KARCO Engineering, LLC in Adelanto, CA. The crash test took place on December 3, 2018.

The mechanical base of the FTEP fabrication was an aftermarket skid plate offered by SFK
Manufacturing for 2002 thru 2007 KJ Jeep Liberty fuel tanks, part JP-4002, pictured here:

To the JP-4002 base was added 3/16" plate steel. The cost-of-materials related to this work:

JP-4002 retail price (OEM cost is much lower, TBD) $329.99
Additional 3/16” low-carbon plate steel (approximate) 55.00
Foam Board (used for mock-up) 15.45

The design, mock-up, and fabrication time for the FTEP totaled approximately five business days.
Facility preparation, and the crash test at Applus IDIADA KARCO test track, took approximately two
days. Final inspection took one full day. The inspection took place on December 21, 2018

The vehicle-to-vehicle rear crash test involved a 2002 Cadillac Seville into a 2003 Jeep Liberty KJ, and
was conducted at 73.84 miles per hour.
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Summary Comments, Conclusions, and Opinions Disclosure

| was present for all major phases of FTEP development: Design and mock-up of the FTEP, and
subsequent participation-in and management-of FTEP fabrication. My presence included but was not
limited to crash test vehicle selection and post-acquisition inspection, the actual crash test event of
December 3, 2018 and all major preparatory work for that event, the post crash test inspection of
December 21, 2018, etc.

The crash test regimen that | conducted on behalf of plaintiff proved that had FCA executive
management deployed a similar but minor portion of their vast developmental engineering resources to
address the issue of real world rear accident scenarios, that have and will continue to involve vehicles
such as the Jeep Liberty KJ, then the following alternative outcome to that of November 11, 2014 would
have prevailed:

(a) collision breach of the rear mounted KJ fuel tank would not have occurred,
(b) subsequent leakage of volatile fuel would not have occurred,
(c) coincident ignition of a fuel-fed fire/conflagration would not have occurred.

Document and Data Reliance Disclosure

The following exhibits have been relied upon, and will be relied upon in deposition or at-trial:

1. The memo of August 24, 1978, authored by Mr. Leonard Baker entitled, Fuel System Design —

Chrysler Passenger Cars and Trucks.

The 1985 FCA Engineering document entitled, Fuel Supply Systems — Design Guidelines.

Applus IDIADA KARCO Engineering, LLC., report number TR-P38306-01-A. entitled, Protected

Fuel Tank Accident Simulation - 2003 Jeep Liberty

4. Addendum to Applus IDIADA KARCO Engineering, LLC., report number TR-P38306-01-A.

5. Pictorial presentation/review of the mock-up, fabrication/construction, and installation process of
the FTEP onto a typical Jeep Liberty KJ.

wnN

The video tape recordings of the crash test of the Jeep Liberty KJ FTEP, have been and will be relied
upon in deposition, or at-trial. Downloadable links to the five recordings are here:

1. http://pvsheridan.com/JeepLiberty FTEP-3Dec2018/

Please do not hesitate to contact me at any time.

Cordially,

g O I e ity

Paul V. Sheridan
Business Card

Attachments


http://pvsheridan.com/JeepLiberty_FTEP-3Dec2018/
http://pvsheridan.com/DDM_BusinessCard.pdf

Expert Withess Disclosures Under Rule 26(a)(2)(B) : iv thru vi

Rule 26(a)(2)(B)-(iv)

Qualifications:

Publications:

Rule 26(a)(2)(B)-(Vv)

Rule 26(a)(2)(B)-(vi)

Expert witness qualifications, including a list of all publications
authored in the previous 10 years:

Curriculum Vitae attached.

The Electric Vehicle Paradigm: EVs as a Driver of Grid
Modernization and Sustainable Nuclear Power

Society of Automotive Engineers (SAE) Electric Vehicle Symposium
Shanghai, China
Keynote Address - 12 September 2018

List of all other cases, previous 4 years, witness testified as an
expert at trial or by deposition:

Commonwealth vs. Nieves Cruz, February 24, 2016

Compensation to be paid for the study and testimony in the case:

Zero.



PAUL VICTOR SHERIDAN Home Office (313) 277-5095
22357 Columbia Street pvsheridan@wowway.com
Dearborn, Michigan 48124-3431 pvs6@Cornell.edu

Project Management / Administrative Experience

CHRYSLER CORPORATION, Detroit, Michigan (eleven years)
Vehicle Operations - Project Manager : Product management for Dodge Caravan, Plymouth Voyager and
Chrysler Town & Country minivan vehicles.

Jeep and Dodge Truck Engineering - Program Manager : Corporate documentation/communication of
engineering issues for Dodge pickup and full-size van vehicles, and Dodge truck engine programs.

FORD MOTOR COMPANY, Dearborn, Michigan. (four years)
Product Planning Analyst - General automotive business planning. Documentation of regulatory compliance
status, for Environmental Protection Agency and Department of Transportation.

Technical and Engineering Experience

STATE UNIVERSITY OF NEW YORK, Albany, New York (three years, concurrent with B.S. education)

Nuclear Accelerator Laboratory - Assistant to the Director : Nuclear research facility operations and
maintenance. Acted as laboratory ‘contact person’ for University and private research scientist clients.

SUNYA Computer Center - Assistant to the Director : Computer center operations and client relations.

UNION CARBIDE CORPORATION, Sterling Forrest, New York (one year, post A.S. education)
Nuclear Reactor Operations Trainee: Nuclear reactor operator, nuclear fuel and waste processing, radiation
and health physics, radio-pharmaceutical and radio-chemical processing for medical clients.

FAIRWAY TESTING COMPANY, STONY POINT, NEW YORK (three years)
Heavy construction representative for Architect/Engineer. Responsible for reporting of structural steel and
concrete specifications compliance. Included jobsite and fabrication plant quality control.

Professional Communications and Legal Experience

AUTOMOTIVE PRODUCT SAFETY SYSTEMS - Self Employed, Dearborn, Michigan. (Current; 23 Years)

General Automotive Management Safety Expert: Provide testimony for injury/death plaintiffs in product liability
cases. Preparation of trial evidence and documents. Accident reconstruction and expert reporting services.
Expertise featured on ABC News 20/20, Wall Street Journal, ABC News Primetime, Detroit News, et al.

AMERICAN TELEVISION AND COMMUNICATIONS CORPORATION - Albany, New York / Ithaca, New York

Sales Manager: Cable television sales management for up to 30,000 accounts. Extensive sales staff
management and customer satisfaction issues experience. Included extensive interaction with cable system
engineer and installation crews (one year, 1978/9, concurrent with Cornell MBA education).

Formal Education

CORNELL UNIVERSITY-JOHNSON GRADUATE SCHOOL OF MANAGEMENT, Ithaca, New York. May 1980.
Master of Business Administration : General Management and Business Logistics.

STATE UNIVERSITY OF NEW YORK AT ALBANY, Albany, New York. June 1978.
Bachelor of Science : Mathematics and Physics, minor in Computer Science.

ORANGE COUNTY COMMUNITY COLLEGE, Middletown, New York. June 1974.
Associate of Science : Physical Sciences, minor in Building Construction Technology.

HENRY FORD COMMUNITY COLLEGE, Dearborn, Michigan. May 2010.
Associate of Arts : Concentration in mathematics, computer hardware & software. Includes Microsoft
‘Computer Software Applications’ Certification (May 2009).

DELFT UNIVERSITY OF TECHNOLOGY, Delft, Netherlands, October 2018.
Professional Certification : Electric Vehicle Transportation Systems
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Law Offices of Courtney Morgan PLLC
Suite 260
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Dearborn, Ml 48120-1802
313-961-0130
cmorgan@courtneymorganlaw.com

Subject: Expert Report - White / Campbell versus FCA, et al

Content : 2 pages

Memo of August 24, 1978, authored by Mr. Leonard Baker entitled, Fuel System Design
— Chrysler Passenger Cars and Trucks.
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"CONFI DENTLAL
Inter Company Correspondence

Faw Case ]

August 24, 1978

T A azareEnt Jasrgran PansuCtze CIME homaar
R. M, Sinclair, Direccor Producc Plan. Chrysler 416-20-15
Incernational Product Development & Design Office Center

m=—Marre 4 CdSanment . Quvisnon Pant Of.Ca CIMS Nomoer
L. L. Baker, Manager Engineering  Chrysler 418-12-34
Automotive Safery Dffice Center

Fuel Svstem Desien - Chrvsler Passenger Cars And Trucks.

Pursuant to the discussions becween Messrs. Vining, Jeffe, Sperlich and
yourself with Mr. Mochida on August 22, the fuel system design for domes-
tic passenger cars and trucks is summarized for Mr. Mochida's informacion.

Not only are the impact performance requirements of MVSS5-301 pertinent to
the design approach but the significant increase in the last few years in
the numbers of product liability cases involving fuel system fires and the
increase in the size of the awards by sympathetic juries has to be recog-
nized. In the Ford Pinto case the NHTSA Office of Defects Investigation
selected arbitrary performance criteria of minimal or no fuel leakage when
the test car is impacted in the rear by a full size car at 35 mph as a basis
for questioning tha safety of a recall modification of the Pinto.

. Passenger Car

Fuel Tank Locacion

The front wheel drive configuration in Chrysler's Omni and Horizon
allowed the fuel tank to be located beneath the rear seat. This
location provides the protection of all of the structure behind

the rear wheels——as well as the rear wheels themselves—-to protect
the tank from being damaged in a collision. This same location will
be used in the new 1981 K-Body cars which will alsc have a front
wheel driva.

The rear wheel drive H-Body scheduled for introduction in 1983 will
have the fuel tank located over the rear axle and beneath the floor
pan.

The question of whether M, R or J-Body cars should be converted to
tank over axle prior to their phase-out is a matter under intensive
studvy at this time.

Filler ¥eck And Cavp

As the fuel tank is moved to a more forward location, the fuel fill
is moved to the side of the car. The fuel cap will be recessed be-
low the bodv surface and a fuel fill door provided. The fuel filler
neck is designed to break away from the car body with the fuel filler
cap scill i place. A

In this design the filler cap and fill neck or fill tube remain with
the tank to aveid separacion and possible fuel leakage. This side
Fi11 ie erhadnlad far J and M-Bodies in 1980 and the Y-car in 1981.
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The fuel fill is less likely to be damaged in a sideswipe when

located on the right side of the car. As nev models are introduced,
the fuel fill will be moved to the right side of the vehicle. This

may also offer greater proteccion to drivers who run out of gasoline on
the highway, since they will fill che tank on the side away from the
traffic.

Structure

In 1979 chrough 1983,the M, R, and J model cars which have the fuel
tank under the floor pan behind the rear wheels, structural reinforce-
ment of che longitudinals on each side of the tank, shielding of any
unfriendly surfaces adjacent co the tank, and the design of straps and
hangers to limit undesired tank movement will be employed.

Truck

Fuel Tank Location

The same principles regarding fuel tank locaction apply to truck design.
It is important that these larger fuel tanks are not only shielded

from damage in a collision but do not break away from the truck and
thereby spread fuel onto the roadway. The approach used by Mitsubishi
on the SP-27 of locating the fuel tank ahead of the rear wheels appears
to provide good protection for the tank.

The front wheel drive T=115 to be introduced in 1982 will have the fuel
tank ahead of the rear wheels and under the rear seat. However, in
rear wheel drive trucks there is no clearance over the axle for fuel
tank installation and in many cases there is insufficient space ahead
of the axle for fuel tanks of the desired capacity.

Chrysler is investigating fuel tank relocation ahead of the rear wheels
for vans and multi-purpose vehicles, but present plans for pickups
through 1983 and for MPV's and vans through 1985 have the fuel tank
located behind the rear wheels. In vehicles both with and without bum-
pers there is a concern with vertical height differences that create

a mismarch with passenger car bumpers. Where fuel tank location behind
the rear axle is all that is feasible, a protective impact deflection strw
ture may have to be provided whether or mot a bumper is provided. An
investigacion whether to relocate the fuel tank or to provide impact
deflecting scructures is presently underway.

Fill Neck And Cap

All rrucks and vans have side fill. The sweptline pickup truck (DW 1-3)
and multi-purpose vehicles (AD-1 & AW-1) will have a recessed fill cap
and fuel filler door beginning in 198l.
¥
0l
e

—"L. L. Baker
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Mr. Courtney E. Morgan

Law Offices of Courtney Morgan PLLC
Suite 260

3200 Greenfield Road

Dearborn, Ml 48120-1802
313-961-0130
cmorgan@courtneymorganlaw.com

Subject: Expert Report - White / Campbell versus FCA, et al

Content : 11 pages

1985 FCA Engineering document entitled, Fuel Supply Systems — Design Guidelines.
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Fuel Supply System Design Guidelines

The follawina design guidelines fcr fue! cucoly Sysiem cocmponents wiil ensure that :ne resultant sysiam w

s. <=aiely supply and stare fuel.

n. be a weignt and czsi effective desicn.

c. have esse of manufaciure. g
d. praovide for easy service.

e. comaoly with Fegeral impac: regulaucns FMVSZS 227 & S0

¥ camoiy with Federal anc siate emission SIEnCarcs:

g. give cusiomer satisiacicn.

n. reducs warranty.

be corrosion resisiant.
hese guideiines appiy onty tc fuel sugely sysiems cesignedin sieel. Asthe use cflignier anc mcre ¢2st gi
maieriais is developed. these guidelines wiil be ucczied sceardingly:

The guidelines are considered under he foilowing heszcings with safety keing = grimary czncarnin ail cz=:

i.. Fuei Tank
A. Basic configuratian
B. Packaging ciesrancas
C. Detzil Oesign and Ferformancs

2. Tank Attzchments

2. Fiiler Tubes
A. Easic confiquration
E: Pzckaging ciesrances
C. Derzii Design znd Ferformancs

4. Filer Cans

£ Fuel and Yapar Tubes and Hgeses
A Ezsic canfigurstion
£ Fackaging ciezrancss
C. Cetzii Oesign and Fericrmancs

6. Sending Unit

~

Fuei Gzage

8. Venting snd Temperatures

o

Gavernment Safety Standards

in

ecz quiceiines, pie=ss cansuit with the Fuei Succiy

n

Fzr zny items or cznsideratians nct zgvered in
Saginearinc Deot.

)
&
o]
1y
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FUEL TANK

Basic Canfiguratian

(&)

(n

~1

The cspacity af the tank sncuid give a
agriving range af 200 miles (48C
kiiometers), derermined by the antici-
pated fuel ecsnomy of the base en-
gine. as evaluatec by Ferigrmance
ana Development Oept.

The tank should se lacsied in a man-
ner that avolds Xnown imosc: aress
and graviges isalation fram the pas-
senger companment. The Fuel Supply
DOent. is to be consuitec during ad-
vance fuel tank packaaing studies.

The shzpe of the tank snould tend ta
that of a ~ube. to minimize the weiant
ot the tank and suppart system.

' The tank should have parzilel sides to

simplify seam welding.

The plan view and cross sections of
the tank snouic te symmetrical abcut
its axes to minimize fue! gage inac-
curscies.

Longitudinai and laterzl restraints
shculd be provided &y uncertcay
shape o eliminaie the nesd for strain-
ers (e.g. L Eacay).

An integral fuelvapor separator and
roll aver valve shouid be laczted in the
tco center aof the tank eliminating the
need far fully domed tanks. It is desir-
able to have at least 1.2 inches bet-
wesn the liquid level anc vent arificz
for carryover reducttion.

The sencing unit =ncula Ze Icc=zted in
the tcp siameing of the tank. wiih a

10Q.

=
—t

sump effec: pravices ‘er tne ozt -
pickup in the 2cnom SIEMcINg o

prove dsCe acIurzcy,

The ssncing unit shouic =e =2zpzo-
Deing service2 withaut remcval cf
iank.

Tne tznk snoulc Ze ssrvicac witk
removal of aZjacsnt czcmecaonents.
The design of the fue! 'anx znc

supply sysiem snoulg naot e ¢
promised for Sumper ar pizt
hitches. It is the responsiciiity af
Hitch-Aeiezsing Ceot. to insure

the perfarmances of the fuei sysiern
defined in these cuideiines. not e
paired.

Nc affset flances—sese fic. i.1.
Tank Nanges. tormations znd

forcaments should e cznficure
as ngt iQ0 entrao corrosive agent

8. Packaging Clearancas

R

Cround clearancs—Tne min
tue! tank clezrancz tc garcund is
(76 mm) messured by desian
under dynamic full jouncs me:
metal (incluces tire defleciicns .
culatea far the cynamic tre lecz
canditions <i the para
veniclel.—s=2 lic. 1.2

Decarture Line

Tank FEezr af Axie.

0.28"" (6.4 mm) clesrzpncs mu
maintained betwes=sn the 'snk ar
parture line determined ov a s
cansiruc:ed teftwesn the Saolis

\

h ’// / a
/
7
/
7 #

; CF-2g7
e 7/

Fi FLANGEZ

Ficura 1.1

c= QC



FOOTWELL

1
’ _ecumcz;

Figure 1.2

.“'

the tire centeriine at fuil jouncs and Exnaust Clezranc=—2A minimum ¢

the bottom edge of the bumper. tie 1.27' (8.1 mm) cetwesn exhsusi comr
down skid piates or struczurzlly sounc panent znc iank. and 1.9°" (25.5 mr
license piate bracket.—see fig. 1.2 to tank flance.—sese fig. 1.2.
b. Tank Ahesd of Axie. y . )
= = 8l Axie. Eumicer and Shaock Absaorger—
. . This clearanca 1o Oe geltermined oy
The tank should not fall beicw 3 hori- c*mbinftiZP S AGUHRLE D b
zontzi line drawn 0.28"" (6.3 mm) = Mbionibsminluiin: Bng
) ~ . ~ sian crush zneiysis and aciual mui
above the tanagent to the rezr =e21 foat N .
= ; i vehicle FMVEZ 201 rear impac:. N
well ar ather nezriy le=ding struc- . - ; i
. ; : ! = contac? shicuic occur Lefwesn thes
tura{ memger.—z=e fig. 1.2 o " o
= czomponents znd the t2nk durning tr

impac: event. All ccmoaonents mu.

Z: Sgring Clesrznc=—Tthe minimum
e = present a smccth and friendly suriac
ciezrancatatnetankflangeis 2’ (£0.5 o - ,
tatic and 0.75" (12.1 mm) under to the tank {axie vent, brake tes, snoc
im) StRus 3 = 2 MR piate, bumcer, ec.).
dynamic sway defleciion.—seae fig.
1.3
a Shack znc Scring Snacile Access
2, Raii Ciesranc=—3 minimum aof 2.0" Tank mus: germit 38rvics of SNeCX &
(0.8 mm) clearancs between the fue! sorber anc soring snackie withc
tank and undsrocdy raii.—sees fig. 1.Z. folding tznk flanges.

2.0" (50.8 MM) MIN.

—a
“; ? r 1.5 & = lP‘n E f

-—.... i

| MIN.

. | . . wmupsizzss
= ﬁ\’f =GR TAILSIFE

_ i
SEEING '?“‘JEL—‘: &= ' Ty —~ ¢
i T ‘L J_\_'\‘:_/i
|~

l \— 1.2 {ZELT MM) MIN.

[T

g 2.0 (EZ.8 MM) STATIC MIN.
G.TE "(19.1 MM) OYNAMIC SWAY MIN.

Ficure 1.2 CH @a3s



Shicoing Tie ODawn Frovisian—A
mimmum aft .2 (12.7 mm) c:esrance
must De maintained betwes=n doay tie
down pravisions and the tank (thisin-
c:uaes remavanie snackles;.

C. DOetail De=ign and Ferformanca

Tank Capsacity—ine usable czcacity
ar the {anx 1< determinedq as ‘ollows:

With tip anales of 187 fare
and aft and 14° side to side
the fuei level snouid nat be
higner than the venting
point of the roll gver vaive.
The volume below the
limiting, tip anagle surface
regresents: (unuszole fuel
+ uszble fuel) x (1 =+
thermai exgansian)
where:

unusabie fuel = 0.2 gallons (1.281)

Hencz the uszable fuei
czpacity of a given tank and
reil aver valve configuration
czn be determined.

Eody Toiersnc:s

= 0.08"" (1.2 mm) for lacsting any ane
floar pan zirziner to the floor nan can-
teriine.

in

m

b.

(o3

= 3.08" (7.2 mm) Iaterzi ‘Clerzncs
tween ane flcar pzn sirziner Ha)
ather.

(9]
mn
]

T

m

= Q06" (1.2 mm loncituginzi !cler-
ancs Jetwesn sirziners.

Tank Lcczucn—{zterzi z2ng lancriuc-
INai locaucn to be prcviced By Scay
formaticns (such as se=t ‘armations in
L Eody). For tanks locziea oy sirzin-

grss

Lzterzi—oczuan grag-
videa Dby tank
laczuina cff ane
sirainer permit-
ting the aother ic
fleat.

Langitucinai—!acste aff
strainer ar
the fran
and sirac
ai'ihe rezr.

Design line to line ciesrancs hetwesr
tank ana {loar pan ¢r iloor pen bezas
Ifinsuiator pad is used. allow for 4.05°
(1.3 mm) pad thickness (Na pad is tr
Ce used unless mandzted by Soums
L=@).

Fiange oend radius !0 be 0.08"" (Z.
mm) mimmum. See fig. 1.4

Fianges shoulg not ze2 folded. b
where reguired, the transition fror
fold to narmal wiil be 1.7 (28.1 mm
In generai. all fcids are to be in dowr
ward direz:icn (sae fig. 1.4). Fgids :

1857 Max. =

[Jrem—

1
\ =5
Q.08" (Z.OMM) Min. A.

SeZTICN A - A

T E 2N Yin. B

e O S20



the sucpart sirsp lgcstions mzy be

within 0.2 (8.4 mm) frem #

angs.
uowards if this pravides the maos: Faounc enc nt fzce qut musy nctng
friendly bezring surfacz. Maximum used. S2e fic. 1.2 fcr corree- ‘25 out
bend to be 20° with 157 tolerznce. Falg Fio characisr 10 be zozurzia n A-'.
ragius to be Q.12 (3.2 mm) minimum. mccei.
7. Locstion of seam welds. d. =it ccnficurziicn ic Se sdreec g Ty
Stamoing Tivisicn. '
a. With fold—io be laczte2 outsice oif
foid—zee fig. 1.4, 10. Minimum & Maximum Mateniz Thicx-
ness
b. Without fald—:o be lgczted 025" (6.4
mm) fram wall af tank (ref. P.S.-i753), Ta be quctec en arzwing with the
minimum resuiling from camoinec
8. All manufaciuring pre-se=m we!d soat tesiing of:
welds musi be locateq quisige af sezm
weld path. a. PVY (Fressure Yacuum)
a Ribs <00 cycles zt pressure limits af czo
followea by 2000 cycies at 60% af
- . ’ oz i 1t c 176
a. Ribs wiil be at least 0.25"" (6.4 mm) pressure limits. (F.S. 1784)
iea
desn. 0. Shake
b. Rib neutral axis ghould be at haif rib Testing tc FSi7E«
depth.
c. |lmpac:
c. Rib transition to normai surface
shouid aczur an vertical tznk wall FMVEE 201 impac: tesiing
!
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=
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4
= I
=
o
=
-
i
g VIEN SHOWING ~ E - : .
TYPICAL RIB = |
FADE-QUT = i
& s i
SEZTICH OF FUEL TANK = i
> | :
o | i
s : |
1 ! ?
= ! |
= | !
2 : i
= 1 i
- T 1 | | 1
de ! o A, Yo 5% s WS 100%
—e— CTHETANT e T RINETANT] o : : -
ir_ﬂ\\\\\l ) | /7? zg':;‘ N | ' |
i \\‘\" ! |~ BT ] l\\l_ | |
;\] ' [ | 7o2, ! | !\ !
S i - ' sgpy, - J : e
1 ‘ | 1 . .

nar
)

H 2IREZTION QF ARRCW A

VIEW !N

SIRZITION 2

Y § o iy |



d. PF.G.(Froving Ground)

£0.000 miie=s (8Q 000 km) af generxzi
engurances esting, or 25,000 miies {40
00Q km) of scczlerated encuranca
testing.

Manufaciured tanks to be tesiec ‘cr
lez=ks efc.. o PS1764.

Oate c=des wiil be stamped in apgrao-
rale SiZe CRaraciers an hottam sur-
facz of stamping. Sharp carners are to
be avaided.

Fiiler tube cvenings may require rein-
torcing 1f aetermined by impac: tesi-
ina.

TANK ATTACHMENTS

-~
<

[

~

The siraps are tn beejuisnaced about
the langitudinai canteriine of the tank
to egualize strap loads under aperat-
ing and impac: conditions.

Twa identical siraps are to be us=q.
The sirap T-=lat end is foided for dou-
ble thickness.

The T-zict end wiil te the resr attzch-
ment uniess atherwise acreed with
SAD.

The sirap bolted end is to be faiced far
dcunle thickness,

Oeveioped strap length wiil be deter-
mined By laboratory fitting an Frag-
ram cars. Preliminary deveioped
lengths wiil be determines ov design.

€

=

10.

11.

Funczianai g=ginc ta de cxjlen Stz
tall drawing o checy sirag lengins

If recuired. raileq edges shouid have

CrCssE seclicn == snawn in fiq. =

With pcsitive wire CInNnecian !
senaing unit areund cirewit. mates
may be sither terne gr dzlvenizea ¢
ccrrosian prctectien. Straps ¢
terne if nc gcsitive groung ciroe
useqa.

Matenzl thickness wiil be Cet=rmin:
as far tanks in secticn 1.C.10.

Straps shouid shieid openings ar -
front of sirainers to minimize c=rrc
sian.

Eetween the tank znd the undertoc
attachments. the sirso should he ge
pendicular {0 the weld flange of '+
tank.

FILLES TUEE

Easic Canflguration

e

Freferred location is rignt side of ver
cie with gravisions to avaoid ssnzratic
arf the tute from tank curing imczc
Cesicn layout shculd assume 27 (52
mm) Q.0. tuce.

Fiiler tube shcuic enter the cznter =
side af the tank to mimmize fiiling v
iations.

Fiiler tuce to determine fuei le
withcut externzi vent.

0.68 MIN.

17.2 MM

WHESE T=METAL
TRICANEZE
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~

Fiiler tute shcuid te siraicnt (f Senas
ibe €molaved ta fac:litate psackag-

ing, ::”tlE"lC° SnaulcBeinane piane. if
pcssinie.

Mus: aCZommadare reguirements aof
Calitornia vapor recavery far hath
lezces zng Unieageq fiiler tyges,

To e sErviczznle withgut remavzal of
tank cr ather camgcnents.

Aczzaot fil with 1 gailan (2.8 1) gas can.
See laycut 7730-26F- SK+557.

B. Packaging Clearances

1.

[

(93]

C. DetziiD

ARZ7

Naminai ¢! E3rancsa (g fixed bDaay cam-
Panents Q.2 (12.7 mm),

If tube passas througn tire
whnesihcuse. minimum tire of esranca
snould ne 2.0 (76.2 mm) at full
jaunca. --

If filler tube Breskaway housing is
used and it s located within
wneeihouse, filler tupe housing drain
must be lgcated away fram radiaf
whes! spiash and hot exnaust compo-
nents. Care shouid be tzken in locat-
ing drain hale to dssure that gasoiine
arumauedoesnotanqcxse:ungurea._
af lcwer wheslhousa,

Minimum clearancs to spring Q. :5
(1.1 mm) dynamic roil ang 2.9 (54Q.
mm) static full jouncs.

Fiiler tube tank gremmet must Qe £.0°°
(127.00 mm) from exnaust

Far resr fills. fully stroked Sumper
csmpanentsto be 0.257 (6.4 M) from
filler tute and pressnt 3 smcoth sur-

faca.

ISiEnars gre to ke ooinisg away u'CIT’
fdiler tutse. Ses dasian sianczrg 31,

All surrcunding CTmgcnents zra !
greszent z smaoth friencly surizcs.

Ce=ign ang Perfermanca

Minimum centerline bend radius
snould te 2.0 (127.0 mm) to germit
less czs iy gress rather thzn mancrti

Cencs.

"y

£,
"

Ja

~I

m

Minimum lercth of «-
ween Zeng ‘engents;
tuce Clameters.

=i cicnt ukbe
iate “"’Uql tc

HE . 5‘ ll »w(..cur Soray o
s_mi ‘Jac:f(. Qr Zremature shut arf|-=

ucely Cect. Isherz

Fiiler tupe TUST aczzmmogzis
semcly piant filing procaes.

Far impac: <Insiderancens. the
tune musi,—

Penetrate gremmer By at le=st 2
(62.2 mm).

The filler tuce grammet sesiing -
of the filler tuke is to Desized tgw
0.012" af the nominal tube diar
anc te smcoth without dizscaony
in an ares of = 2.9 (0.8 mmj ¢
desicned sezj lecsatian.

The surfacs of the fiiler tube v
twa inches aofthe agrommetisigt

.of uncernocy eaaler

cr.:::rrcsxcn purposes side fill

Must te lesd dipped. Rezr fiil
May Se lezc dippes ar terne
mzteriz|.

Le=ced fuei restricior ta camoit
the Federz| requirement cf preve
insartion of lezded fiiler noz=i
res r:c:mc the amaount af lezde
that wouic be zdded. it attemce
700 cz.

Restricier to pass life cyciz or
insartions of uniezded ncz=cie.
Mzximum anguiarity af fiiler >
grcmmer o be 10",

When the fiiler tube is arucuzic
the tank gremmet, it mus: nct c
CIntact with anv par: af the
unit. Tao zccommodate =
‘ecinicues it may be necas=zr.
fcam tuce siops. Sezcs as z=.
aics zre {0 be avoided.

g

s

Ccmpliznez with the Californ
Feccvery siandard is es:zniis
Cesign. Cuiceijnes for St

SFE SRy, oo B




7720-36F-SK4507
730-36F-SK4508

Standard nozzle quidelines are shcwn
on layqut 7720-36F-3K4557

The fiiler tube should enter the fuei
tank a2t 32 downwarg andie under zl|
loading conditions.

4. FiLLER CAPS

~1

Relative to the sesaling facz of the fijler
tube the minimum C.Barances re-
quireg to accommodate all threzded
C3ps (both standard and locking) are
shown on 7730-36F-SK4510.

Pressure settings are to be csmmon to
all czps to decrease emissian
famiiies: — '

Vacuum-— —30 (2£4 mm) H:0
Pressure—Determined by thse
maximum static-hezd of fuel that can
be applied to the C3D with the vehicie
al any attitude plus 3 3' (76.2 mm)
Water margin of safety. This regre-
Sents minimum cap setting. The
MaEXImum is to be determined by the
PV test described in 1. C. 10a.

Caps to camply with FF3017.

Caosto camply with FMVSS 281 2 201
impac: tesiing.

Curscility to be established by £3.0C0
miles (80 Q0Q km) general encurznca
running.

It subiec: 1o imDac. caps are tc retzin
their seaiing c3pacilities.

Ne czp ta have Engiish wording with-
out French equivalent Naving squaf
Arominence.

5. FUEL AND YAFOR TUEES
ANLC HOsE=

A. Es

1.

=ic Canflguration

Lines snall be cne piecz from the fyei
{20k to engine Campariment zng
fouted in a manner that sliminzies ne
nesc of meideg hesas.

I

l(ﬂ

Oy
v

~!

n

For simplificstign 2nag tg
Buiids, lines anag nosec fNoulgc hHe
identiczl far zj| engine CImainaucns
N & particular Car line. Where this is
nct pcssible the CZmeinaucns of lines
ana heses shaylg 2e fogiprecies ny

design.

aYCIC mjs-

For a car line With mere than ane
whes! basa. the low velyme 'W.Z. lines
are ta be caojor CZged,

The fuel. return 3na vsoor lines znc
hoses mus: not intzrfere with the re-
maval and insizllation of servicszoie
parts.

Fuelline clipsang hgsa CIamps shaujg
be servicesple withaut remava| gr
ather Companents,

Clamps. Clios and screws are to he
Siandsardized.

Armor Usage.
No armoris to UseZ onlines uniess-—

Determined by the Carrcsior
Lsbaoratory to be fiecessary to preven:
oremature Carrosion faiiures.

Es=:zblished by general enqurznes
lesiing to minimize sione gamazage ir.
criticsi arezs,

Fequirad for protection oflines durinc
impac:s.

€. Packaginc Claarances

a
ki

™

()

In the engine Campariment

minimum af 1.0°" C.ezrancz berwes:
the engine and the lines and hgs=
Tusi be maintained Guring beaydrec

All screws 3nc cizmops to have =cczo
étle tcol clezrzncss. To be ders
mined in €saperatian with SALC ¢
CnEssis and Uncercesy meck-ups.
Sor imepace consiceraticns. nc s=nar
obieciz are to be peinted at the iU
Supply and return lines within 2.0
(0.8 mm) (refer to draiting sizncar
31.17). Nar shouid they be lac=ie
wiere they may be savereq quring ir
gac:.
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Fuel haoses mu'-'t clesr exnausi com-
panents by 5 (127 mmj.

Fuei hases to be rcuted with &' ( 0z
mm) clearsnce to engine sCI2ssTry
drive belts.

C. Detail Design and Performanca

f.ll

Dla.

For layout purposes pravision shaould
be made to bundle:—

Fuel suppiy %'" (2.2 mmj) Cia.
Fuel return %'’ (2.2 mm) Oia.
Vapor %'’ (6.4 mm) Dia.

Desired usage is:—
Fuel supply s’ (7.8 mm)
Fuel return Ya'' (6.4 mm)

Vapor *he'" (4.7 mm)

Larger sizes will_aniy be used if dic-
tated by applications such as EFM.

Tube material to be MS1806 siesi (0p-

tional MS323E) with s wall thickness of
0.028"" (0.71 mm), lead alloy casted to
PSSE4B and inspecied for clesniiness
to PSZESZ0.

ezd farmation and hose stop (o
FS1797. To minimize paossibility of
hose cutting dunng impac:. no ourrs
are permitted.

Hose material to be runber and faoric
MEzAZ12

Bend Radii
Line=

Cnly twa rzdii per line diameter per-
missidie.

Apdl] at Cantarilne Sand

* (4.7 mm)
(6.4 mm)

" (7.8 mm)

Q' (9.2 mm)

- AT C

Q.2 (127 mmy), 1.3" (28.1 mm) S0° Maximum
Q.2 (12.7 mm, 1.5°" (22,1 mm)  S6° Maximum
0.62°° (1£.2 mm), 1.5 (38 1 mmy 20° Maximum
0.7%" (719.1 mm), 1.2

' (38,7 mm) 20° Maximum

Hases

To qvq:c: hases kinking, the minimum

B T T N

Ola. Mlaimum Radll ar Cantartlng
Mg T (4T mmy U TRZ mm
't (6.4 mmy) 3T TEZ mm
et (7.8 mmy <7 0101.8 mr
n (8.5 mrm U (127.0 mm)
With the aic of SA0 it musi be gerer-

mined if gre-Zunclec or singie line in-
stailations ar= mare ecanamiczi
Camupztibie ziiccing wiil then ce ce-
signed.

Hases must e icczted sa that 3 ore-
ken exhaust czcmconent wiil notresugt
in faiiure from exhaust gas impinc-
ment.

Lines and hcses are to be routed ic
protec: them frcm being cut by cal-
lapsing lesf sorincs.

6. SENDING UNITS

)4

~I

The sending unit shouid be locateain
top stamoping of the tank or an 3 sur-
fac= that i= nct in line with the axle
bowl or shock sbsorber ar whnere it is
likely to be damzged during impac:.

Far averall aczurzcy the sending un:.
must have pesitive bottom referencs.

The fleat i= to be located as close i
the canter of the tank as possidie ©
minimize gsuce fluciuations dunn
yarious vehicie maneuvers and lgsx
ing canditicns.

The cutput of the sending unitis ¢ =
linezr reiztive to fuel capacity.

Sencing units wiil have paositive wi
c=nnec:icn for the grecund circuit.

ervicing <f ‘he sending umnit snct
e aczomgplisned without remcveal
he lznik or other compenents.

oy fﬂ

e

The fue! fiiter must camaoiy wi
MSZIEZS for sizndara unmits &0
s=52688 for =5 units. In both ¢3=x
the filter must be capabie of picxit
up all cf the uszble fuel. as definec’
1.6

e



7. GAGE

INSTRUMENTATION DESINITIONS

Althouaghn every effart is made (o make
the caombined cqutput af the senaing

Thermocouois Locatian

FOR FUEL SYSTEM

Lang Term Shart Term

unit zand gaage line=r, the gradusuans Sonta Gasta
of the luel gage are ta truly reflec: the _ F c _F
zc:ual fuel capac:ty. Fivax. Surfaca 150 €8 1EQ 71
= nx Nrst Rescnstor 123 66 180 T
) o Fupl Temp. in Frinx. 120 242 140
2. The empty resarve is to be mimmal <0 S.el Terno. at Axie Kicxug 120 S44 120 -
that its range is from zera ta 10% of Suer Temg. at FTnx. Outlet 120 =44 1En =
tank capacity. Z.al Temp. TE/HS int. WFan Siwl 130 344 189 823
fuei Line-rupher hose cznnecticns . WA B
-, . 180 8z2.z2 €2 121
tail locations) < <
3 The full reserve shall be that amount of =7 'W/Wail Filine Clig Nrst. Sxn 150 5.6 150 61.:
K 3 a =i - - - - az.o
- - s
fuel to ﬂi‘j‘_’ays 4_?5‘.-“'9 a full il ...l.:..“j(::.lﬂﬂ Fivapar Temg. at Frink. Ial 120 482 120 289
- = = =1
ﬁ:‘;’lesgf‘j‘::g wi ;;:n_érge_de_ign limita /G Val. Extt. Surt. =0 121 200 120
r in PFSBBZ.
a. GOVEANMENT SAF=TY STANDARDS
8. VENTING AND TEMPERATURES 1. FMVSS 287—=Zumper Impac: Standara
- All changes to fuel = -
1. A full tank must vent uncer the follaw- qents wiil b th_e ue f“quly comeo
. ents wiil be reviewe 2 a
ing ccnditions:—__ . e ewed for campliancs
with the subject standard and canfirm-
R . o ing tests run wnere | c2s553
a. 16 fore and aft vehicle attitude = ere judged necassary.
o= 21— : Symd=rd
b. 14°side to side vehicle aftitude % FMVSS S01—Fuel Integrity Stancsra
The Fuel Supply Oepartment has inhe
c. AT of 40°F cambined with a. and b. overall responsibiiity tor mesting the
subjec: standard. A 301 stesring com-
d. The AMA cycle with zerg csrry cver. " mittee. chaired by the Fue! Supply De-
(0.7 g acceleration and decaleration; partment. meeis bi-weskly to review
0.4 g czrnering.) camuoliance siatus. This forum is used
to evaluate changes to the vehicie for
2 lemperstures their possiple effect an the standarc

The failowing fuel supply sysiem
temperature goals exist for fuel levels
in excess af a halt tank. Fue!l levels
may raise the temperature gozls of the
tank surfacz and fuel another 20°F.
Component relacstion ar shieiding
mus: be considered if these goais are
exczeded.

and to arrange for any necasszary test-
ing, snd/ar changes.

Maim:

IT IS INCUMEENT CN THE CEFTS.
MAKING CHANGE=S TQ ADVISE THE
201 STESSING CCMMITTES IF THEY
F==: THAT THE CHANGEZ MAY AF-
F=oT COMFULIANCE WITH FMVES 201

cH 20*
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SECTION 1
INTRODUCTION
This report presents the results of a vehicle to vehicle rear impact test conducted with a 2002
Cadillac Seville SLS V-8 FWD automatic (Bullet Vehicle) and a 2003 Jeep Liberty 4WD V-6
automatic (Target Vehicle) which was equipped with a Fuel Tank Encapsulation Prototype
(FTEP). The objective of this test was to evaluate the fuel tank crashworthiness integrity of a
2003 Jeep Liberty equipped with a Fuel Tank Encapsulation Prototype when subjected to the
impact conditions described in this report. This test was conducted at Applus IDIADA KARCO

Engineering’s test facility in Adelanto, California on December 3, 2018.

1 TR-P38306-01-A



SECTION 2
TEST PROCEDURE

This test was conducted according to instructions supplied by Paul V. Sheridan of DDM
Consulting. A 2003 Jeep Liberty equipped with a Fuel Tank Encapsulation Prototype was
impacted on its rear end by a 2002 Cadillac Seville SLS at a velocity of 73.84 mph. The vehicles
were aligned so that the bullet vehicle’s longitudinal centerline intersected the target vehicle’s
longitudinal centerline. The test was conducted by Applus IDIADA KARCO Engineering, LLC. in
Adelanto, CA on December 3, 2018 in accordance with instructions provided by DDM
Consulting. The rear end impact was recorded by Three (3) high speed and two (2) real-time

cameras.

The 2003 Jeep Liberty was equipped with a Fuel Tank Encapsulation Prototype. The FTEP was
constructed by modifying a skid plate manufactured by SFK Manufacturing, Model JP-4002. The
design process, fabrication, and installation of the modifications made to the skid plate were
done under the direction of Paul V. Sheridan. A series of steel plates with a thickness of 3/16”
were welded to the skid plate to encapsulate the target vehicle’s fuel tank, a single 2" thick
plate was used on part of the mounting surface of the FTEP. A photo of the short %" thick plate
used can be found in Figure 53 of Appendix A. The FTEP was mounted to the vehicle’s rear
frame rails using the six bolts originally used to mount the trailer hitch to the vehicle and to the
rear transverse rail by four additional bolts and nuts. The vehicle’s fuel tank was painted yellow

and the FTEP was painted orange for photographic purposes.

The 2002 Cadillac Seville SLS was drained of all its fluids. The fuel tank was left empty for the
test. The vehicle’s front end was lowered 2.25 inches measured at the forward most point of the
vehicle’s front bumper by compressing the front suspension with ratchet straps and attached to
the vehicle body and lower control arms. Additional details related to the test vehicles is

presented on Data Sheet 1.
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SECTION 3
TEST SUMMARY
A 2002 Cadillac Seville SLS impacted the rear end of a 2003 Jeep Liberty equipped with an
FTEP at a velocity of 73.84 mph. Upon impact, the bullet vehicle’s front end impacted and drove
underneath the target vehicle’s rear end and FTEP, effectively pushing the target vehicle’s rear
end upward. Immediately after the impact, the odor of Stoddard solvent was present and drops
of solvent were observed on the ground near the rear end of the target vehicle. The amount of

solvent observed was immeasurable.

A post-test inspection of the FTEP and the 2003 Jeep Liberty’s fuel tank was conducted on
December 21, 2018. The FTEP remained attached to the vehicle by all but the three right side
frame rail bolts. The fuel tank remained attached to the vehicle by the OEM strap attachments.
Upon removal of the FTEP and fuel tank from the vehicle, a plastic output nipple on the top of
the fuel tank was found cracked. The Stoddard solvent was drained from the vehicle to confirm
that no measurable amount of solvent leaked as a result of the impact test. The driver side
doors on the target vehicle were operable after the impact, the outside door handle on the right
front passenger door was broken but the door was operable using the interior door handle, the

right rear passenger door was jammed shut.
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SECTION 3

DATA SHEETS
Test Article: 2003 Jeep Liberty Project No.: P38306-01
Test Program: Protected Fuel Tank Accident Simulation Test Date: 12/03/18

CONVERSION FACTORS

Quantity Typical Application Std Units | Metric Unit| Multiply By
Mass Vehicle Weight Ib kg 0.4536
Linear Velocity Impact Velocity miles/hr km/hr 1.609344
Length or Distance Measurements in mm 25.4
Volume Fuel Systems gal liter 3.785
Volume Small Fluids 0z mL 29.574
Pressure Tire Pressures bf/in® kPa 6.895
Temperature General Use °F °C =(Tf -32)/1.8
Force Dynamic Forces Ibf N 4.448
Moment Torque | bf-ft Nem 1.355

4 TR-P38306-01-A



Test Article:

2003 Jeep Liberty

DATA SHEET 1
GENERAL TEST INFORMATION

Test Program:

Protected Fuel Tank Accident Simulation

TARGET VEHICLE INFORMATION

Project No.:
Test Date:

Year 2003

Make Jeep

Model Liberty

Body Style 5-Door MPV

VIN 1J4GL48K03W694185
Color Silver
Manufacture Date Apr-03

TARGET VEHICLE WEIGHT

As Tested Weight
Front Rear Total
Left 1099 981 2080
Right 1068 947 2015
Ratio (%)] 52.9 47 .1 100.0
Total 2167 1928 4095

BULLET VEHICLE INFORMATION

Year 2002

Make Cadillac

Model Seville SLS
Body Style 4-Door Sedan
VIN 1G6KS544624177876
Color Tan
Manufacture Date Oct-01

BULLET VEHICLE WEIGHT

As Tested Weight
Front Rear Total
Left 1232 687 1919
Right 1195 709 1904
Ratio (%)] 63.5 36.5 100.0
Total 2427 1396 3823

P38306-01

12/03/18
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DATA SHEET 2

TEST DATA
Test Article: 2003 Jeep Liberty Project No.: P38306-01
Test Program: Protected Fuel Tank Accident Simulation Test Date: 12/03/18
TEST DATA
Test Date 12/3/2018
Test Time 4:30 P.M.
Temperature (°F) 67
Wind Speed (mph) 5
Wind Direction N
Impact Velocity (mph) 73.84

IMMEDIATE POST-TEST SOLVENT DATA

A. From impact until vehicle motion ceases: 0 0z.
(Maximum allowable = 1 o0z.)

B. For the 5 minute period after motion ceases: 0 0z.
(Maximum allowable = 5 0z.)

C. For the following 25 minutes: 0 oz.
(Maximum allowable = 1 oz./minute)

D. Spillage Details: The odor of solvent was present.
Droplets of solvent appeared on the ground.
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APPENDIX A
PHOTOGRAPHS
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LIST OF PHOTOGRAPHS

2003 Jeep Liberty as Received View

2003 Jeep Liberty as Received View

2003 Jeep Liberty Vehicle Manufacturer’s Label
2002 Cadillac Seville SLS as Received View
2002 Cadillac Seville SLS as Received View
2002 Cadillac Seville SLS Vehicle Manufacturer’'s Label
Pre-Test 2003 Jeep Liberty Fuel Tank
Pre-Test 2003 Jeep Liberty Fuel Tank
Pre-Test 2003 Jeep Liberty Fuel Tank
Pre-Test 2003 Jeep Liberty Fuel Tank
Pre-Test 2003 Jeep Liberty Fuel Tank
Pre-Test 2003 Jeep Liberty Fuel Tank
Pre-Test 2003 Jeep Liberty Fuel Tank
Pre-Test 2003 Jeep Liberty Fuel Tank
Pre-Test 2003 Jeep Liberty Fuel Tank
Pre-Test 2003 Jeep Liberty Fuel Tank
Pre-Test 2003 Jeep Liberty Fuel Tank
Pre-Test 2003 Jeep Liberty Fuel Tank

2003 Jeep Liberty Fuel Tank

2003 Jeep Liberty Fuel Tank

2003 Jeep Liberty Fuel Tank

2003 Jeep Liberty Fuel Tank

2003 Jeep Liberty Fuel Tank

2003 Jeep Liberty with Fuel Tank Removed
2003 Jeep Liberty with Fuel Tank Removed
2003 Jeep Liberty with Fuel Tank Removed
2003 Jeep Liberty with Fuel Tank Reinstalled
2003 Jeep Liberty with Fuel Tank Reinstalled
2003 Jeep Liberty with Fuel Tank Reinstalled
2003 Jeep Liberty with Fuel Tank Reinstalled
2003 Jeep Liberty with Fuel Tank Reinstalled
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FIGURE 3. 2003 Jeep Liberty Vehicle Manufacturer’s Label

FIGURE 4. 2002 Cadillac Seville S

LS as Received View
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FIGURE 5. 2002 Cadillac Seville SLS as Received View

FIGURE 6. 2002 Cadillac Seville SLS Vehicle Manufacturer’s Label
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FIGURE 8. Pre-Test 2003 Jeep Liberty Fuel Tank
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FIGURE 12. Pre-Test 2003 Jeep Liberty Fuel Tank
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FIGURE 13. Pre-

FIGURE 14. Pre-Test 2003 Jeep Liberty Fuel Tank
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FIGURE 17. Pre-Test 2003 Jeep Liberty Fuel Tank

FIGURE 18. Pre-Test 2003 Jeep Liberty Fuel Tank
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FIGURE 20. 2003 Jeep Liberty Fuel Tank
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FIGURE 21. 2003 Jeep Liberty Fuel Tank

FIGURE 22. 2003 Jeep Liberty Fuel Tank
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FIGURE 24. 2003 Jeep Liberty Fuel Tank Removed
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FIGURE 26. 2003 Jeep Liberty Fuel Tank Removed
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FIGURE 27. 2003 Jeep Liberty with Fuel Tank Reinstalled

FIGURE 28. 2003 Jeep Liberty with Fuel Tank Reinstalled
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FIGURE 29. 2003 Jeep Liberty with Fuel Tank Reinstalled

FIGURE 30. 2003 Jeep Liberty with Fuel Tank Reinstalled
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FIGURE 32. 2003 Jeep Liberty with Fuel Tank Reinstalled
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FIGURE 34. 2003 Jeep Liberty with SFK Manufacturing Model JP-4002 Skid Plate Installed
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FIGURE 36. 2003 Jeep Liberty with SFK Manufacturing Model JP-4002 Skid Plate Installed
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FIGURE 37. 2003 Jeep Liberty with SFK Manufacturing Model JP-4002 Skid Plate Installed
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FIGURE 40. 2003 Jeep Liberty with Fuel Tank Removed
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FIGURE 42. 2003 Jeep Liberty Fuel Tank Encapsulation Prototype Design Process
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FIGURE 44. 2003 Jeep Liberty Fuel Tank Encapsulation Prototype Design Process
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FIGURE 46. 2003 Jeep Liberty Fuel Tank Encapsulation Prototype Design Process
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FIGURE 47. 2003 Jeep Liberty Fuel Tank Encapsulation Prototype Design Process

FIGURE 48. 2003 Jeep Liberty Fuel Tank Encapsulation Prototype Design Process
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FIGURE 50. 2003 Jeep Liberty Fuel Tank Encapsulation Prototype Design Process
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FIGURE 51. 2003 Jeep Liberty Fuel Tank Encapsulation Prototype Design Process

FIGURE 52. 2003 Jeep Liberty Fuel Tank Encapsulation Prototype Design Process
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FIGURE 53. 2003 Jeep Liberty Fuel Tank Encapsulation Prototype Design Process Showing
2" Plate

FIGURE 54. 2003 Jeep Liberty with Fuel Tank Re-Installed
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FIGURE 55. 2003 Jeep Liberty with Fuel Tank Re-Installed
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FIGURE 56. 2003 Jeep Liberty with Fuel Tank Re-Installed
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FIGURE 57. 2003 Jeep Liberty with Fuel Tank Re-Installed

FIGURE 58. 2003 Jeep Liberty with Fuel Tank Re-Installed
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FIGURE 59. 2003 Jeep Liberty with Fuel Tank and FTEP Re-Installed

FIGURE 60. 2003 Jeep Liberty with Fuel Tank and FTEP Re-Installed

A-30 TR-P38306-01-A



FIGURE 61. 2003 Jeep Liberty with Fuel Tank and FTEP Re-Installed

FIGURE 62. 2003 Jeep Liberty with Fuel Tank and FTEP Re-Installed
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FIGURE 63. 2003 Jeep Liberty with Fuel Tank and FTEP Re-Installed

FIGURE 64. 2003 Jeep Liberty with Fuel Tank and FTEP Re-Installed
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FIGURE 66. 2003 Jeep Liberty with Fuel Tank and FTEP Re-Installed
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FIGURE 67. Pre-Test 2003 Jeep Liberty and 2002 Cadillac Seville SLS

FIGURE 68. Pre-Test 2003 Jeep Liberty and 2002 Cadillac Seville SLS
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FIGURE 70. Pre-Test 2003 Jeep Liberty and 2002 Cadillac Seville SLS
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FIGURE 71. Pre-Test 2003 Jeep Liberty and 2002 Cadillac Seville SLS

FIGURE 72. Pre-Test 2003 Jeep Liberty and 2002 Cadillac Seville SLS
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FIGURE 73. Pre-Test 2003 Jeep Liberty and 2002 Cadillac Seville SLS

FIGURE 74. Pre-Test 2003 Jeep Liberty and 2002 Cadillac Seville SLS
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FIGURE 75. Pre-Test 2003 Jeep Liberty

FIGURE 76. Post-Test 2003 Jeep Liberty
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FIGURE 77. Pre-Test 2003 Jeep Liberty

FIGURE 78. Post-Test 2003 Jeep Liberty
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FIGURE 79. Pre-Test 2003 Jeep Liberty

FIGURE 80. Post-Test 2003 Jeep Liberty

A-40 TR-P38306-01-A



FIGURE 82. Post-Test 2003 Jeep Liberty
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FIGURE 83. Pre-Test 2003 Jeep Liberty
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FIGURE 85. Pre-Test 2003 Jeep Liberty

FIGURE 86. Post-Test 2003 Jeep Liberty
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FIGURE 87. Pre-Test 2003 Jeep Liberty

FIGURE 88. Post-Test 2003 Jeep Liberty
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FIGURE 90. Post-Test 2003 Jeep Liberty
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FIGURE 97. Pre-Test 2003 Jeep Liberty
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FIGURE 100. Post-Test 2003 Jeep Liberty
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FIGURE 103. Post-Test 2003 Jeep Liberty
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FIGURE 104. Post-Test 2003 Jeep Liberty
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FIGURE 105. Post-Test 2003 Jeep Liberty
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FIGURE 108. Post-Test Fuel Tank Inspection
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FIGURE 109. Post-Test Fuel Tank Inspection

FIGURE 110. Post-Test Fuel Tank Inspection
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FIGURE 111. Post-Test Fuel Tank Inspection

FIGURE 112. Pre-Test Fuel Tank Inspection
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FIGURE 113. Post-Test Fuel Tank Inspection

FIGURE 114. Post-Test Fuel Tank Inspection
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FIGURE 116. Pdst-Test Fuel Tank Inspection
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FIGURE 117. Post-Test Fuel Tank Inspection

FIGURE 118. Post-Test Fuel Tank Inspection
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FIGURE 120. Post-Test Fuel Tank Inspection
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FIGURE 122. Post-Test Fuel Tank Inspection

A-61 TR-P38306-01-A



FIGURE 124. Post-Test Fuel Tank Inspection
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FIGURE 126. Post-Test Fuel Tank Inspection
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FIGURE 128. Post-Test Fuel Tank Inspection
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FIGURE 130. Post-Test Fuel Tank Inspection
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FIGURE 132. Post-Test Fuel Tank Inspection
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FIGURE 134. Post-Test Fuel Tank Inspection
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FIGURE 136. Post-Test Fuel Tank Inspection
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FIGURE 137. Post-Test Fuel Tank Inspection

FIGURE 138. Post-Test Fuel Tank Inspection
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FIGURE 140. Post-Test Fuel Tank Inspection
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FIGURE 141. Post-Test Fuel Tank Inspection

FIGURE 142. Post-Test Fuel Tank Inspection
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FIGURE 143. Post-Test Fuel Tank Inspection

FIGURE 144. Post-Test Fuel Tank Inspection
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FIGURE 146. Post-Test Door Opening

A-73 TR-P38306-01-A



e B e
o

FIGURE 148. Post-Test Door Opening
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FIGURE 149. Post-Test Door Opening
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Addendum to Exhibit 3
Page 1 of 5

Expert’'s General Comments and Issues Summary
Applus IDIADA KARCO Engineering, LLC — Test Report Number : TR-P38306-01-NC

Photograph selected as pre-test representation of rear underride collision geometry
between rear bumper / structure of 2003 Jeep Liberty (KJ-Body model) versus front
bumper / structure of 2002 Cadillac Seville (G-Body model)

Cover
Page

Pagei | no comments at this time

Additional photographs added in support of Page 3 Comment 1, and Page 6 below.

Page i “Rear bumper” revised to reflect extended componentry / design of rear structure,
fascia, etc. of KJ. Transverse rail is the structural portion of rear bumper system.

Page ii | no comments at this time

Page 1 | no comments at this time

Paragraph 1: Plaintiff requested impact speed of 75 miles per hour; equipment
parameters resulted in actual impact speed of 73.84 MPH, a 1.16 MPH variance.

Paragraph 2: Short piece of ¥2" plate was the result of steel plate stock
availability/convenience; original SFK-JP-4002 skid plate does not include bolt attachment
at that location of KJ chassis. Report verbiage regarding prototype build exception

Page 2 (2 “ versus 3/16" plate) and Photo #53 were added per expert’s ‘full disclosure’ practice;
please see Exhibit 3, photograph #53. Had no discernable effect on FTEP crash
performance.

Paragraph 3: 2.25” lowering of 2002 Cadillac Seville specified by other plaintiff's experts
as typical of chassis response to emergency braking during real world accident sequence;
so-called “nose-dive” effect.

“. .. Stoddard solvent was present and drops of solvent were observed on the ground
near the rear end of the target vehicle.”

Undersigned was first-to-arrive at the Jeep KJ target vehicle rest location (post crash
test), and did not observe any Stoddard solvent on the ground. Karco engineers and
undersigned did not observe any Stoddard trail from the crash platform all the way to rest
location. Observed and noted by all present were droplets of black differential oil, not
purple Stoddard droplets. Addition of photographs (per Page ii comment above) was
requested by undersigned to confirm that Karco photos do not show Stoddard droplets,
but do show droplets of differential oil. Please see Exhibit 3 photographs #101, #102, and
#104. Undersigned conducted a complete and immediate tactile inspection post-test of
the FTEP and all adjacent underbody areas; this confirmed zero moisture / zero Stoddard
present; completely dry condition.

Page 3
Comment 1

Photos taken by the undersigned, immediately at the conclusion of crash test, also do
not show droplets of purple colored Stoddard; samples of the latter time-stamped photos
are attached below.




Addendum to Exhibit 3
Page 2 of 5

Expert’s General Comments and Issues Summary
Applus IDIADA KARCO Engineering, LLC — Test Report Number : TR-P38306-01-NC

con'’t
Page 3 ) )
Undersigned agrees with, “ . . . the odor of Stoddard solvent was present.”
Comment 2
Page 3 . N . "
Undersigned agrees with, “The amount of solvent observed was immeasurable..
Comment 3
Page 3 paragraph 2, the undersigned was present throughout the post-test inspection,
conducted on December 21, 2018.
Report verbiage, “Upon removal of the FTEP and the fuel tank from the vehicle, a plastic
output nipple on the top of the fuel tank was found cracked.”
Two possibilities for this condition were proposed/reviewed:
(1) Minor crack occurred during the crash test, provoking attention to an additional Jeep
Liberty KJ issue.
(2) Initial inspection of the fuel tank and pump assembly confirmed that these 16 year old
components had never been removed/serviced.
Page 3 ' '
Comment 4 During a two-fold Karco removal/re-install of the fuel tank, the fuel pump access panel

was not utilized. Karco technicians later admitted strain/difficulty with fuel pump
liquid/electrical lines. It is possible that minor stress crack in the plastic fuel outlet nipple
occurred during this difficulty. Crack is shown in report photos #131, #132, #133, #134,
#135, #136, #137, and #138, which were taken at the post-crash inspection. It is possible
that the crack did not occur during the crash test. Competitive use of steel fuel pump
assembly, including steel nipples, such as used by Ford on vehicles such as the Crown
Victoria, would have eliminated this additional KJ issue..

The minor fumes that were present post-test appeared to originate from top of tank,
where no crash ignition sources are present. No other tank surface had Stoddard
staining. Photographs of Fuel Pump Assembly Access Panel and minor top of tank
Stoddard trace-staining attached below.

Pages 4/5 | no comments at this time

Page 6 Please see ‘Page 3 — Comment 1’ above.

Addition of Photographs #146, #147, #148, and #149 affirm report page 3 words relating

Appendix A .
bp to Jeep KJ door operations post-crash test.




Addendum to Exhibit 3
Page 3 of 5

Expert’'s General Comments and Issues Summary
Applus IDIADA KARCO Engineering, LLC — Test Report Number : TR-P38306-01-NC

Following photographs relate to Page 3 — Comment 1, and Page 6 comment above:




Addendum to Exhibit 3
Page 4 of 5

Expert’'s General Comments and Issues Summary
Applus IDIADA KARCO Engineering, LLC — Test Report Number : TR-P38306-01-NC

Page 3 — Comment 4 above, fuel pump access panel:

Page 3 — Comment 4 above, Stoddard trace-staining restricted to top-of-tank only, post crash test
inspection confirmed that no other tank surface location had staining and were completely dry/intact:




Addendum to Exhibit 3
Page5of 5
Expert’'s General Comments and Issues Summary

Applus IDIADA KARCO Engineering, LLC — Test Report Number : TR-P38306-01-NC

The following photograph was taken on November 11, 2014:

Had the 2003 Jeep Liberty driven by Ms. Kayla White been equipped with the FTEP crashworthiness
system as tested under Exhibit 3, the probability of the above conflagration approaches zero.

Although an item for further development, the estimated OEM cost of an FTEP derived crashworthiness
system is no more than $40 - $50.
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Pictorial presentation/review of the mock-up, fabrication/construction, and
installation process of the FTEP onto a typical Jeep Liberty KJ

A brief pictorial presentation/review of the mock-up, fabrication/construction, and installation process of the
FTEP onto a 2003 Jeep Liberty KJ, in preparation for a rear-end crash test with a 2002 Cadillac Seville,
which impacted the test KJ at 73.4 miles per hour:
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Pictorial presentation/review of the mock-up, fabrication/construction, and
installation process of the FTEP onto a typical Jeep Liberty KJ
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Pictorial presentation/review of the mock-up, fabrication/construction, and
installation process of the FTEP onto a typical Jeep Liberty KJ
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Pictorial presentation/review of the mock-up, fabrication/construction, and
installation process of the FTEP onto a typical Jeep Liberty KJ
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Pictorial presentation/review of the mock-up, fabrication/construction, and
installation process of the FTEP onto a typical Jeep Liberty KJ
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Pictorial presentation/review of the mock-up, fabrication/construction, and
installation process of the FTEP onto a typical Jeep Liberty KJ
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Pictorial presentation/review of the mock-up, fabrication/construction, and
installation process of the FTEP onto a typical Jeep Liberty KJ
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