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Surrnnt *stracegies® for devalogunnc of uef{lity vehiclae stabilicy have changed over the
ast few years the increase availabilicy o rellover accident data and analyses.
revious stratagies were partially driven by the Insurance Insticuce tests of the Jeep

CJ7 in the early 80's which emphasized risk’ from rollovers caused by extrems (rate and

aagnitude) steer inputs in emergency maneuvers. Independent DOT, GM and Ford studies

have confirmed that rollevers direccl induced b{ extrams steesring Inputs are rare for
any Utilicy vehicle (including the ). The following quote from GM'g recent SAE Paper

(Reconstruction of Rolleover Colligioma, SAE 890857), summarizes current wisdom e "

common gra-rollovcr maneuver is an off-road path by the car, followed b heavy stear

correctlion back towvards the road leading to a side siide, and, ultina:a{y, a trip
followed by the rollover". Bassd on this nev information, the UN46 was daveloped using

a handling philonoph{ notably different from the BII., A comparison of BI1 and UN4E

handling strategies is summarized below: -
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Efg “Tulck® IC!OIER and Raxfgfze éor oo& HInTmlze for "%fat" teel

Il
moderate understeer for accidant avoidence and high cornering
good response and capability and fast confidence.
mi 1 tire "squeal-". "lap times" on handling
Develop vehicle for track.
high speed through lane
change pylons.
UN46  Raduce steering gain Not to excesd currant Increass boedy roll to
increase undarsteer BII levels. Linit reduce cornerin
to slow stesring cornering capacity with confidence and ghereby
responss, This wil] larger tires through discourage aggressive
increass driver suspansion revisions driving.
feedback (mors cire and tirs pressure
"squeal®) and reduce reduction.

sensitivity to driver

over-correction (common

with drivers " r the
uancae®).

Raragetric Comparigon:
2 dr UNA6 4 dr UN4E  '89 Brll S-Blaz(4x4) Pach/Fdr
hmag:__mmmmmmm 4x4

CEEEEN BB B e ae ne ne
e ight . . . . . : . . .
Stabilt e Endou®) 216 2.7 2.4 2.i5 2.07 %13 717 2% 353
Varsaca Metric 1/ 349 .348  .336 .336 .3760 .3650 .3459 .3459 . 3447

Roll Gain (* IBD 5.6 TBD 5.7 MN/A 3.7 6.9 e) N/A 9,
U/stac:n.(3é8§’/;; TBD 6.5 TBD TBD #A AR u/;/\ 3.2
U/sceer @ .65 (*/g TBD T2D TRAD TBD /A 19.8 24.6 N/A 9.8
Overall Ser Ratio 19:1 19:1 19:1 19:1 19:1 19:1 20:1 20:1  20:1
Wheelbase 102.1 102.1 111.9 111.9 94.0 94.0 100.5 100.5 104.3
WB/Tan(20*/SR) 2/ 463.0 463.0 507.5 507.5 426.3 426.3 479.8 479.8 497.9
Engine Disp. 4.0L 4.0L 4.0L 4.0L 2.9L 2.9L 2.8L 4.3L 2.9L
Horsaaown: 170 170 170 170 140 140 125 1éd 139
Curb Waight 3376 3791 3719 3907 3278 13371 3317 3267 3718
HPaight 3/ 048 .045 .046 .0448 .063 042 .039 .049 037
1/ This a measurs of stability that shows high correlation with actual FARS ‘
rollover data. Unliks "Stability Index", this measura includes wheelbase
sffects (important for "directional stability*) .., lowar {s "battar"”.
2/ This is an analytical measurs of steering gain. snaller the value, the
"quicker® is’ the perceived stasaring rssponsas,
3/ High pover/weight {s believed to promotas aggresaive driving.
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4X46 will be signsd-off fer . -® computer analysis progranm ADAMS, cthe UN4G 2 Dr

4X4 will be signed.off for Tollover stability 3¥ actual "1imir= testing at the Arizena
Proving Crounds (April 18th ro 29chi. Testing will include an '89 S-10 Blazer wich 4_3L
engine llonf vith & current production BI1 4x4. The BII provides an essantial "baseline”
for UN4S Rollover Stability sign-off because our analysis s the BII FARS dagra indicates
almost no propensity for rollover during 'h.ndlinﬁ' mansuvers. Testing will begin at
relatively low spaed (40 n?hg and steer angles (9 d‘fﬁ) and gradually {ncrease to 55

mph and 380 deg. to astablish the ligpice ':greshold'. ¢ UN4E6 must at’ least be equivalent
t0 the BII in cthese mansuvers to be considered accepctable for production.

ry - or or mocals, both 4x2 and 4x4, exhibit track handling perforrance
superior to the 1989 Bronco II modéls. Evaluarions on the handling and serpentine
coursés demonstrate that the vehicla body roll induced during incressingly severe
zaneuvers providas le feedback to the driver of ending limit cnndgt{ons.
increased understeer during severe cornering reduces the laferal acceleration and
enhances control. The UN-46 modals ars superior to the Bronco II for all available
options, including tires currentl released for tha program, The UN-46 models have
besn rated superior to the Chevrolet S.10 Blazer and Nissan Pathfinder for overall

subjective ling.

neerin recommended uss of tire pressures below maximum sllowable inflat{on
12§cll for‘:ll UN4L6 cires. As dascribed grevioull the reduced tire pressuras increase
understeear and reduce maxizum cornering cag;ci:y ¥$oth "stabilizing® nfluences). This
practice has been used routinely in heavy duty pick-ug truck and car station wagon
agplicacions to assure adaquate understaar under all loading conditions, Nissan
(Pathfinder), Toyota, Chavrolst, and Dodge also reduce tire rassures for selected
applicacions. While we cannot be sure of their reasons, similaritiss in vehicle loading
Suggest that maintaining a minimal level of understeer under rear-loadsd conditions may

be the compelling factor,

gueé on an analysis of FARS sccident sumaries and BII & Competitive handling
characteristics, it is ossible to identify any e of vehicle "defect® that could
explain the BII FARS performance. It {s msost likal t the handling Stratsgy used
during the development of tha BII, which fully exploited the vehicles inherent ckness
(due o its short wheelbase) sncourages aggressive drivigg.snd makes the vehicle more
sensitive to the large stn-rlng vhasl “"over-correcticns® t seen to be part of most
rollover scenarios, is sensifivity {s aggravated by the fact the most operators in
rollover accidents are either ine erisnced drivers, under the influenca of alcokel or
both. The UN4é6, designed with the benefit of the FARS experience for all utilicy
vehicles, has been intentionally daveloped to resclve these izsues.
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