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HORTH ATLANTIC TREATY ORGANISATION
KILITARY AGENCY POR STANDARDIZATION (MAS;

HATO LETTER OF FROMULGATION

MATO AVTY *DYNAMIC STABLLITY™
(03-160 W} 1s a HATO UNMCLASSIFIED pchlication.
Periedic accounting is not regulired.

AVIP: 03-160 W is effective NATO-wide &n receipt.

It is permissible to QOpy Or tc make swtractz fre:a
*his publieatien without the cengent of the

authorieing Agency.

It is permiasible to distributa copies <f this
publication tc contracktars ard suppliers.

Recapmended ez to or commente oh this
publicationh ehould be forwarded to the sacretary
AC/225 (Fanal IT), Land Armaments Section,

NATO HQ, 1110 Brussels Belgium.

€. Any ratifying nation may issve supplemental testing

infermation Lo 1ify or clarify these procedursas,
but in ne case will such infermation comtravene the
provisions of thiszs AVIP, If a ratifyving nation must
deviate from a ision of this AVTP dua to
constraints as availahle facilities, natiomal
requlations, instrunmentation accuracies, eta., the
test methods used will be described in the report.
Bowever, such deviation may cause nonacceptance of
test data by other nations. .
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Paragraph L. SCOFPE
2. FACILITIES AND INSTRUNENTATIOW
2.1 Pacilities
2.2 Instrumentation
3. REQUIRED TEST CONDITICHS
3.1 Test vahicle
3.2 Test course
3.2 Environment
4. TEST PRCCEDURE
4.1 Steady state circular tests
4.3 Doubkie lanme shanes ta2t
5. DATA BEQUIRED
=«+1 General parameters
5.2 Steady atate cizcular teskts
5.3 Double lane change test
6. PRESENTATION CF DATA
6.1 Steady state circular tasta
€.2 Double lane change test
ARNNEX A Figure 1: Lane-change track and designation

of sections

Pigure i: Cone used for lane-change Lrack

delin=ation
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SCOPE

This decument describes twe methods of evaluatittyf the dy-

namiec Etabili.ty' cf vehicles whan taking mj.diug acticon oxr
cornering.

EACILITIZES AND ZHSTEUMENTATIQN

Facilities
a.Track:

= kard and leval (unifarm pavad surface)

= good grip (coefticiant 2 0.7)

= sufficiently large to carry out tests in sarfety
= slope ur £ I% in all directians.

h.gafety dﬂ":lﬂ: with supporting whesls on sither side of
the vehicle, if reguiced.

a.Conas or other maanz of marking lansa; thair lay-out ia
given at AMNEX A.

d.video equipment [if reguired).

Instrumentation

DEVICES FCR - FERMISSIDLE EREOR
MEASHEEMENT OF: OF MEZASUREMENT

k.
<.

e.
.

and, if necessary:

9.

Vehicle Speed

Time

Distance

Tyre Pressure

Tyre Wear

Keather Data:

(1} Ambiant Temperature
{2) Wind Direction

{3) Finc Speed

{4) Belative Humidity
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Turaing Ancle (Steering Wheel)
Torque {(Steering Wneel)
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i. Rell Angle & mrad
3. Lataral Acceleration 0.15 n/s*

in the Horizontal Plane
* The permiscible error of measursment for instrimentation
is the two=sigma value for a normal distributien: thus,

the stated errors should not be excesded in more than 1
neasurement of 20.

REQUIRED TEST COWDITIOHS
Iest vshicle
Ensure that:

n.Mv:b.iﬂlel:prepued-nnﬂ meﬁmthemnhrd
anticlpated for ::Fnﬂt.iﬂm.i ar aa lpmi.ﬂ.ﬂl by tha tesk

'
[ L8 o=

" plan.

b, Maintananca and :n.ru:i.-ue pperations have boon performed
to muria that the vehicle is operating within mamufac-
ture‘s specifications. Give particular attesntion to the
suspension, steering and tyres:

(The test may be perforped with' tyres in any state of
wear, so long as, at .the and of fest, a Ritiam of 1.9 30
of tread depth remaing over the whole cirsumfersmce of the
tyre. Eowever K for a standard tyre condition; new tyres
shall be used after being run-in for 150 to 200 kn in'l-‘-ht

o mriate position on the test vehicle. ;u-

c. Reference fuels and lubricants as !pacitied by relevant
HATO authority, {aft-r ratification) have bheen used. Until
HATO agreement is ratified, davelaper—apeuiﬂ.ed 2oL will
he- used.

‘d.” The proper quantities of 1uhri-::alﬂ:a iailﬂ been used.

e. Normal! operating tupenm ﬂ-.f. ﬂ.uiﬂs and cemponents
- are yeached bafore testing beg’-'-ﬂ!--

™)
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b. Drive the wehicls to desired turning circie for =&
right turn (wrimm ﬂm%mm than 6Q m).

€. Start the tast at the lowest poseibla spaed (5 5 k).
nataahiilh!rmduvimtﬁontminggnu na.g{mili

position and the vehicle spesd constant.

d. Drive the wvehicle at the next speed at which data shall
be taken. The inm of lateral accaleration should
not be more then 0.5 m/s?, At each _speed. level, the steer-
ing wheal position and speed shalt™-be mj,h.d as cens=
stant as possible whilg data are taken. Whatever radfus is
chosen (vehicle shall not deyiate from the specified path
by more than ¢.3 m). Data shail be-taken with the vehisle
in steady state comdition for at least 31 s for each trial
condition. It is recemmerded thakt the highest gear ratic
compatible with the conditions of tha test should be used.
The value of speed shall be lncreased and Sata shall be
taken untll it is no lnngnr pmihla' to Baintain steady
state conditions. . . . .

- Repeat tests for a 1=£t tu:n.. .

f. Repeat the procedures abova ‘Hith all the <ircle diame=-
ters laid down in thée test plan._ S
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4.2 Double lane chanoe tegts
a. Crozz the line 1-la with the lowest wvehicle spsad laid
doun in teat plan and drive m.am&.ght ].j.mthroughtha
first sectien (See AMMEX h).
b. Keep the speed as Itlldrupmihluuhal-m:nsshqthl
antire test area.
<. Repsat tha trial at the various spanﬂ. ‘increments laid
down 1n the test plan until:
—thiﬂxinm:plﬂlliddwninth#tlrhplmi: o
reached e - al
or
- tha 1imit or thea rag&ieln'; stability. is attained
or
-itbmwemnmﬁmmbmvim
knocking the cones down.

p’d-
zzr- GHRIOABICRAGEIFIED e

mﬂ:&f MH -n:nl nnh 'I:hl ‘Ilﬂ:li hihmi-:ur during
&gk,

f. Repest tha test with twd different arivers.

- 1. vnh'.l.vcl, uontigu.:'atmx DT L -
d:l.’gtrhltl:ﬁn Lo e _
1 ol - '1 m LA '. i & :

4 i "..

b. Hote parameters laid down in the- test Plan.

. Tyre wear and” pressurs. -

a. Hetgnrulagiﬂul nnhﬂﬁi-ﬂ&'ﬂ!
= temparatura

= wind s=peead.
- wind direction

€. Vehicle characteristics:
- stesring wheel turning angle.
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a, Test humber. Cr e
Bb. Direction of turn.

€. Vehicle speed.

d. Gear ratiaq.

- miné‘ gt tmurg qsﬂu

£, vnhicl-n behaviour (with video film, if requiresd)
and, ir necessary:

g. Steering wheel turning angle.

h. Lateral adcelsratien In the horizomtal plane.

i. Rell angle. . '

a. CharictarIdtics of tast dourse.
b. Test numbet. o

c. Direction of course,

d: Spead during tast.

e. Gear ratlo.

£. Time taken to cross tast area.

g. Vehicla behaviour (views given by drivers and independ-
ent observars or video fiim).

L. Extent to which the vehicle has kept to the driving
lane (nunﬂ:e.l; and position of cones kmocked down).

and, if necessary:
i. Stesering wheel angle versus time.

A
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j. Lateral acceleration, in the horizantal plane.
k. Roll angle..
1. Maximm apasd Juring 'I:ut withoot :tn:l.-:l.ng whaal cor--
raction. .
6.  PRESENTATION OF DATA-
Present the required data in narrative tah;.’l.ar graphi-
¢al, pictorial or other format ag w&pru
Includes: T IR
6.1 Steady state cipeniarp tests = 0000
Table g:l.',ursl.ng. for annh % _diamster:
= vahicle behaviour.
6.2

Drawing of test course smiw actual dimensions.
Table giving for each speeds
tine

-~ OS5

- vehiale behaviour

-mim:pm-&uringthabﬁstwithwhmmm
caorrection. ) _
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ANNTYX A
| ////ff/%
§
e /////VJ 2{//;//4#7,#
Lane - chango traok &mensions
m ! =m:|11!-ﬂ“m¢m '}Hhﬂ#ﬂﬂhm
Saction 2 : Langth = Ovirall Jongth of vehicde ” + 2¢m ot Q.50 m fom e pround.
Soclon 5 : =2n

=12 vahicls width+226m
Section 4 : Longth = Overall leigth of vehicle +24m

Secion & : Leagth=15m
Width = 1.1, vehicle width + 0.28 m

fod i
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