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L&l néi dau
TCVN 11505:2016 hoan toan twong dwong véi ISO 11838:1997 va sira ddi
1:2011.

TCVN 11505:2016 do Ban k§ thuét tidu chudn quéc gia TCVN/TC 22 Phuong
tién glao théng dudng b bién soan, Téng cuc Tidu chuin Po lwdng Chét
lwong d& nghj, B Khoa hoc va Céng nghé cong bé.
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TIEU CHUAN QUOC GIA * NATIONAL STANDARD

TCVN 11505:2016

DPoéng hoc cua mé té6 va md té-nguwdi lai - Tl veng

Motorcycle and motorcycle-rider kinematics - Vocabulary

1 Pham vi ap dung

1.4 Tidu chudn ndy quy dinh céc ky higu, dinh
nghta va cic quy wdc cb lién quan dén chuydn
dong va dong hoc clia md t& va md td-ngudi lal
cling véi viéc 1ap md hinh cla ching.

1.2 Tiéu chudn ndy khdng d& cép dén cac
phuwong phap do hogc céc don vi dugc sl dyung
trong béo cdo céc két qua hodic do chinh xéc.

1.3 Céc didu khodn cla tiéu chun ndy &p dung

cho céc mé td hai banh nhw. d4 dinh nghfa trong
TCVN 6211:2003 (ISO 3833:1977).

1.4 Tiéu chudn ndy khéng 4p dyng cho cac md
t6 chay trén dudng bd dwgrc didu khidn-bdi ngudi
di bd hodc dwoc s dung d& chd hang, khéng
ché nguwdi.

1.5 Tiéu chun nay quy dinh cac thuat ng®, dinh
nghfa va ky hiéu cho céc hé théng, chi tiét va
phrong tién sau: ,.

Hé théng lai (Didu 3).
Hé théng treo (Didu 4).
Lép va bénh xe (Didu 5).

Nguyén Iy co ban clia cac h§ tryc va dong hoc
(Didu 6). "o

1 Scope

1.1  This standard

symbols, definitions and conventions related to

international specifies
motorcycle and motorcycle-rider motions and
kinematics and to the modeling thereof.

1.2 It does not deal with methods of
measurement, nor with the units used in
reporting the results, nor with accuracy.

1.3 The provisions of this international standard
apply to two-wheeled motorcycles as defined
1SO 3833:1977. '

1.4 This standard does not cover road
motorcycles which
pedestrian or which are used for the carriage of

are controlled by a

goods to the exclusion of persons.

1.6 This standard specifies terms, definitions
and symbols for the following systems, parts and
aspects: ' _

Steering sys'tem (clause 3).
Suspension system (clause 4)
Tyres and wheels (clause 5)

Basic principles af axis systems and kinematics
(clause 6)
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DPong hoc didu khién 141 (Pidu 7).
Béc tinh chuyén dong clia md té (Bidu 8).

Pc tinh khi déng lyc hoc clia t& hop moé té-
ngudi 141 (Diéu 9).

T thé va trang thai 14i xe (Didu 10).
Cac phép thtr (Didu 11).

2 Tailiéu vién din

Céc tal liéu vién din sau rht cin thiét cho 4p
dung tiéu chuén nay. Déi véi cac tai lidu vién din
ghi ndm cdng b thi 4p dung phién ban da néu.
D6i véi céc tai liéu vién din khdng ghi ndm céng
bb thi 4p dung phién ban méi nhét, bao gbm ¢4
céc stva @bi (nbu cb)

TCVN 6211:2003, (/SO 3833:1977), Phuong tién
giao théng dudng bd - Kidu - Thuét nglr va dinh
nghta .
TCVN 7338:2003 (1ISO 6725:1981), Phuong tign
giao théng dudng bd - Kich thuée cia mé t6 va
xe may hai bénh - Thuét nglr va dinh nghfa.

TCVN 7362:2003 (ISO 6726:1988), M 6 va xe
méy hai banh - Khéi lugng - Ter vung. -

3 Hé théng lal
3.1 Cac tryc va géc clia cym co cdu lai

3.11
Truc lai, zy4 : .
Tryc xoay clia cum co cAu 14 @& didu khidn 14

trling v6i truc clia coc tay 14l va truc clia éng dAu.

14i.

3.1.2
Géc l4i, 5,
Géc chuyén d6ng clia cum co clu lai xung quanh

Directional dynamics (clause 7)
Motorcycle motion characteristics (clause 8)

Aerodynamic characteristics of the motorcycle-
rider combination (clause 9)

Riding postures and behaviours (clause 10)

Tests (clause 11)

2 Normative references

The following referenced documents are
indispensable for the application of this
document, For dated references, only the edition
cited appliesi.For undated.references, the latest
edition for the referenced document (including
any amendmen@s_) ahplies.

ISO 3833:1977, Roa& vehicles - Types - Terms
and definitions.

ISO 6725:1981, Road vehicles - Dimensions of
two-wheeled mopeds and motorcycies - Terms
and definitions.

ISO 6726:1988, Mopeds and motorcycles with
two wheels - Masses - Vocabulary.

3 Steering system
3.1 Axis and angles of the steering assembly

3.1.1
Steer axis, z,

Rotational axis of the steering assembly for
steering control which coincides with the axis
of the steering stem and with the axis of the
steering head pipe.

31.2

Steer angle, 5y,

Angle of motion of the steering assembly about



tryc I4i (3.1.1) béing "khdng" khi mt phing cla
banh trwdc song song véi mit phdng doc cla
md to.

31.3

Goc 4l ctia banh xe, &,

Géc duge tao bdi giao tuyén gitva mét phdng doc
clia md t& va mat phang clia banh trwde véi mét
phang bé mat duwdng.

3.2

Pai lweng ddng hoc clia cym co cu lal

3.21

Van téc lai, &

Van téc géc cla chi tiét dugc treo clla cym co
céu Iai xung quanh tryc 2

3.2.2
Van téc lal cua tay 1al, 5,

Vén téc géc clia tay 1l xung quanh tryc zy,

3.2.3
Momen l&i
Mb6men d6i véi tryc 14i (3.1.1).

3.24
-.Le lai
Gid trj thu dugc bling céch chia mdmen [4i (3.2.3)
cho bén kinh quay hiéu dyng cla tay I4i.

CHU THICH - Ban kinh quay hiéu dyng cla tay'l&i 13

khoang cach gilra tryc 141 (3.1.1) va didm gitra tay ndm’

clia tay 14l dwvgc chiéu trén mat phing vuéng’gée vél
tryc lai.

3.2.56

Mémen lai & trang thai én djnh

Momen quay tac dyng vao tay I&i @& duy tri
chuydn ddng cia t& hop mb t6-ngudi 141 & trang
thai da cho.
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the steer axis (3.1.1) which is zero when the
front wheel plane is parallel to the motorcycle
longitudinal plane.

3.1.3

Wheel steer angle, &,

Angle formed by the intersection with the road
surface plane of the motorcycle longitudinal
plane and the front wheel plane

3.2
Dynamic quantities of the steering assembly

13.21

Steering-velocity, -
Angular velocity of the sprung part of the
steering assembly about the z'raxis.

3.2.2
Steering velocity of the handlebars, &,

Angular velocity of the handlebars about the
zy-axis.

3.2.3
Steer torque
Torque about the steer.axis (3.1.1)

3.24

Steerforce

Value obtained from dividing the-steer torque
(3.2.3) .and the effective rotational radius of
the steering handle,

NOTE - The effective rotational radius of the
steering handle is the distance between the steer
axis (3.1.1) and the cenire point of the steering
handlegrip proje'cted on the plane perpand}cular to
the steer axis.

'3.2,5

Steady state steer torque _
Torque applied to the steering handle in order
to maintain the motion of the motorcycle-rider
combination in a given state.
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CHU THICH - Khi td hop mo t6-nguedi Il dang quay,
moémen nay duwgc phan loal 1a mémen lal dwong
(3.2.5.1), mémen I&1 & vj trl trung hoda (3.2.5.2) hosic
mdmen [i &m (3.2.5.3).

3.2.5.1

Momen -!éll dwong

Momen 14 & trang thal n dinh (3.2.5) tac dung
cling chidu trong @6 t& hgp mé t6-ngudi 14i dang
chuyén hwéng.

3.2.5.2

Moémen 13i & vj tri trung hoa

Gi4 tri cia mdmen 14i & trang thal &n dinh (3.2.5)
bing °khéng" .Auwoc. yéu. cAu -khi t& hop-md to-
nguwoi & dang quay.

3.2,5.3

Momen lai &m

Momen 14 & trang thai 8n dinh (3.2.5) tac dung
theo chidu ngwoc véi chidu trong @6 té hop md
té-ngurdi lai dang quay.

3.2.6

Lwe 14i 8n djnh

Gia tri thu dwgc béng cach chia mdémen 14l &
trang thai &n dinh (3.2.5) cho béan kinh quay hiéu
dung clia tay [4i.

3.2.7

D6 cleng vivng clia cum co cdu l4i

D6 bén chéng lai bién dang do céc lyc tac dung
vao cum co chu l4i gay ra.

CHU THICH -~ C6 @6 cirng virng xodn va dd cimg
virng ubn,

3.2.8
Mé&men ma sat clia cym co ciu 141

Mémen aéi v&i tryc 14i (3.1.1) dwgce yéu clu dé
bat dau chuyén déng clia cuym co chu l4i khdng
tinh @én ma sét giCra 16p xe va b& mat dudng.
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NOTE - When the motorcycle-rider combination Is
turning, this torque is classified as positive steer
torque (3.2.5.1), neutral steer torque (3.2.5.2) or
negative steer torque (3.2.5.3).

3.2.5.1

Positive steer torque

Steady state steer torque (3.2.5) applied in the
direction equal to that in which the motorcycle-
rider combination is turning.

3.25.2

Neutral steer torque

Amount bf steady state steer torque (3.2.5)
equal to zero, required when. the motorcycle-
rider combination is turning.

3.2,5.3
Negative steer torque
Steady state steer torque (3.2.5) applied.in the

direction opposite to that in which the
motorcycle-rider combination is turning.

3.2.6
Steady state steer force

Value obtained from dividing the steady state
steer torque (3.2.5) and the effective rotational
radius of the steering handle.

3.27

Stiffness of the steering assembly
Resistance against the deformation caused by
the loads applied to the steering assembly.
NOTE - There are torsional and bending
stiffnesses.

3.2.8 |

Friction torque of the steering assembly
Torque about the steer axis (3.1.1) required to
initiate the motion of the steering assembly
which does not include the friction between
the tyre and the road surface.



3.2.9

Momen giam chén clia cym co cdu l4l

Mdmen gidm chén dbi vl tryc 14i (3.1.1) & mét
van téc lal xac dnh (3.2.1) khéng tinh @én gidm
chén gitva 16p xe va bé mét dwdng.

3.2.10
M&men quéan tinh clia cym co céu lal

Mdmen quéan tinh cla cym co cdu lai déi véi truc
I4i (3.1.1) trong céc didu kién tal trong quy djnh.

3.3 Déc tinh 14l clia cym co.cdu 4l

3.3.1
L4l trong cac didu kién khéng thay ddi

Van hanh (41 cla mét t& hep md to-ngudi Ial
trong cac didu kién khéng thay di.-

3.3.2

Léi c6 tinh bd

Téc ddng cwdng bl 1én tay lai @& (logi bd) sy
thay ddi trang thai clia md té.

'3.3.3

Lai bj nhiéu

Chuyén dong xoay trong th&i gian ngén va nhanh
clia tay l&i do tac dgng bén ngodi gay ra.

3.3.4

Mét diéu khién 14l

Chuyén ddng xoay khdng kidm soat dwoc cia tay

14i do nhidu gay ra.

4 Hé thong treo

4.1 Hinh hoc ciia h@ thdng treo
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3.2.9

Damping torque of the steering assembly
Damping torque about the steer axis (3.1.1) at
a certaln steering velocity (3.2.1) which does
not include the damping between the tyre and
the road surface.

3.2.10

Moment of inertia of the steering assembly
Moment of inertia of the steering assembly

about the steering axis (3.1.1j under defined
load conditions. ‘

3.3 Steering characteristics of the steering
assembly

3.3.1

Steering under stationary conditions

Steering  operation of the motorcycle-rider
combination under stationary conditions.

3.3.2

Counter steering

Positive action on the steering handle in order
to compensate (cancel out) the change in the
state of the motorcycle.

3.3.3
Disturbed steer

Very short and quick rotation of the steering
handle caused by an outside disturbance.

334

Loss of control in steering

Uncontrollable rotation of the steering handle
caused by a disturbance.

4 Suspension system

4.1 Suspension geometry

11
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411
Mit phang banh xe
M3t phang trung tdm clia banh xe va vudng géc

vGi dudng tam truc clia banh xe.
4.1.2

Tam banh xe
Giao diém gitra truc quay clia banh xe va mét

phing banh xe (4.1.1).
4.1.3

P triing vét banh xe trwdc va banh xe sau

Vi tri clia cac mat phang banh xe trwédc va mit
phdng banh xe sau so véi mét s mat phing
chufn clia khung xe.

4.1.4

D6 thing hang ciia hé théng lai

Méi twong quan gilra cAc banh xe va than xe
hodc bé mét dwéng.

CHU THICH - Thuat ngC nay thudng 4p dung cho 4
dich chuyén clia cang trwére (4.1.8) castor (4.1.7), goc
castor (4.1.8)

4.1.5

Bién adi clia A4 thing hang

Céc chuyén vj va bién dang- clia hé théng treo do
c4c Iyre tac dung vao cac banh xe gy ra.

4.1.6
Goc castor, 1
Xem TCVN 7338:2003 (ISO 6725:1981), 6.12.

41,7
Castor
Xem TCVN 7338:2003 (ISO 6725:1981), 6.11.

41.8

D¢ djch chuyén ciia cang trwédc

Khodng céch gilra dwdng tam truc lai va tryc
quay clia banh xe trwée.

12

411
Wheel plane
which is

Centre plane of the wheel

perpendicular to the wheel spin axis.
41.2

Wheel centre

Intergection of the wheel spin axis and the
wheel plane (4.1.1).
41.3

Front and rear wheel alignment

Position of the front and the rear wheel planes
relative to some reference frame planes.

41.4
Steering system-alignment
Relation between the wheel (s) and the body

or the road surface.

NOTE - This term is often applied to the fork off-set
(4.1.8), castor (4.1.7), castor angle (4.1.6).

4.1.5

Alignment variation

Displacements and deformations of the
suspension .system caused by forces applied
to the wheels.

4.1.6
Castor angle, 1
See ISO 6725:1981, 6.12.

41.7
Castor

.See IS0 6725:1981, 6.11.

4.1.8

Fork off-set

Distance between the steering shaft centreline
and the front wheel spin axis.



4.1.9
D6 dich chuyén thdng déng clia banh xe

Khoang cach thdng dirng gira vi tri tryc quay clia

bénh xe khi hé théng treo dugc kéo cang hoan
toan va khi hé thdng ndy duwgc nén hoan toan
theo chi ddn clia nha sdn xuét,

4.1.10
Hanh trinh cta 1 xo va/hodc gldm chén

Do dich chuyén gitra céc vi tri clia 16 xo va/ho3c

gidm chén khi dwgc kéo ciing hoan toan va khi
dwoc nén hoan toan theo chi din cla nha san
xuét,

4.2 Ha sb adng hoc clia hg théng treo-

4.21

Hé sé cua h@ théng treo

* D6 ting clia tai tiép dAt cAn thiét clia khéi legng
duoc treo theo phuong théng dimng-trong (ng
véi tryc banh xe trén mét don v| quang dudng
trong didu kién chiu tai quy dinh.

4.2.2

Hé sé lai

PO tang clia tai trong tiép dét cin thiét clia khél
lwgng dwoc treo theo phwong thang dirng twong
(rng véi mit dwdng qua tdm cla banh xe trén
mét don vi quéng dwéng trong diu kign chiu tai
quy dinh.

423

Ty 56 lién két cdia 16 xo valhogc gldm chén

Ty sé gitra 4 dich chuyén thdng dirng cla bénh

xe (4.1.9) va hanh trinh cla 16 xo va/hodc gldm
chan (4.1.10). P :
CHU THICH 1 - Ty s6 lién két c6 thd [&n hon h_9éc nhd

hon 1 tay thudc vao vj trl va phuong phép lién két 1d
xo va/hozic gidm chan so v&i vi trl cla trye banh'xe,
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4.1.9

Vertical wheel travel

Vertical distance between the wheel spin axis
position when the suspension is fully stretched
and when it is fully compressed according to
the manufacturer’s indication.

4.1.10

Spring and/or damper stroke

Displacement between the spring and/or
damper unit positions when fulhly stretched and

. when fully compressed according to the

manufacturer’s Indication.
4,2 . Suspension dynamic-rates

4.21

Suspension rate

Increase of ground contacting load necessary
to approximate the wheel spin axis and the
sprung mass projected on the vertical line

. passing through the wheel centre by the unit

distance under the designated load.

422

Ride rate _

Increase of ground contacting load necessary
to approximate the road plane and the sprung
mass projected on'the vertical line passing
through the wheel centre by the unit distance
under the designated load.

4.2.3
Link ratio of spring and/or damper

Ratio of the vertical wheel travel (4.1.9) and
the spring and/or damper stroke (4.1.10)

NOTE 1 - The link ratio can be more or less than 1,
depending on the location and the way of

- geometrical linking of the spring and/or damper in

relation to the position of the wheel axis.

13
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CHU THICH 2 - Ty sb lian két c6 thd 12 mot ham sb
clia o dich chuydn clia banh xe.

4.2.4
Dic tinh gidam chén

M&i quan hé gitra lve gidm chén xuét hién & bd
gidm xéc va van téc pit tdng clia gidm chén.

CHU THICH.- DAu 1a dwong khi gidm chén dwec nén
va |2 &m khi gldm ch&n dugc kéo cang.

5 L&p va banh xe

51 Ha tryc cla 18p va cac bién sé
511

Tam tiép xtic quy wéc cuia 16p

Glao diém gitra mat phdng clia banh xe va hinh
chiéu thdng dirng cla truc quay clia banh xe trén
mét phéng clia duwong.

51.2
Tam tiép xtc hinh hoc ctia I6p

Tam hinh hgc clia vung tiép xtc gitra 16p va mat
phing clia dudng.

51.3

Tam tiép xdc hiéu dyng ctia 16p

Tam chiju tac dung clia cac 4p lyc & viing tiép
xuc clia 1&p va mét phang cla dudng.

CHL’J THICH 1 - Khi banh xe c6 G nghiéng ngoai, tam

tiép xGc higu dung cla 18p ¢6 thd dich chuyédn theo
' hwéng nghiéng ngoai cla banh xe.

CHU THICH 2 - Tam tiép xtc hidu dyng clia I6p khdng
thé 14 tam tiép xGc hinh hoc clia 18p (5.1.2) do sif bién
dang clia 16p dworc tao ra bdi cac e tac dung.

14

NOTE 2 - The link ratio can be a function of the
wheel travel.

4.2.4
Damping characteristics

Relation between the damping force occurring
at the damper unit and the damper piston
spéed.

NOTE - The sign is position when the damper is

compressed, it Is negative when the damper is
stretched.

5 Tyres and wheels

5.1 Tyre axis system and variables
511

Conventlonal centre of tyre contact

Intersectional of the wheel plane &nd the
vertical projection of the spin axis of the whell
on to the road plane.

5.1.2
Geometrical centre of tyre contact

Geometrical centre of the contact area
between the tyre and the road plane.

§.1.3
Effective centre of tyre contact

Centre of pressures in the contact area of the
tyre and the road plane.

NOTE 1 - When the wheel is cambered, the
effective centre of tyre contact can be displaced In
the direction of the camber.

NOTE 2 - The effective centre of tyre contact may
not be the geoméulcal centre of tyre contact
(5.1.2) area due to distortion of the tyre produced
by applied forces. '



5.1.4

Géc nghiéng ngoai ctia bénh xe, ¢

Géc gitra mét phdng théng dlrng va mit phing
banh xe.

5.1.5

Géc trwot ciia 16p, a

Gdc gira tryc x, va huéng di chuyén clia banh xe
& tam tiép xuc quy wéc cla I6p (5.1.1).

Xem Hinh 2.
5.1.6
Hé sé trwot, S
(Khi I3i xe)
g Vi COSOL=V,
v!o
5.47- .
Hé sé trwot, S
(Khi ham phanh)
P Lo
v, cosa

Trong d6:

Vi 12 van téc tién-vé -phia trwéc clia tam quy woc
cla banh xe,

Ve 12 v@n téc vong (theo chu vi) cla tam tiép xdc
quy wéc cda 1ép (5.1.1) co lién quan tél tam clia
banh xe;

o 1a gée trugt cha 16p (5.1.5).

5.2 Lyc tic dyng vio I16p va céc hé sb cla
16p

5.21

Lic thing dirng cua I6p

Thanh phan z, cla lyc tir mét phdng cla dud'ﬁg
tac dung vao 1ép.

TCVN 11505:2016

5.1.4
Camber angle, €

Angle between the vertical and the whee!
plane,

5.1.5
Tyre slip angle, o

Angle between the x;-axis and the direction of
wheel travel in the conventional centre of tyre
contact (5.1.1).

See Figure 2.
5.1.6
Slip ratio, S
(driving)
- V, COSQL =V,
vtﬂ
51.7
Slip ratlo, S
(braking)
g Vy COSOL =V,
Vv, COSCL
Where

Vi IS thé forward ‘velocity of-the conventional
centre of the wheel;

v Is the peripheral velocity of the conventional
centre of tyre contact (5.1.1) in reference to the
centre of the wheel;

o Is the tyre slip angle (5.1.5)..

5.2 Forces applied totyres and their
coefficlents

5.2.1
Tyre vertical load
zréomponenf of the force applied from the

road plane to the tyre

156
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5.2.2

Lwe ngang ciia 16p

Thanh phan y, ctia lye tr mét phdng clia dwdng
tac dung vao 1ép.

5.2.3

Lyc doc cua 1é6p

Thanh phin x, ctia lyc tir mét phdng cla dwong
tac dung vao 1ép.

5.2.4

Pé cieng virng thdng dirng ciia 1ép

Ty 1& cla luc thing ding Guoc yéu clu va
khoang dich chuyén gitra tam tiép xGc quy wéc
cta 16p (5.1.1) va tdm banh xe (4.1.2) theo

phuwong thdng dlrng doc theo chidu dai, véi géc
nghiéng ngoai (5.1.4) bang "khéng".

5.2.6

Pé cing virng ngang ctia 1&p
Ty Ié clia lyc ngang clia 16p (5.2.2) duere yéu cAu

va khodng thay @di tdm béanh xe (4.1.2) theo

chiéu y, doc theo chidu dai twong (ng vé&i b mat
dé, véi gbe nghiéng ngoai clia banh xe (5.1.4)
bing khéng va chju tac dung mét lyc thing dimg
ctia 16p (5.2.1) quy dinh.

5.2.6

Lwc dan ddng

Lyc doc cla 1ép (5.2.3) duong do tac dyng cla
mdmen dn ddng theo chidu x, gay ra.

5.2.7

Lwc ham

Lwc doc cla 1ép (5.2.3) 4m do tac dyung cla
mémen ham theo chidu x,gay ra.
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5.2.2
Tyré lateral force

yrcomponent of the force applied from the
road plane to the tyre

5.2.3

Tyre Jongitudinal force

x-component of the force applied from the
road plane to the tyre

5.2.4
Tyre vertical stiffness

Variation in the vertical load required to shift
the distance between the conventional centre
of tyre contact (5.1.1) and the wheel centre
(4.1.2) in the-ve&i&él'direction by the length,
with the camber éngle (5.1.4) being zero..

5.2.5

Tyre lateral stiffness

Variation in the tyre lateral force (5.2.2)
required to vary the wheel centre (4.1.2) in the
yrderection by the length relative to the
supporting surface, with the camber angle
(5.1.4) being zero and a specified tyre vertical
load (5.2.1) being applied.

'5.2.6

Driving force

Positive tyre longitudinal force (5.2.3) caused
by application of driving torque in the X
direction.

5.2,7

Braking force

Négative tyre longitudinal force (5.2.3) caused
by the application of braking torque in the X
direction.



5.2.8

Lye conic

Lwc ngang ciia 16p (5.2.2) khong thay ddi dau
[d(‘)'i vé&i hé truc ndm ngang clia I6p (6.2.2)] va dbi
chidu quay khi géc trwot clia 16p (5.1.5) va géc
nghiéng ngoai clia banh xe (5.1.4) bing “khéng".

5.2.9
L plysteer

Lwc ngang cla 18p (5.2.2) thay ddi ddu [déi vél
hé tryc ném ngang cla I6p (6.2.2)] va ddi chidu
quay khi géc trwot cla I6p (5.1.5) va gée nghiéng
ngoai clia b&nh xe (5.1.4) bing “khdng".

5.2.10

Lwc nghiéng ngoai clia banh xe

Lwc ngang clia 1ép (5.2.2) tac dung .vao 16p cé
géc nghiéng ngdél cla banh xe (5.1.4) nao d6 khi
géc trwot clia 18p (5.1.5) béng khéng va da triy di
Iyc plysteer (5.2.9) va lyc conic (5.2.8).

5.2.11
Lwc ré
Thanh phan ndm ngang theo chidu vudng géc véi

hwéng di chuydn clia banh xe, cla Iy tac dung

tlr mat phdng clia dwdng vao banh xe cb géc
tregt cla 16p (5.1.5) nao d6 khi géc nghiéng
ngoai clia banh xe (5.1.4) bang khéng.

Xem Hinh 2.

5.2.12

Lwc bén ctia 1ép

Lic ngang cua 1ép (5.2.2) khi géc nghiéng ngoai

cla banh xe (5.1.4) bdng khéng va da trlr di lyc
plysteer (5.2.9) va lyrc conic (5.2.8).

Xem Hinh 2.

TCVN 11505:2016

5.2.8

Conicity force

Tyre lateral force (5.2.2) which does not
change sign [with respect to the horizontal tyre
axis system (6.2.2)] with a change in direction
of rotation when the tyre slip angle (5.1 .5)vér':.d
the camber angle (5.1.4) are zero.

5.2.9

Plysteer force
Tyre lateral force (5.2.2) which changes sign

‘[with respect the horizontal tyre axis system

(6.2.2)] with a change in direction of rotation
when the tyre slip angle (5.1.5) -and the
camber angle (5.1.4) are zero.’

5.2.10

Camber force / Camber thrust

Tyre lateral force (5.2.2) applied to the tyre
having some camber angle (5.1.4) when the
tyre slip angle (5.1.5) is zero and the plysteer
force (5.2.9) and conicity force (5.2.8) have

been subtracted.

5211

Cornering force

the direction

Horizontal component, in

‘perpandicular to the direction of wheel travel,

of the force a_ppliad from the road plane to the
wheel having some tyre slip angle (5.1.5)
when the camber angle (5.1.4) is zero.

See Figure 2,
5212

Tyre side force,

Tyre lateral force (5.2.2) when the camber angle
(5.1.4) is zero and the plysteer force (5.2.9) and
conicity force (5.2.8) have been subtracted.

See Figure 2.
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5.2.13

Luwc kéo

Thanh phin vecto lyc clia Iép theo chidu di
chuyén clia banh xe c6 tam tiép xtic higu dung
cda Iép (5.1.3) blng Iwc ngang clia 16p (5.2.2)
nhan véi sin gbe trwot clia 16p (5.1.5) cong voi
lyc doc cia I16p (5.2.3) nhan véi cosin géc trrot
ctia 16p (5.1.5). '
5.2.14

Lwe can

Lyc kéo (5.2.13) &m.

Xem Hinh 2.

5.2.15

Lwc can lan

Luc ngwoc chidu véi chidu. chuydn dong clia
banh xe chii yéu do bién dang ctia 1p xe dang
lan gay ra.

5.2.16

Hé s6 lwe can lan

Ty s6 gitra Iyc can Ian va lyc thdng dlng cla 16p
(5.2.1).

5.217

Do cing virvng cia dd nghléng ngoal_cla.

banh xe )
Téc @b thay a8i clia Iy ngang clia 16p (5.2.2) dbi

véi thay ddi géc nghiéng ngoal clia banh xe .

(5.1.4) thwéng duwgc danh gia tai géc nghiéng
ngoai clia banh xe bing khdng va géc truot cla
1ép (5.1.5) béng khdng.

5.2.18

Hé sé 48 ctrng virng ctia dd nghiéng ngoal
cua banh xe

Ty sb gitra @6 clng ving ctia dd nghidng ngoal

clia banh xe (5.2.17) ctia mét 18p xe dang 1an ty

do theo dwéng thang va Iyrc thdng dng clia Iép
(5.2.1).
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6.2.13

Tractive force

Component of the tyre force vector in the
direction of wheel travel of the effective centre of
tyre contact (5.1.3), Is equal to the tyre lateral
force (5.2.2) times the sine of thé tyre slip angle
(5.1.8) plus the tyre longitudinal force (5.2.3)
times the cosine of the tyre slip angle (5.1.5).

. b6.214

Drag force

Negative tractive force (5.2.13)
See Figure 2.

5.2.15

‘ Rolling resistance

Force opposite to the direction of wheel heading
malnly resulting from deformation of a rolling
tyre.

5.2.16

Rolling resistance coefficient -

Ratio between the rolling resistance and the tyre
vertical load (5.2.1).

5.2.17
Camber stiffness

Rate of change of tyre lateral force (5.2.2) with
respect to the change in camber angle (5.1.4),
us{:ally evaluated at zero camber angle and at
zero tyre slip angle (5.1.5).

5.2.18

_Camber stiffness coefficlent

Ratio of camber stiffness (5.2.17) of a free
straight-rolling tyre to the tyre vertical load
(5.2.1).



5.2.19

Do cleng vivng clia ré

Téc a4 thay ddi e ngang clia I6p (5.2.2) @éi véi
thay @bl géc trwot cla 16p (5.1.5), thwdng dugc
danh gié tal géc trugrt clia 16p bang kh'6ng va gée
a9 nghiéng ngoai cla banh xe (5.1.4) bing
“khéng".

5.2,20

Hé sé df cirng virng clia ré

Ty s gitra d6 cleng virng clia rd (5.2.19) cla-mot
banh xe dang l&n ty do theo dudng thdng va lyc
thng dirng clia I6p (5.2.1).

5.2.21

vét banh hol

Khodng cach ndm ngang gila diém téc dung clia
lwc bén clia 1ép (5.2.12) va tam tiép xdc quy wéc
clia-ép (5.1.1).

CHU THICH - Pay 1a cach x4c dinh mémen chinh
hudng so véi lye bén cla iép (5.2.1).

5.2.22

Su tré clia 16p

Sy tré xay ra trong thay ddi lyc ngang clia I6p
(5.2.2) do thay déi géc trwet clia 16p (5.1.5) hodic
gbc nghiéng ngoai cla béanh xe (5.1.4).

5.2.23

Do dai trd ctia 1ép

Khoang céch (quang dwdng) dwge bao ham
trong qua trinh tr& cla 16p (5.2.22).

CHU THICH - Thong thudng, a6 dai tré cla I6p dugc
xac dinh 12 quang dudng ma I8p xe A2 In qua té1 khi
dat dwgc gié tri 63,2 % cda lyc ngang cla 1ép (5.2.2)
khi goc trurgt clia 16p (5.1.5) va/hoc géc nghiéng ngoai
clia banh xe (5.1.4) thay ddi tirng bude tir *khéng".

5.3 Momen tac dyung vao I8p xe
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© 5.2.19

Cornering stiffness

Rate of change of tyre lateral force (5.2.2) with
respect tb the change In tyre slip angle (5.1.5),
L_lsually evaluated at zero tyre slip angle and at
zero camber angle (5.1.4).

5.2.20
Cornering stiffness coefficient

Ratio “of cornering stiffness (5.2.19) of a free

-straight-rolling tyre to the tyre vertical load

(5.2.1).
5.2.21

Pneumatic trail

Horizontal distance between the point of action
of the tyre side force (5.2.12) and the
conventational centre of tyre contact (5.1.1).

NOTE - This is a way of defining the aligning torque
relative to the tyre side force (5.2.12).

5,2.22
Tyre lag

Delay that occurs In the change of the tyre
lateral force (5.2.2) serulting from a change in
tyre slip angle (5.1.5) or camber angle (5.1.4).

5.2.23
Relaxation length

Distance covered during the tyre lag (5.2.22)

NOTE - Normally, the relaxation length is defined as
the distance rolled by the tyre until a value of 63,2 %
of the normal value of tyre lateral force (5.2.2) is
obtained when the tyre slip angle (5.1.5) and/or the
camber angle (5.1.4) change (s) in steps from zero.

5.3 Moments applied to tyres
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5.3.1

Mémen lat

Thanh phan xung quanh tryc X clia cac mémen
tac dung tir mat phdng clia dwdng vao céc 16p
Xe.

5.3.2

Momen lwe ¢an [3n

Thanh phin vecto mémen clia [ép xung quanh
truc y, do lwe can lan (5.2.15) gay ra.

5.3.3

Mémen d§ nghiéng ngoal ciia banh xe

Thanh phan xung quanh tryc z; clia cdc mdémen
tac dung tlr mat phéng clia dwdng vao banh xe
cb gbe nghiéng ngoal clia banh xe (5.1.4) nao dd
khi géc trwot clia 18p (5.1.5) bing khéng.

5.3.4

Moémen chinh hwéng

Thanh phan clia vecto mdmen cla 1ép c¢b xu
hudéng 1am cho 18p quay xung quanh tryc z,

5.4 Hién twong c6 lién quan @én 16p
5.4.1

Séng dirng

Hién twong xay ra khi van téc vong cla 16p vurot
quéa mdt van téc véng Ga cho trong khi 1ép dang
quay & mét van téc cao. )
CHU THICH: Céac bién dang do sy tiép xic clia 1ép
gay ra cb xu hwéng duy trl ma khdng cb sy phyc hdl
ngay ca sau khi cé phan bj bién dang clia Iép 44 r&i

khdi bd mat dudng din dén cac séng dirng &n dinh
trén bé mat cia I6p.

6 Nguyén tic co bin ctia cac hé tryc va
dong hoc
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5.3.1
Overturning moment

Component about x-axis of moments applied
from the road plane to the tyres.

53.2

'
Rolling resistance moment

Component of the tyre moment vector about the
y-axis resulting from the rolling resistance
(5.2.15).

53.3

‘Camber torque

Component about the z-axis of moments
applied from the road plane to the wheel having
some camber angle (5.1.4) when the tyre slip
angle (5.1.5) Is zero.

534

Allgnl_ng torque

Component of the tyre moment vector tending to
rotate the tyre about the zi-axis.

54 Phenome'na related with tyres

5.4.1

Standing wave

Phenomenon that occurs when the tyre
peripheral speed exceeds a given peripheral
velocity while it is rotating at a high speed.

NOTE - Deformations caused .by the tyre contact
tend to remain without réoovery- even after the
deformed portions of the tyre have left the road
surface, which results in steady standing waves on
the tyre surface.

6 Basic principles of axis systems and
kinematics



6.1 Hétryc

Xem Hinh 3.

6.1.1

Hé tryc cb dinh cia tral dét (X, Y, 2)

Heé tryc vuéng géc phal ¢b d]nhhtrén trai dAt, trong
d6 tryc X va trye Y & trén mot mait phdng ndm
ngang va tryc Z huedng lén trén.

CHU THICH: Quy dao clia mo td dugc md ta abi voi
hé tryc cé dinh cla tral G4t nay.

6.1.2

Hé tryc ciamd to (X', ¥', Z')
Hé.tryc.vudng-géc-phadi-céd géc. & trong tamclia
mo to sao cho khi mé t6 di chuyén theo mét
dwdng thing trén dudmg bang phing tryc X' 1a
tryc ndm ngang, hwéng vé& phia trwéc va song
song v&i mét phdng doc clia md 19, tryc y' huéng
sang phia bén trai clia ngudi 18] va tryc Z' hwéng
18n trén.

CHU THICH - St dyng hé tryc cda td hop mo to-
ngudi lai (x'm,i/'m,zl‘-' ) thag_ cho hé tryc clia mo té

trofg mdi dinh ngha twong ng Khi xem 18 hgp Mo -
ngudi 141 thay vi chi 1a mo to.

6.2 "Hé tryc ndm'ngang

6.2.1

Hé tryc ndm ngang clia md td (X, ¥, 2)

Hé tryc vudng géc phai cé gbc & trong tam cla
md 18 va di chuyén cing véi than md té sao cho
mét phing x-y ludn song song v&i mit phdng X-Y
clia hé tryc cb djnh cla trai a4t (6.1.1); tryc x 14
hinh chiéu cla tryc X' clia hé tryc clia md t&

(6.1.2) trén m3t phing x-y v huéng v& phia

trudc, cdn tryc z song song voi tryc Z clia hé
tryc clia trdi g4t va huédng 1én trén.
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6.1 Axis systems

See Figure 3.

6.1.1

Earth-fixed axis system (X, Y, Z)

Right-hand orthogonal axis system fixed on the
earth, in which the X- and Y-axis are in a_
horizontal plane and the Z-axis is directed -
upwards.

NOTE - The trajectory of the motorcycles is
described with respect to this earth fixed axis system.

6.1.2

"Motorcycle axis system (X, ', Z')

Right-hand.orthogonal.axis.system which has its
origin at the centre ‘of gravity of the motorcycle
such that, when the motorcycle is moving in a
gtraight line on a level road, the x'-axis Is
substantially horizontal, ‘points forwards and is
parallel to the inotorcycle longitudinal plane, the
y’-akls points to the rider's left and the z'-axis
points upwards. ‘

NOTE - Use the motorcycle-rider combination axis
system (X'ms, Yrs Z'es) Which substitutes the
motorcycle -axis system In every corresponding
definition when considering the motorcycle-rider
combination instead of the motorcycle only.

-6:2 -Horizontal-axis system

6.2.1

Horizontal motorcycle axis system (x, y, 2)
Right-hand orthogonal axis system which has its
origin at the centre of gravity of the motorcycle
and moves together with the motorcycle body
such that the x-y plane is always parallel to the
X-Y plane of the earth-fixed axis system (6.1.1);
the x-axis Is the projection of the x'-axis of the _

" motorcycle axis system (6.1.2) on the x-y p[an'e

and points forwards and the z-axis is parallel to
the Z-axis of the earth-fixed axis system and
points upwards.
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6.2.2

Hé truc ndm ngang ctia 16p (x, yi, z)

Hé truc vudng géc phai cé géc tai tam tiép xic
quy wée clia 16p (5.1.1); tryc x, 14 giao tuyén gi&a
méat phdng banh xe (4.1.1) va mit phdng cla
duwéng cé chidu dwong hweéng vé phia truwde, truc

-zy-vudng géc véi mét phdng cla duwrdmng cb chidu

dwong hwéng 18n trén va tryc v, & trén mét phing
clia dudng.

CHU THICH - D& phéan biét gika cac hé truc ndm
ngang triéc va sau cla I8p, sz dung cac chi sb "f" va

| i

6.3 Hé tryc ctia bd phén

Hé truc clia chi tiét va bd phan sau 1a céc hé truc
vudng gbc phai c6 gbc & trong tdm cla chi tiét
hogc b phan.

6.3.1

Ha tryc clia cum co chu 181 (X, Y2y, )

Hé tryc clia cum co cAu I4i trong d6 tryc 'y, song
song véi tryc éng dAu 14i va hudng I&n trén con
truc X,, hwéng vé phia truéc va song song vél
mét phéng banh xe (4.1.1).

6.3.2

Hé truc ¢b djnh ctia khung xe (Xu, Yru, Zn)

Hé tryc ndm ngang clia khung xe khéng ¢6 cum
co cAu .

6.3.3

Hé truc ¢é djnh cla bd phén dwoc treo ct'm'

cum co cu 1l (X,,Y,,Z,) .

_ Hé truc cla b phén &p dung cho b$ phan dugc
treo clia cum co cAu l4l va song song véi hé truc
clia cum co clu l4i (6.3.1) va ¢b cac truc hudng
theo cling mét chidu.
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6.2.2

Horizontal tyre axis system (X, yi, )
Right-hand orthogonal axis system which has its
origin at the oonventlonal centre of tyre contact
(5.1.1); the xc-axis-is the intersection of the

wheel plane(4.1.1) and the road plane with a

positive - direction forward, the .z-axis s
perpendicular to the road plane with a positive

- direction upward and the yraxis Is in the road

plane.
NOTE - In order to differentiate between front and
rear horizontal tyre axis systems, Indices *f* and *r"

. are used.

6.3 Component and assembly axis systems

The .following component and assembly axis
systems-are r!ght—hand orthogonal axis systems
which have an odgin at.the centre of gravity of

‘the component of the assembly.

6.3.1

Steering assembly axis system (x; ' YasZa)
Axis system of the steering assembly in which
the z'y~axis is parallel to the steering head pipe
axis and points upwards and the X'n~axis points
forwards and is parallel to the wheel plane
(4.1.1).

6.3.2

Frame fixed axis system (X, Yn, Zu)
Horizontal axis system of the frame without the
steering assembly.

6.3.3
Steering aaumbly sprung part fixed axis

SYStem(xf’szf)
Assembly - axis system which app!les to the

sprung part of the steering assembly and is
parallel .to the sleeﬁng assembly axis system
(6.3.1) and has axes pointing in the same
directions.



6.3.4

Hé tryc cb dinh clia b phin dwge treo clia
khung xe (X, ¥r )

H& tryc ndm ngang 4p dyng cho bd phan dugc
treo clia khung xe khong ¢6 cum co cAu l4i.

6.3.5 -

M3t phing doc clia mé td

Mt phing di qua dwéng tam tryc dAu I4i va song
song v&i mét phang cia banh xe sau.

6.4 Dwong tam tryc tiép xdc dat
6.4.1 |
Puwing tam tryc tiép xtc dét quy wée (xg)

Pudng tam tryc di qua ca hai tam tiép xtc quy
wéc cla 1ép (5.1.1) cta ép trede va 1bp sau;
chidy éla tryc nay 1 dwong theo chidu tién vé
phia treeéc clia md to.

6.4.2
Duwéng tam tryc tiép xtc a4t hinh hoc (xg)

Pudng tam tryc di qua cd hal tam tiép xdc hinh
hoc cla Iép (5.1.2) clia‘ I8p trwée va I6p sau;
chidu cla céc tryc Ja duong theo chidu tién va
phia trwéc cliia mo to.

6.4.3
Pwng tam tryc tidp xdc a4t hidu dyung (Xge)

Pudng tam tryc di qua ca hai tam tiép xuc hiéu
dyng cla Iép (5.1.3) clia 18p trwdc va I8p sau;
chiéu clia tryc 12 dwong theo chidu tién vé& phia
trwde clia mé td.

6.4.4
Djnh hwéng theo géc clia mb té
Pinh huéng hé théng truc clia md to (6.1.2) ddi
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6.3.4

Frame sprung part fixed axis system (x, V.
z)

Horizontal assembly axis system which applies
to the sprung part of the frame without the
steering assembly.

6.3.5

Motorcycie longitudinal plane

Plane that passes through the steering head
pipe axis and that is parallel to the rear wheel
plane.

6.4 Ground contact axes
6.4.1
Conventional'ground contact axis (x',‘,)

Axis through both conventional centres of tyre
contact (5.1.1) of the front and rear tyres; the
direction of this axis is positive in the forward
direction of the motorcyclé.

6.4.2

Geometrical ground contact axis (xg)

Axis through both geometrical centres of tyre
contact (5.1.2) of the front and rear tyres; the
direction of this axis is positive in the forward
direction of the motorcycle.

6.4.3
Effective ground contact axis (Xge)

Axis through both effective centres of tyre
contact (5.1.3) of the front and rear tyres; the
direction of this axis is positive in the forward
direction of the motorcycle.

6.4.4
Angular orientation of the motorcycle

Orientation of the motorcycle axis system (6.1.2)
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véi hé théng truc cb dinh clia tral @4t (6.1.1) duoc
cho theo trinh ty sau ciia ba chuyn @dng quay
theo gbc bét GAu tlr mét trang thai trong @6 hal
cum céc tryc 14 thdng hang lic ban diu:

- Chuy&n d6ng quay ddo l4i, p déi vé&itruc ' vaz
thdng hang;

- Chuyén ddng quay lc doc, 8 ddi véi truc y' clia
ma to;
- Chuyén déng quay l&c ngang ¢ déi véi tryc X'

cia mb to.

CHU THICH 1 - Céac chuyén ddng l4c ngang clng cb
thé duoc xem xét quanh cac duedng tAm truc Xy, Xgg
VA Xge. CAC g6 trong (g S8 13 dgo, bog VA de.

CHU THICH 2 - Céc chuydn ddng xoay theo géc 12
dwong néu theo chidu kim ddng hd khi nhin theo chidu
dwong clia tryc quanh dé xay ra chuyén ddng quay.

6.4.5

Sw lac ngang

Chuyén ddng xoay theo géc ctia mé t6 hosc té hop
mé t8-ngudi I4i quanh tryc X' hodc truc X, twong
trng

CHU THICH - Cang c6 thé xem sy |&c ngang quanh

CAC trUC Xgo, Xgg VA Xge NhLz d& dinh nghfa trong 6.4.5.1,
645246453 '

6.4.5.1

Sy lic ngang quy wéc

Sy lic ngang (6.4.5) quanh duwdng tAm truc Xg.
6.4.5.2 |

Sv lic ngang hinh hoe
Su l&c ngang (6.4.5) quanh duéng tam tryc Xg.

6.4.5.3
Sw l4c ngang hiéu dung
Sy t&c ngang (6.4.5) quanh Guéng tm truc Xge.
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with respect to the earth-fixed axis system
(6.1.1) which Is g'rvén by the following sequence
of three angular rotations starting from a
condition ‘in which the two sets of axes are
initially aligned:

- yaw rotation, lP,.about-the aligned z'-and Z-
axis, .

- pitch rotation; 6, about the motorcycle y'-axis.

- roll rotation, ®, about the motorcycle x'-axis. ‘

NOTE 1 - Roll rotations can also bo considered about
8XE8 Xgo, Xaq BN Xge. The respective angles will then
be ®ge, Pggand Pge.

NOTE 2 - Angular rotations are positive if clockwise
when looking in the positive direction of the axis
about which the rotation occurs.

6.4.5
Rolling/Baking

Angular rotation of the motorcycle or of the
motorcycle-rider combination about the x'-axis or
X'res-XIS respectively.

NOTE - Rolling can also bo considered about the
aXes Xy, Xgg-and Xgo, 8s defined 6.4.5.1, 6.4.5.2 and
6:4.5.3.

6.4.51

cdhventatlonal rolling

Rolling (6.4.5) about the xg.-axis.

6.4.5.2
Geometrical rolling
Rolling (6.4.5) about the xgg-axis.

. 6.4.6.3

Effective rolling
Rolling (6.4.5) about the xge-axis.



6.4.6

Sy ldc doc

Chuy8n ddng quay theo géc clia md t& hoic &
hop md té-ngudi & quanh tryc y' hodc ¥,
twong (ng.

6.4.7

Sy dao lal

Chuyén ddng quay theo géc clia md td hodc td
hop md td-ngudi 13i quanh tryc z' hodc Z,
twong trng

6.5 S phan bé khéi Iwgng va tal trong cla
mo to

6.5.1

Khéi lwgng ciia md té

Khéi.lwgng clia md to trong didu kién chét tai aa

cho.

CHU THICH - Mot s cac didu kién riéng bigt cla khéi
ivgng md t6 dwoc dginh nghla trong TCVN 7362:2003
(1SO 6728).

6.5.2
Khéi lwong dwoc treo

Khéi lwgng twong dwong Véi tai trong dugc a8
bdi hé théng treo.

CHU THICH - Trong c4c trung hop khi mot s8 khdi
lvong cla tryc ddng co, xich l&n, hé théng treo, hé
théng 14i, hg théng ham v.v... chu thanh khél luong
treo, thl cac khéi lwgng nay nén dugc thénr vao céc
khéi lrgng trong ng theo két cdu cla mo to.

6.5.3

Khéi lwgng khéng dwec treo

Khéi luvgng twong duong véi higu sé gitra khdi
lwgng clia md té va khéi lvong dugc treo.
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6.4.6
Pitching

Angular rotation of the motorcycle or of the
motorcycle-rider combination about the y'-axis or
Y'res-axis respectively.

6.4.7
Yawing
Angular rotation of the motorcycle or of the

motorcycle-rider combination about the z'-axis or
Z'res-axis respectively.

6.5 ~ Motorcycle ‘masses and weight

distribution

6.5.1

" Motorcycle mass

Mass of the motorcycle under a given loading
condition.

NOTE - Scme parttculér conditions of motorcycle
mass are defined In ISO 6726.

6.5.2
Sprung mass

Mass corresponding to-the.load supported by
the suspension.

NOTE - In cases where some of the masses of the
propeller shaft, roller chain, suspension system,
steering system, braking system, etc,... conslitute the
sprung mass should be added to the corresponding
masses according to the structure of the motorcycle.

6.5.3

Unsprung mass

Mass with corresponds to the diference between
motorcycle mass and sprung mass.
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6.5.4

Hé sé phén bé tai trong

Ty 186 phan trdm clia tai trong phan bé cho mbi
tryc trong didu kién chét tai & duoc xac dinh.

6.6 Momen guan tinh

6.6.1

Moémen quéan tinh, |

Téng céc tich s& clia cac thanh phan c6 khéi
lwong va cac binh phwong clia cac khoang cach
clia chiing @é&n mét tryc.

CHU THICH - Tryc nay 6 thd 14 tryc @i qua trong tam
ctia mo 16, bd phan hoic chi tiét.

Vi DY - Cac mémen quén tinh quanh céc tryc clia hé.

théng tryc clia mé to (6.1.2) dugc chl thj béng lee, lyy
ho#c Iy,

6.6.2

Tich sé quan tinh

Téng céc tich sb clia cac thanh phdn‘cé khéi
lwong va cac khodng céch clia ching dén hal
truc.

CHU THICH - Hat truc phéi dwgc quy dinh rd rang va
c4c chl sé duge st dung @& chl ih] c4c truc gén lién
(cé lién quan).

VI DY - Tich sé quén tinh quanh tryc x' va tryc z' duge
chi thj b1 .

6.7 Bién sé ciia chuyén déng

6.7.1

Géc lic doc

Goc duge tao thanh gilra truc x, va mét phéng X-
Y, Ia dwong khi tryc X, chuydn ddng theo chidu
kim @dng hd quanh tryc Y khi dwoe nhin theo
chidu dwong clia tryc Y.

6.7.2

Géc ddo lai, v )

Géc duec tao thanh gira hinh chiéu cla truc X
trén mat phang clia dudng va fruc X, 1a dwong
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6.54

Welght distribution ratio

Percenlage of weight distributed to each alex
under well-defined loading conditions.

6.6 'Moments of inertia

6.6.1

Momeht of inertia, |

Sum of the products of the elements of mass of
the squares of their distances from an axis.

NOTE - This axis may be the axis that passes
throught the centre of gravity of the motorcycle, the
assembly or the component.

EXAMPLE - Moments of inertia about the axes of the
motorcycle axis system (6.1.2) are indicated by Iy,
lyy OF lzz. .

6.6.2

Products of inertia

Sum of the products of the elements of-mass of
the distances from two axis.

NOTE - The two axes should be clearly stipulated
and indices used to indicate which axes are relevant

EXAMPLE - Product of inertia about x-axis and z'-
axis is indicated by lpe.

6.7 Motion variables

6.7.4

Pitch angle

Angle formed between the a-axis and the X-Y
plane, which is positive when the x-axis Is
moving clockwise about the Y-axis seen in the
positive sense of the Y-axis.

6.7.2

Yaw angle, y

Angle formed between the a-axis projection on
the roéd plane and the X-axis, which s positive



khi hinh chiéu clia tryc X, trén mét phing cla
dwdng chuyén ddng quanh tryc z khi dugc nhin
theo hwéng duong cla tryc z.

6.7.3

Go6c¢ hanh trinh, v

Goc giﬁ;a vén tdc ngang clia md té va tryc X, 1a
dwong khi van téc clia md t6 trén mét phdng cla
dwdng chuydn ddng theo chidu kim ddng hd
quanh tryc z khi dwgc nhin theo chidu dwong clia
truc Z.

6.7.4

Géc trwot bén cla.md td, B

Géc gitra véan tdc ngang clia mé to va tryc x cla
mé t8, twong dwong véi hidu sb gitra géc hanh
trinh va goc dao lai.

6.7:5. .

Géc ldc_ngang, ¢ ‘

Géc gira mt phang x'-z' va mét phdng x-z, 1&
dwong i khii quay phai (theo chidu kim ddng hd
khi ngudi 14 nhin). B

CHU THICH - Céc géc I&c ngang khéc co thé dugc
xem xét nhu cac géc duge tao thanh bdi mat phdng i
qua X h03C X ho3C truc Xge VA trong tdm cla mo to
va tryc z, cac tryc nay da duwgc dinh nghla trong
6.7.5.1,6.7.5.2va 6.7.56.3.

6.7.5.1

Géc ldc ngang quy wérc, dg

Géc gitra mit phdng di qua tryc Xg va trong tam
clia mb t3, 12 duong khi quay phai (theo chidu
kim @dng hé khi ngudi Iai nhin).

6.7.5.2
Géc Iic ngang hinh hoc, ¢g
Géc gitra mit phing di qua tryc xgg va trong tam
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.when the xy-axis projection on the road plane is

moving clockwise about the Z-axis seen in the

_ positive sense of the Z-axis.

6.7.3

Course angle, v

Angle between the horizontal motorcycle speed
and the X-axis which is positive when the
motorcycle velocity on the road plane is moving
clockwise about the Z-axis seen in the positive

'sense of the Z-axis.

- 6.7.4

Motorcycle sideslip angle, B

Angle between the horizontal motorcycle speed
and the motorcycle x-axis, which is equivalent to
the difference between the course angle-and the
yaw angle.

6.7.5 ;

Roll angle/Bank angle, ¢

Angle between the x'-z' plane and the x-z plane
which is positive for a right turn (clockwise as
seen by the rider).

NOTE - Other roll angles can be considered as the
angles formed by the plane through the xg or X or
x,.-aiis and the motorcycie centre of gravily and the
z-axis, these are defined in 6.7.5.1, 6.7.5.2 and
6.7.5.3.

6.7.6.1

Conventional roll angle, ¢

Angle between the plane through the xg.-axis
and the motorcycle centre of gravity, which is
positive for a right turn (clockwise as seen by the
rider). - ' :

6.7.5.2
Geometrical roll angle, ¢,

Angle between the plane through the xgg-axis
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clia mé 16, 1a dwong khi quay phai (theo chidu
kim ddng hd khi ngudi [4i nhin).

6.7.5.3

Géc lic ngang hiéu dung, ¢ge

Goc-duge tao thanh gitra mét phang di qua tryc
Xge VA-trong tdm clia mé t6, 1a dwong khi quay
phai (theo chidu kim ddng hd khi ngudi 14i nhin)

6.7.6

Géc lic ngang hep thanh

Géc duoc tao thanh bdi céc mat phdng di qua
truc Xgo ho#ic Xgg NOAC Xge VA trong tam clia td hop
mé to-ngudi 14 va tryc z; cac gbe ndy duge gol 14
géc lac ngang hop thanh quy EC (gores), g€ lc
ngang hop thanh hinh hoc (gres) VA gdc léc
ngang hep thanh higu dung (ége res)

6.7.7

Van téc cla trong tdm, v

Vecto van tée c6 gbc & trong tdm clia mét chi
tiét, mdt bd phan hodc md td.

6.7.8
Van téc ngang clia mé to, vy

Thanh phdn ngang ciia van téc trong tdm cla
khung mb té. ‘

6.7.9

Van téc ciamd t, v

Pai lvgng vecto bidu thj van tbe clia mot didm
trén md to so voi hd truc cb dinh clia tral @At
(6.1.1) ma c4c bién sb clia chuyén ddng theo sau
clia né I cac thanh phdn cla vecto ndy dugc
phan tich dbi véi hé truc clia md td (6.1.2) chuyén
ddng. - '
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and the motorcycle centre of gravity, which is
positjve for a right tumn (clockwise as seen by the
rider).

6.7.5.3
Effective roll angle, ¢ge
Angle between the plane through the Xg-axis

and the motorcycle centre of gravity, which is

positive for a right turn (clockwise as seen by the
rider).

6.7.6

Resultant roll angles
Angles formed by the planes through either the
Xgo OF Xgy OF Xge-axis and the motorcycle-rider
combination’s centre of gravity and the z-axis;
these are called respectively conventional
(Pgoies), geOmetrical - (Pgres) and effective
(Pgoses) resultant roll angle.

6.7.7

Speed of the centre of gravity, v

Velocity vector which has its origin at the centre
of gravity of a component, an assembly or a
motorcycle.

6.7.8
Horizontal motorcycle speed, vy,

Horizontal component of the speed of the centre
of gravity of motorcycle frame.

6.7.9

Motorcycle velocity, v

Vector quantity expressing the acceleration of a
point in the motorcycle relative to the earth-fixed
axis system (6.1.1) of which the following motion
véﬂables are components of this vector,
resolved with respect to the motorcycie axis
system (6.1.2).



6.7.9.1
Vin téc doc, vy

D9 16n cla thanh phén vecto vén téc cla mét

didm trén md td theo chidu X'

6.7.9.2

Van téc bén, vy

D6 16n clia thanh phin vecto van téc clia mot
didém trén md td theo chidu y'.

6.7.9.3

Vin tdc phép tuyén, v,

D3 16n cua thanh phan vecto_van.tdc_clia.mét
diém trén mo td theo chidu z',

6.7.9.4 -

Vin tdc vé phia trwée, vy

D§-1on cla thanh phan vecto van téc clia mét
didm trén md to6 vudng géc véi tryc y va song
song voi tryc x.

6.7.9.5

Van téc ngang, vy

D% 1&n clia thanh phin vecto véan téc clia mot
didm trén md td vudng géc véi tryc x va song
song véitrycy. -’ -
6.7.9.6

Vin téc thing déng, v,

Do 16n cla thanh phin vecto van téc cla mdt
didm trén md td song song véi tryc z.

6.7.9.7
Vin tdc ldc ngang, ¢
Van téc géc quanh tryc X'.

6.7.9.7.1 z
Vin téc Iic ngang quy wéc, dgo.
Vin tdc gée quanh tryuc Xge.
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6.7.9.1

Longitudinal velocity, vy

Magnitude of the component of the velocity
vector of a point in the motorcycle in the x-
direction.

6.7.9.2

Side velocity, vy

Magnitude of the component of the velocity
vector of a point in the motorcycle in the y'-
direction. -

6.7.9.3

Normal velocity, vz

Magnitude of the component of the velocity
vector of a point In the motorcycle in the z-
direction.

8.7.9.4

Forward velocity, vy

Magnitude of the component of the velocity
vector of a point in the motorcycle perpendicular

- to the y-axis and parallel to the x-axis.

6.7.9.5

Lateral velocity, v,

Magnitude of the component of the velocity
vector of a point In the motorcycle perpendicular
to-the x-axis and parallel to the y-axis. -

6.7.9.6

Vertical velocity, v,

Magnitude of the component of the velocity
vector of a point in the motorcycle p parallel to
the z-axis.

6.7.9.7

Roll velocity / Bank velocity, ¢

Aﬁguiar velocity about the x'-axis.

6.7.9.7.1
Conventional roll velocity, ¢4
Angular velocity about the xg-axis.
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6.7.9.7.2
Vin téc ldc ngang hinh hoc, g
Van téc géc quanh tryc Xg,

6.7.9.7.3
Vian téc ldc ngang hiéu dung, ge.
Van téc géc quanh tryc Xge,

6.7.9.8
Vin tée 14c doc, 8
Van téc géc quanh tryc y'.

6.7.9.9
Vin téc ddo lai, y
Van téc géc quanh tryc z.

6.7.10

Vecto gia téc ctia trong tam, a

Vecto gia tde c6 gbc & trong tAm clia mét chi tiét,
mét bd phan hodc mb té.

6.7.11
Gia téc clia md to, A

Pai lvgng vecto bidu thi gia tc clia mét a@idm
trén md 5 lién quan @én hé tryc cb dinh cla tréi
@4t (6.1.1) ma céc bién sb chuydn ddng sau cla
né 1a cac thanh phan clia vecto ndy dwgc phan

tich @bi v&i hé truc-ctia md t6 (6.1.2).

6.7.11.1
Gia téc doc, ay

D6 1én cla thanh phin vecto gia tde clia mét

diém trén md tb theo chidu x.

6.7.11.2
Gia téc bén, ay

D6 16n cla thanh phin vecto gia téc clia mét

diém trén mo t8 theo chidu y'.
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6.7.9.7.2
Geoinetrical roll velocity, ¢gq.
Angular velocity about the xgg-axis.

.6.7.9.7.3

Effective roll velocity, ¢ge.
Angular velocity about the xge-axis.

6.7.9.8
Pitch velocity, 0
Angular velocity about the y'-axis.

6.7.9.9
Yaw velocity, v
Angular velocity about the z-axis.

6.7.10

Acceleration vector of the centre of gravity,a

Acceleration vector with its origin at the centre of
gravity of a component, an assembly or a
motorcycle. '

6.7.11

Motorcycle acceleration, A

Vector quantity expressing the acceleration of a
point in the motorcycle relative to the earth-fixed
axis system (6.1.1) of which the following motion
variables are components of this vector,
resolved with respect to the motorcycle axis
system (6.1.2).

6.7.11.1

Longitudinal acceleration, ay

Magnitude of the component of .the acceleration
vector of a point in the motorcycle in the x-
direction.

6.7.11.2

Side acceleration, ay

Magnitude of the component of the acceleration
vector of a point in the motorcycle in the y'-

direction.



6.7.11.3

Gia téc phap tuyén, ay

D% 16n cla thanh phin vecto gia tdc clia mét
diém trén ma t6 theo chidu z.

6.7.11.4

Gia tdc chuyén ddng vé phia trwérc, a,

D6 1én cla thanh phan vecto gia téc cla mét
diém trén mo t8 vudng géc véi tryc y va song
song véi mat phang cla dwong.

6.7.11.5

-Gia téc ngang;a,

D) 16n clia thanh phan vecto gia téc clia mot
diém trén mo t6 vudbng géc véi tryc x va song
song v&i mét phdng clia dwéng.

6.7.11.6

Gia téc thing dirng, a,

D6 16n cha thanh phin vecto gia téc clia mot
diém trén md td song song véi tryc z.

6.7.11.7

Gia téc hwéng tim, a.

D6 16n cla thanh phAn vecto gia téc clia mot
diém trén mb t6 vudng goc véi tiép tuyén clia quy
dao chuyén ddng clia diém nay va song song voi
mat phdng cla dwdng.

6.8 Lyc

CHU THICH - Céc ngoai lyc tac dyng vao md to co

thé dugc tdng hop thanh mot vecty lye F,cd cac
thanh phan @4 dinh nghia trong 6.5.1, 6.5.2 v4 6.5.3.

6.8.1
Lc doc, Fy
Thanh phén clia vecto lyc theo chidu X',
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6.7.11.3
Normal acceleration, a,

Magnitude of the component of the acceleration
vector of a point in the motorcycle in the z'-
direction.

6.7.11.4

Forward acceleration, a,

Magnitude of the compenent of the acceleration
vector of a point in the motorcycle perpendicular
y-axis and paralle! to the road plane.

60701 105 =

- Lateral acceleration, a,

Magnitude of the component of the acceleration
vector of a point in the motorcycle perpendicular
x-axis and parallel to-the road plane.

6.7.11.6

Vertical acceleration, a,

Mégnitude of the component of the acceleration
vector of a point in the motorcycle parallel to the
z-axis.

6.7.11.7
Centripetal acceleration, a.
Magnitude of the component of the acceleration

-vector of a point in the motorcycle perpendicular

to the tangent to the path of that point and
parallel to the road plane.

6.8 Forces

NOTE - The external forces acting on the motercycle
can be summed into one force vector F having the
components defined in 6.5.1, 6.5.2 and 6.5.3.

6.8.1
Longitudinal force, Fy

Component of the force vector in the x'-direction.
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6.8.2

Lwe bén, Fy

Thanh phin clia vecto Iyc theo chidu y'.
6.8.3

Lwe phap tuyén, Fz

Thanh phan ctia vecto le theo chidu z',
6.9 Mémen

CHU THICH - C4c mdmen ngoal lyc tac dung vao mé
t6 co thé dwoe tinh tdng hop thanh mét vecto mémen
c6 cac thanh phan @2 dinh nghta trong 6.9.1, 6.9.2 va
6.8.3.

6.9.1
Mémen ldc doc, My

Thanh phan cla vecto mdmen ¢é xu huéng 1am
quay md td quanh tryc y', 1 dwong néu theo
chidu kim @dng hd khi nhin theo chidu dwong cla

trycy'.
6.9.2
Mémen dao lai, M,

Thanh phan cla vecto mdmen cé xu hudng lam
quay md t& quanh tryc 2, 1a dwong néu theo
chiu kim ddng hd.khi nhin theo chidu dwong.clia
truc Z'.

6.9.3

Mémen l&c ngang, My

Thanh phan clia vecto mdmen c6 xu hwéng lam
quay md 8 quanh tryc X, 1a dwong néu theo
chidu kim ddng hd khi nhin theo chidu dwong clia
true X'\,

CHU THICH - Cac mémen l&c ngang khac c6 thé
duge xem nhe cac thanh phan clia vecto mémen cé
Xu hudng lam quay mod td quanh tryc Xgo ho#c Xg

hodic xge, cdc mémen nay 44 dijnh nghla trong 6.9.3.1,
6.9.3.2va6.9.3.
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6.8.2

side force, Fy

Component of the force vector in the y'-direction.

6.8.3

Normal force, Fy

Component of the force vector in the z'-direction.
6.9 IMornents

NOTE - The external moments acting on the
motorcycle can be summed into one moment vector
M having the components defined in 6.9.1, 6.9.2 and
6.9.3.

6.9.1
Pitch moment, M,

Component of the moment vector tending to
rotate the motorcycle about the y'-axis, which is
positive If clockwise when lookKing in the positive
direction of the y'-axis. -

6.9.2
Yaw moment, Mz

Component of the moment vector tending to
rotate the motarcycle about the z'-axis, which is
poéitive if clockwise when looking in the positive
direction of the z'-axis. ' '

6.9.3

Roll monientlBank moment, M,

Component of the moment vector tending to
rotate the motorcycle about the x'-axis, which Is
positive If clockwise when looking in the positive
direction of the x™-axis.

' NOTE - Other roll moments can be considered as the

components of the moment vector tending to ratate

- the motorcycle about elther the Xg, OF Xg5 OF Xge-aXis,

these are defined In 6.9.3.1, 6,9.3.2 and 6.9.3.3.



6.9.3.1

Mémen lic ngang quy wée, Mygo

Thanh phan clia vecto mdmen ¢d xu hwdng lam
quay méto quanh tryc Xg, 13 dwong néu theo
chidu kim ddng hd khi nhin theo chidu ciia tryc
Xgo.

6.9.3.2

Mémen Iéc ngang hinh hoc, My

Thanh phin clia vecto mémen c6 xu hwéng lam
quay md t& quanh tryc Xg, 1& dwong néu theo
chiéu kim ddng hd khi nhin theo chiéu clia tryc
Xog-

6.9.3.3

Mémen Iic ngang hig¢u dyng, Mg

Thanh phin clia vecto mémen cé xu hudng lam
quay md t6 quanh tryc Xg, la duong néu theo
chidu kim ddng hd khi nhin theo chidu clia tryc

Xge.

7 Ddng hoc didu khién 14
7.1 Didu khién

7.1.1 |

~ Diéu khién I&c ngang

Didu khidn do nguwéi 14l thyre hién @& duy trl hogc -

thay ddi géc Idc ngang (6.7.5) clia mé o t&i mét
gid tr| da dy dinh.

7.1.2

Didu khidn hwéng lai

Didu khi&n do ngwdi 1ai thyre hién & duy.trl hodc
thay @3l géc hanh trinh (6.7.3) clia md t6 téi mét
gid tr{ & dy dinh.

CHU THICH 1 - DI véi céc qué trinh didu khién md
t6, 7.1.1 va 7.1.2 ¢6 twong quan vé&i nhau va khong
nén x( ly céc qué trinh nay tach bigt.

CHU THICH 2 - Trong tidu chuln c6 lién quan v&' mé 13,
dibu khién duge hidu 8 rang 14 "diu khidn hudng 14T
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6.9.3(1
Conventionl roll moment, Mg

Component of the moment vector tending to
rotate the motorcycle about the xg.-axis, which is .
positive if clockwise when looking in the positive

“diféction of the Xg-axis.

6.9.3.2

Geometrical roll moment, Mg

Component of the moment vector tending to
rotate the motorcycle about the xg-axis, which is
positive if clockwise when looking in the
direction of the Xgg-axis.

6.9.3.3

Effective roll moment, M

Component of the moment vector tending to
rotate the motorcycle about the Xg-axis, which is
positive if clockwise when looking in the
direction of the xge-axis.

7 Directional dynamics

I7.1 Controls

7141

Roli control _

Control made by the rider in order to maintain, or
to change, the roll angle "(6.7.5) of the
motorcycle o an intended value.

71.2 _
Directional control

Control made by the rider in order to maintain, or
to change, the course angle (6.7.3) of the
motorcycle o an intended value.

NOTE 1 - For the controls of motorcycles, 7.1.1 and
7.1.2 are correlated and they should not be treated
sepsrately.‘

I\iOTE 2 - In the related Standard for automobiles,
control is clearly understood as “directional controf”.
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CHU THICH 3 - Trong treémg hop md 8, goc léc
ngang dugc didu khién chi yéu 14 48 xac djnh hudng.
7.2 Dang diéu khién

7.24
Diéu khién v} tri 141
Dang @idu khidn mé to trong @6 c4c tin higuvao

hoic ¢4 tin hidu han ché dugc dat trén ha théng

14i dudi dang cac chuyén v] (dich chuyén) tal mét
vai diém diéu khidn ndo @6 trong hé théng I4i,
khong phy thude vao lye yéu cAu.

7.2.2

Didu khién lyc

Dang didu khién mb t6 trong @6 céc tin hiéu vao
hoic cac tin hiéu han ché dugc @3t trén hé théng
l4i dwéi dang céc Iwe, khéng phy thude vao dich
chuyén yéu cdu.

7.2.3

. Diéu khién bing @6 nghiéng clia ngwdi 14
Dang didu Khidn md tb trong @6 cac tin hiéu vao
hodc céc tin hiéu han ché duwgc @it trén khung
mé t6 dwdi dang géc nghidng clia ngudl I4i,
khéng phu thudc vao didu khién I4i.

7.2.4
Pidu khidn ty do -

Dang didu khidn mb 16 trong @6 nguwdi I4i khdng,
@4t c4c tin hiéu vao hodc cac tin hidu han ché trén
mb tb.

CHU THICH - Khong thie hién duge dang didu khidn .

- nay vél mét ngudi 14l the nhung chi cé thd thye hién
duec voi mot may didu khién 141,
7.2.5 .
Didu khidn ¢é djnh
Dang diéu khién mé td trong @6 i trf clia hé théng
"141 va vi tri clia ngudi 14i hosic ngudi ndm duge gite
cb dinh, khdng thye hién dwec dang didu khidn nay
treng tredng hop mét ngudl 14i thye.

NOTES3 - In the case.of a motorcycle the roll angle is
to be:controlled mainly to determine the direction.

7.2 Control modes

7.21

Steering position control

Mode of motorcycle control wherein inputs- or
restraints are placed upon the steering system in
the form of displacements at some control point
in the steering system. independent from the
force required.

7.2.2
Force control
Mode of motorcycle control ‘wherein inputs or

restraints are placed upon the steering system in

the form of forces, independent from the
displacement required.

7.23

Rider lean control

Mode of motorcycle control wherein inputs_or
restraints are placed upon the motorcycle frame
in the frame in the form of rider lean angle

~ independent from the steering control.

7.24

Free control

Mode of motorcycle control wherein no inputs or
restraints are placed upon the motorcycle by the
rider.

NOTE -~ This mode is not possible with a real rider
but only with a riding machine.

7.25

Fixed control

Mode of motorcycle control where the position of
the steering system and the pesition of the rider
or dummy is held fixed; this control does not
exist In the case of a human rider.



7.2.6

Trang thai me

Céac quy trinh d& md ta d3c tinh cla mét md té
khong chju bét cir &nh hudng didu khidn ndo cla
ngudi 4l

CHU THICH - Dang didu khidn nay chl c6 thé thye
hién dwec véi mot may didu khidn 14,

7.27

Trang thai déng

Céc quy trinh @& md ta hé théng mé td-ngudi I4i
dbi v&i bt clr loal diéu khién nao clia ngwdi l4l.

7.2.8

Pidukhidnlai

Céc tac dong vao md td bing didu khién vi trf,
didu khién lyc hosic didu khién bing @9 nghiéng
~clia nguwdi 18i hodc bét c sy két hop ndo cla
céc dang didu khidn nay.

7.2.9
Xir ly
Sy dép (ng clia md to dbi véi téc ddng cla

ngudi I4i 48 tuén theo sy thay @di dy dinh.frong .

hanh trinh.

7.3

S dap (rng clia mo to

Sy dép ng clia md 18 duoc dinh nghta bdi céc
thuét nglr sau hoic td hop clia cac thuat ngir ndy.
7.3.1

Dap (ng didu khidn 14i

Chuyén dong clia md td hodc td hgp md td-nguwdi
1ai do tac ddng vao cym co chu l4i. '

7.3.2

Dap (ng A6 nghidng clia ngwdi 1al

Chuydn dong clia md td hodic t8 hgp md td-ngudi
14 tac dong vao didu khidn bing sw nghiéng di
clia ngwdi lai.
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7.2.6

Open loop

Procedures to describe the performance of a
motorcycle without any control influence of the
rider.

NOTE - This mode is only possible with a riding
machine,

7.2.7
Close loop
Procedures to describe the motorcycle-rider

_ system with respect to any kind of rider control.

7.2.8

Steering

Inputs to a motorcycle by means of either the
position control, the force control or the rider
lean control or the rider lean control, or any
combination thereof.

7.29

Handling

Response of the motorcycle to the rider's input
in order to follow an intended ‘change in the
course.

7.3

Motorcycle response

Motorcycle response is defined by the following
terms or a combination thereof

7.31

Steering response

Motion of the motorcycle or the motorcycle-ride
combination resulting from the [nput to the
steering éssembly. h

7.3.2

Rider lean response

Motion of the motorcycle or the motorcycle-ride
combination resulting from the input by the rider
lean control.
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7.3.3

Pap (vng nhiéu loan

Chuyén ddng clia mb td hodc td hgp md ta-ngurdi
14i do ngoai lc hodc cac tac ddng dich chuyén
mé t6 va/hoic nguwdi l4i.

7.3.4

Diéu kién trang thai én dinh

Cac didu kién trong 6 dap (rng cb chu ky (hodc
khéng @&i) cho didu khién cé chu ky (hoc khéng
abi) valhoac cac tac dong khong thay adi trong

mét.théi gian.dai tly y;.c4c dap rng chuydn &éng.

trong trang thai &n dinh dwgc gol 1a cac dép (g
trang thai n dinh.

CHU THICH - Binh nghla ndy khéng yéu ciu md to
van hanh theo mt dudng thng hoac trén mot duéng
bing phdng. VI dy, md t6 c6 thé van hanh trén moét
dudng vong co ban kinh khong @8l hoc trén dudng
c6 db nghiéng ngoai cia banh xe.

7.3.5
Trang thai chuyén tiép

Trang thai & @6 cac @ap (g chuyén ddng, céc
ngoai e ¢6 lién quan dén mé td hodc cac Vi tri
didu khién thay déi theo théi gian.

7.3.6
Tinh cin bing

Didu kién trang thai &n dinh (trang thai c&n bang) |

clia mb td véi tac ddng khéng ddi va dugc sl dung
nhu trang théi chudn cho phan tich tinh n dinh
ddng Ie hoc clia md tb va cac dic tinh didu khidn.

7.5
Dap trng trang thal én djnh

Dap trng trong cac didu kién trang théi dn dinh.
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7.3.3

plstdrbance response

Motion of the motorcycle or the motorcycle-ride
combination resulting from external force or
displacement inputs applied to the motorcycle
and/or the rider.

7.3.4

Steady state conditions

Conditions under which periodic (or constant)
motorcycle response to periodic (or constant)
control and/or disturbance inputs do not change
over an arbitrarily long time; the motion
responses in steady state are referred to as
steady state responses. '

NOTE - This definition does not require the
motorcycle to be operated ina straight line or on a
level road. For example, it can be ina-tumn of
constant radius or on a cambered road.

7.3.5

Transient state

State where the motion responses, the external
forces relative to the motorcycle or the control
positions are changing with time.

7.3.6

Trim

Steady state (that is, equilibrium) condition of
the motorcycle with constant input which is used
as the reference state for analysis of dynamic
motorcycle stability and control characteristics.

73.7
Steady state response

Response under steady state conditions.



7.3.8

Db ting cua dap (rng trang thél n djnh

Ty 16 thay a8i trong dép (g trang thé &n dinh
(7.3.7) ctia bAt i bién s chuydn ddng nao dbi
v&i thay @8i clia tin higu vao tai mét dd can bang
a4 cho.

7.3.9
Pap vng chuyén tiép
Dap (rng & trang théi chuyén tiép

7.3.10

DPap rng cla dao lai

Chuy&n ddng clia mb to c6 lién quan dén chuyén
ddng quay ddo lai do mét tin hi¢u vao bén trong
hodc bén ngoal tac ddng vao md to.

7.3.11

Dap (*ng clia lic ngang

Chuyén dgng clia md td c6 lién quan dén chuyén
déng quay lic ngang do tac dng vao bén trong
ho#ic bén ngoai md to,

7.312

Pap (*ng cua goéc lai

Chuyén dong xoay clia cym co clu l&f do téc
déng vao bén trong hogc bén ngoai md tb.

7.3.13

Pap ng ciia mémen lal

Mdmen l4i dugc tao thanh bdi cac lyc do céanh
tay ngudi 18i tao ra tir tin hi¢u vao bén trong hogc
bén ngodi tdc aong vao md to.

7.3.14
D6 nhay l4i

Sv thay ddi gia téc ngang trong qué trinh ré (véo
cua) trén mét duwdng bing phing déi véi sy thay
adi géc lai hodic mdmen &l & mét 4§ can bing aa
cho. '
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7.3.8

Steady state response ﬁain

Ratio of change in the steady state response
(7.3.7) of any motion variable with respect td
change in input at a given trim.

7.3.9
Transient response
Response under transient state.

7.3.10

Yaw response

Motorcycle motion related .with yaw rotation
resulting from an internal or external input to the
motorcycle

7.3.11

Roll response

Motorcycle motion related with roll rotation
resulting from an internal or external input to the
motorcycle.

7.3.12

Steering angle response

Rotation of steering assembly resulting from an
internal or external input to the motorcycle

. 7343

Steering torque response

Steering torque formed by the forces exerted on
the rider's arms resulting from an internal or
external input to the motorcycle

7.3.14 _
Steering so.nsltivlly response

Control again

Change in lateral acceleration during cornering
on a level road with respect to the change in the
steering angle or the steering torque at a given
trim. '
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7.3.16

D6 nhay déi véi tinh khéng @du ciia bd mit
duwéng

D4p (g @bi véi nhidu loan clia md td do tin hidu
vao duoc tao ra bdi cdc nhidu loan clia bd mat
dwong. '

7.3.16

D6 nhay déi véi gié thdi ngang

Pap ng d8i véi nhidu loan clia md td do tin hiéu
vao duwoc tao ra bdt sy bién d@di cac Ie clia gié.
7.3.47

Pap-Geng tAn sé .

Dap (rng & trang thai 8n dinh ctia mé 6 chéng lai
bAt clr tin hiéu vao ¢b chu ky ndo tir 66 ¢ thé thu
dwoc db khuyéch dai clia tin hiéu ra chéng lai tin
hiéu vao va cac déc tinh pha.

7.4 Dic tinh cha lai

7.41

Lai trung hoa

Dic tinh clia mdt md t6 trong d6 géc I4i bing géc
I4i y thuyét trong diéu kién khéng xay ra cac géc
trwot bén,

7.4.2

Lai dwéi mire

Bac tinh cia mét mé td trong 46 gdée lai Ién hon
gac 1ai ly thuyét trong didu kién khéng xay ra céc
géc trrot bén

7.4.3
Lai qué da

‘Bic tinh clia mét md td trong d6 géce 14i nhd hon
géc 1ai Iy thuyét trong didu kién khdng xay ra céc
goc trrot bén

7.5 Tinh én dinh
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7.3.186
Road surface irregularity sensitivity

Disturbance response of
resulting from an input caused by road surface
disturbances.

the motorcycle

7.3.16'

Side ;ulnd sensitivity

Disturbance response of the motorcycle resulting
from an input caused by a variation of wind forces.
7.317

Frequency response.

Steady state response of the motorcycle against
any periodical input, from which the odtput gain
against the input and phase characteristics can
be obtained.

- 7.4 Steer properties

7.4

Neutral steer

Propert);r of a motorcycle where steer angle is
equal to the theoretical steer angle under which
no side slip angles occur.

74.2

Under steer

Property of a motorcycle the steer angle is
greater than the theoretical steer angle under
which no slde slip angles occur.

7.4! 3

Over steer

Property of a motorcycle where the steer angle
is smaller than the theoretical steer angle under
which no side slip angles occur.

7.6 Stability



7.5.1
Do &n djnh tiém cén

Trang thai 8n dinh & mot dd can bing quy dinh
tai d6, abi voi bat civ sy thay ddi nhd tam thoi
nao ciia nhidu loan hoic tin hiéu vao didu khién,
cé4c bién sé trong chuydn ddng clia md td tiép
c&n céc gia trj ma @ can bang @3 dinh.

7.5.2
99 én djnh trung hoa

Trang thal &n dinh & mét G can béng quy dinh,
abi véi bAt clr sy thay ddi nhd tam thdi ndo cla
nhidu loan ho#c tin hiéu vao didu khidn, cac bién
sb trong chuyén dong clia. md to duy trl & céc gid
tri g&n véi, nhung khong tiép cén céc glé tri ma
@6 can bing 44 dinh. '

7.63

~ D§ khdng én djnh phan ky

Trang théi khéng én dinh & mt ¢ can bang quy
dinh tal @6 bét c sy nhidu loan nhé tire thei nao
hodc tin higu vao diéu khién sé gay ra mot gié tri
téing lién tuc clia cac bién sé clia md 9. |

CHU THICH - C6 thé vi dy cac trang thé4l d4 dinh
nghta trong 7.5.1, 7.56.2 v& 7.5.3 bdi cac dao-djng,
trong 46:

-$'7.5.1, bién d6 cta dao dong dang gidm di;
-$'7.5.2, bién dd-cia dao dong khong thay 4di;
- 0/7.5.3, blén d¢ clia dao ddng dang tang.

8 Dic tinh chuyén ddng clia md to*

8.1
Gia téc ngang 1&n nhét

Gia trj 16n nhét cla gia téc ngang c6 thé thu

duge khi t3 hop mé to-ngudi 141 dang thye hién
cac chuyén ddng theo duwédng cong.
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7.6.1
Asymptotic stability

State of stability at a prescribed trim where, for
any small temporary change in disturbance or
control input, the motorcycle motion variables
appr(;ach the values aimed at by the trim.

7.5.2
Neutral stability

* State of stability at a prescribed trim, for any

small temporary change Jn disturbance or

control input, the resulting motion variables of

the motofcycle remain close to, but do not
approach, the values aimed at by the trim.

7.5.3
Divergent instability .

State of stability at a prescribed trim where any
small temporary disturbance or control input
causes an ever Increasing value of motorcycles
variables.

NOTE - The-states defined In 7.5.1, 7.6.2 and 7.5.3
can be reproduced by oscillations for which;

- In 7.5.1, the amplitude of the oscillation is
decreasing;

-in 7.5.2, the amplitude of the oscillation is constant;
- in 753, the amplitude of the osciliation is
increasing.

8 Motorcycles motion characteristics

8.1

Maximum lateral acceleration

Maximum value of lateral acceleration that may
be obtained when
combination is marking curvilinear motions.

the motorcycles-rider
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8.2

Gia téc hwéng tam 16n nhét

Gié trj 16n nhét cla gia téc hwéng tam c6 thé thu
duoc khi td hop mb to-ngudi 14 dang thye hign
c4c chuyén dong theo dwdng cong.

8.3

Vin téc nhd nhét

Van tée thAp nhat ma mot td hgp mé té-ngudi 14
dwoc phép chay &n dinh theo hudng thang vé
phia truée.

8.4

Géc lic ngang 1&n nhét

Gia trj 16n nhét c6 thd thu duoc clia géc lac
ngang clia mdt t& hop md t&-ngudi I4i trong trang
thai r& &n dinh t&i khi céc I6p dang quay treot
theo mét bén hodc téi khi cac bd phan clia md té
(vi dy, ban @& chan, chan chéng bén ho#ic chén
chéng gitra) tiép xtc v&l mat Gt sao cho khbng
thé dat duoc géc Iac ngang 1én hon cho cac didu
kién tal n dinh.

8.5

S quay trwet
Trang thal trong @6 toan bd mét 1am viée tiép xdc
clia 16p truot so v&i bd mit dwdng.

8.6

Sw quay trwet nhanh

Sy tang 1én ddt ngdt trong téc @6 ddo 14i va géc
trugt cla 16p trude (5.1.5) va sy gidm di cla ban
kinh quay véng.

8.7
Sy tréira

Sy téng lén @4t ngdt cla béan kinh quay vong va
gée truot clia 16p trrée (5.1.5) va sy gidm di clia
tdc o ado 14l. :
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8.2

Maximum centripetal acceleration

Maximum value of centripetal acceleration that
may.be obtained when the motorcycles-rider
combination Is marking curvilinear motions.

8.3
Minirium speed
Lowest speed that allows a motorcycles-rider

combination to run stably in the straight forward

direcilon.

8.4

Maximum roll angle

Maximum abtainable value of roll angle of a
motorcycle-rider combination under steady state
cornering until the' tyres are skidding to the side
or until motorcycles parts (e.g. footrests, side or
centre stands) touch the ground in sucﬁ a way
that a greater roll angle is impossible fof stable
riding conditions.

8.5

Skid

Situation where the-entire-tyre contact tread is
sliding relative to the pavement surface.

8.6

Spin out

Sudden increases in the yaw rate and rear tyre
slip angle (5.1.5) and decrease in the turning
radius.

8.7
Drift out

Sudden Increases in the turning radius and the
front tyre slip angle (5.1.5) and decrease in the
yaw rate.



8.8

Sy thu vao

Hign twong I&c ngang chuyén tiép xdy ra khi
ngwdi 141 déng kin tiét lwu ho3c nha khép ly hop
khi md td dang quay vong.

8.9

Sy quay manh va ddt ngét cua tay 14l

Hién twgng cla tay 1&i b xu hwéng quay véi mot
Ilwc téc dung ddt ngdt va manh theo chidu ¢c6 thé
[am gidm bén kinh quay véng cda md té khi quay
vong. :

8.10

Lwét trén mit nwée

Hién twong gidm ddt ngdt ma sét gitra céc 16p va
b& mat dwdng wét do hidu (ng thiy déng hoc

811

Bwdc nhay

Chuyén dong dao ddng thing dimg cla mot
banh xe gi(ra b& miit dudng va khél lvgng dwgc
treo.

8.12

Sy bitlén "

Chuydn ddng dao ddng clia khéi legng.dugc treo
& d6 mBi didm clia khéi lugng duge treo chuyén
ddng chti yéu doc theo mdt dudng thing ding.

8.13

Sy lic doc

Chuydn a9ng ciia khél lrgng duoc trea & 06 mBi
didm ctia khdl lrgng treo chuydn ddng chi yéu
theo mdt quy dao trdn quanh mét tryc song song
vé&i tryc y clia mé td.

8.14

Séng

TS hop dao ddng thudng x3y ra clia sy bét 1&n
va dao d@8ng géc xung quanh tryc ngang.
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8.8

Tuck-in .-

Transient roll phenomenon that occurs when the
rider closes the throttle or declutches when the
motorcycles is tuming.

* Knifing in of the steering handle

Phenomenon of the steering handle which tends
to rotate with a sudden and Intensive force
towards a direction that may reduce the turning
radius of the motorcycle while turning.

8.10

Hydroplaning

Phenomenon of a sudden decrease in the
friction between the tyres and the wet road
surface due to the hydrodynamic effect.

8.1
Hop

_Vertical oscillation motion of a wheel the road

surface and the sprung mass.

8.12

Bounce

Oscillatory motion of the sprung mass where.
each point of the sprung mass mO\}es primarily
along a vertical line.

813"

Pitch

Motion of the sprung mass where each point of
the sprung-mass moves primarily on a circular
path about an axis which Is parallel to the
motoréycle y—axis.

8.14
Wave

_Normally occurring combination of bounce and

pitch.
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8.15

Sw du dwa

Sw két hop clia chuydn ddng l&c ngang va
chuyén dong dao l4i clia md t6 thudng duwgc can
lai mdt cach dang k& v&i mét tAn sb riéng trong
dai tin khodng chirng 1Hz Gén 4Hz tly thude van
téc, cac Gac tinh clia md t& va cAc bd phén chu
thanh v.v...; 1§ hop chuydn ddng nay c6 thd dao
déng va tham chf c6 thd tr& nén khong &n dinh
a6i vol mot sb didu kién van hanh hodc cac &
hop mé té-nguedi lal.

8.16
-Swlic v
Chuyén ddng chd yéu clia cym co céu 14l quanh
truc 1ai thueong duge cdn lai mét cach dang ké
véi mét tAn sb riéng trong dai tn khodng chirng

6Hz dén 10Hz tly thudc vao van téc, cac aic tinh

clia bd phan cang trweée, trang thai déng ly hop
clia ngwdi 14i v.v...; chuydn @dng nay Ia chuyén
dong dao @dng va tham chi c6 thé tré nén khéng
&n dinh @bi véi mot sb didu kién van hanh holc
cac td hop mod té-nguedi I4i.

8.17
Sw 4t Gp

Xu hiéng ciia t8 hop mb t8-ngudi 141 & trang théi
8n dinh I&c ngang khdi vi trf thdng dimng té1 khi

ngudi 14i dwa ra mét tin hidu vao didu khidn hodc
l&c ngang @& hiéu chinh.

8.18
Sw xoén
Dao ddng xoén ctia khung xe.

8.19

Sw du dwa khl r&

S két hgp clia chuydn déng l&c doc, chuyédn
dong déo 14 va chuydn ddng léc ngang cb théd
xay ra khi quay véng.
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8.16

‘Weave

Combined roll and ya\."v motion of the motorcycle
which generally well-damped with. a natural
frequency in the range of about 1 Hz to 4 Hz,
depending on speed. motorcycle, cdmponent
properties, etc..., it is oscillatory and can even
beoom; unstable for some operating conditions
or motorcycle-rider combinations.

8.16

‘Wobhle

Motion of primarily the steering assembly about

‘the steering axis which Is generally well damped

with a natural frequency in the range of about 6
Hz to 10 Hz, depending on speed.'fork,as.sembly
properties, rider coupling behavior, etc...; it is
oscillatory and can even become u_st'abie' for
some operating conditions or motorcycle-rider
combinations.

8.17

Capsize

Steady state-tendency of the motorcycle-rider
combination to roll from the upright position until
the rider makes a roll or steer Input as
correction.

8.18
Twist
Torsional vibration of the frame.

8.19

Cornering weave

Combined pitch,-yaw nd roll motion which can
oceur in a turn.



8.20

Sy ndy nguwoc

Sy thay ddi nhanh cla géc lai do d§ khéng déu
clia dwong gay ra.

8.21

Sy dén ady _

Loai chuyén ddng doc & trang théi khdng én dinh
thwdng xdy ra khi mé té dwgc dén ddng & toe dd
qué cao vél vong quay thip clia déng co.

CHU THICH - Trong treéng hop ndy, xuét hign mét

‘gia téc-doc-dao-ddng thay-vi-van-téc-khdng-dbi-cda-

mo t0.

9 Dic tinh khi ddng cia td hgp md té-
ngwi lai

Céc dinh nghTa dwdi day khi géc lai (3.1.2) a
béng “khéng".

9.1

Gi6

8114

Gi6 &n djnh

Gi6 c6 téc @b thdi va chidu khong thay ddi theo
théi gian (chd yéu 1a thdi theo tirng 1&p, tAng).
9.1.2

Gi6 khéng én djnh

Gi6 cb tée dd thdi vol sal léch dén 10 m/s gira
gia trj 1&én nhét va nhd nhét trong théi glan do 1a
10 min.

9.1.3

Gio giat

Gi6 c6 van téc thdl voi sai léch 16n hon 10 m/s
gitra cac gia trj 16n nhét va nhd nhét trorig thei
gian do [a 10 min.
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8.20

Kick back

Rapid change of the steering angle caused by a
road irregularity. .

821

Surging

Kind of non-steady state longitudinal motion,
normally occurring if a motorcycle is driven in
too high a gear, with low revolutions of the

. engine.

NOTE - In this case an oscillating longitudinal
acceleration is -occurring Irstead of a contant
motorcycle speed.

9  Aerodynamic characteristics of the
motorcycle-rider combination

In the foliowing definitions the steer angle
(3.1.2) Is zero.

9.1

Wiru:_is'

9.1.1 _

Steady wind

Wind having a flow speed and a direction which do
not change according to t;me (substantially laminar).

9.1.2

Unsteady

Wind having a flow speed up to 2 maximum of 10
m/s in difference between maximum and minimum
values of wind speed as measured for 10 min.
9.1.3

Gustofwind

Wind having a flow speed of more than 10m/s in
difference between maximum and minimum
values of wind speed as measured for 10 min.
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9.2 Bién sé khi ddng

9.21

Van téc gié xung quanh

Thanh phin nim-ngang ctia vén tdc gié so véI
mat phang clia dudng.

Xem Hinh 4.

9.2.2

Géc clia hwong gié

Goc droc tao thanh gitra tryc X clia hé tryc cb
dinh cla tral @At (6.1.1) va hinh chiéu clia v&n téc
gié trén mat phang clia dwéng.

Xem Hinh 4.

9.2.3

Van téc hop thanh cia gié

Hiéu vecto gitra van téc clia gié va van tée trong
tam clia t& hop md to-ngudi I4i.

Xem Hinh 4,

9.2.4
Géc trwot bén khi déng

Géc duoc tao thanh gitra hinh chidu cla truc X'
clia hé tryc clia md & (6.1.2) va van tbc hop
thanh clia gi6 trén mét phing clia dwdng.

Xem Hinh 4.

9.2.5

Géc tac dong khi dng

Goc dwgce tao thanh gitra tryc x' clia hé truc cla
mb 18 (6.1.2) va hinh chiéu clia van tdc hop thanh
clia gié trén mat phing thdng dimg doc theo tryuc .

Xem Hinh 4.

9.2.6

Tam cia 4p lwc gié

Giao diém gitra duwdng tac dung cla lyc hop
thanh clia 4p lyc gié vad mit phing doc clia
mb té.

44

9.2 Aerodynamic variables

9.2.1.

Ambient wind velocity

Horizontal component of the velocity of the wind
relative to the road plane.

See figure 4.

9.2.2 ,

Ambiént wind angle

Angle formed between the X-xis of the earth-
fixed axis system (6.1.1) and the projection of
the wind velocity onto the road plane.

See figure 4.

9.23 -

Resultant wind velocity

Vector difference between the velocity of the
wind and the velocity of the centre of gravity of
the motorcycle-rider combination.

See figure 4.

9.2.4

Aerodynamic sideslip angle

Angle formed between the projection of the x-axis of
the motorcycle axis system (6.1.2) and the resultant
wind velocity onto the vertical piane along the x-axis.
See figure 4.'

9.2.5

Aerodynamic angle of attack

Angle formed between the x'-axis of the
motorcycle axis system (6.1.2) and the
projection of the resultant wind velocity onto the
vertical plane along the x'-axis.

See figure 4.

. 9.2.6

Centre of wind pressure

Intersection of the line of action of the wind
pressure resultant force and the motorcycle
longitudinal plane.



9.2.7

Dién tich chiéu phia trwéc

B& mit duoc tao ra bing cach chidu td hop
mé td-ngwdl 141 trén mét phdng y-2z'.

9.2.8

Mai tredng tidu chudn

Mi trudmg cb mat dd 1,225 kg/m® va hé sb do
nhét dong hoc 1,466x10° m¥s & nhiét a6 288 K
(15 °C) va ap suét khl quyén 10 1325 kPa
(1 atm).

9.3 Lwe, mdmen va hg sb khi dong

9.31
Céc thanh phdn cla céc lwc va mdmen khi
dong
Céc lgc va mémen tac dyng trén t& hop mé to-

nguwdi |ai trong dong khéng khi dwgc chia thanh -

s4u thanh phén c6 lién quan dén hé tryc.

932
Lwc can ‘ :

Thanh phan theo trye X' clia cac lirc tac dyng trén
8 hop md ta-ngudi i4l trong dong khéng kh.

9.3.3

H$ s6 lyc can

Gi4 trj thu dwoe-biing cach chia e can (9.3.2)
cho tich s gitra 4p suét ddng hoc va dién tich
chiéu phia tredc (9.2.7).

9.3.4

Lyc ngang .

Thanh phn theo truc y* clia céc lire tac dung Ién
td hop mo td-ngurdi 14i trong mdt dong khong khl.

9.3.5

Hé sb Iwc ngang

Gi4 trj thu dwge béng cach chia lyc ngang cho
tich sé gitra 4p suét ddng hoc va dién tich chidu
phia trudre (9.2.7).
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9.2.7

Frontal projected area

Area created by projecting the motorcycle-rider
combination onto the y'-z' plane.

9.2.8

Standards atmosphere

Atmosphere having a density of 1,225 kg/m® and
a coefficient of kinematic viscisity of 1,466 x 10
m?/s at a temperature of 288 K (15 °C) and an
atmospheric pressure of 101 325 kPa (1 atm).
9.3 Aerodynamic forées, moments and
coefficients

9.3.1

Components of aerodynamic forces and
mements

Forces and moments acting on the motorcycle-
rider combination in an air stream as divided into
six components in relation to the axis system.

. 9.3.2
" Drag

x'-component of the forces acting “on the
motorcycle-rider combination in an air stream.

9.3.3

Drag coefficlent

Value obtained by dividing the drag (8.3.2) by
the product of the dynamic pressure and the
frontal projected area (9:2.7).

9.3.4

Lateral force

y-component of the forces acting on the
motorcycle-rider combination in an air stream.

9.3.6

Lateral force coefficient

Value obtained by dividing the lateral force by
the product of the dynamic pressure and the
frontal projectegi area (9.2.7).
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9.36

Lwe nang

Thanh phin theo truc 2 ciia cac luc tac dung trén

t6 hop mé té-nguedi 14i trong mdt déng khdng khi.
9.3.7 |

Hé sb lwe ning

Gia trj thu dwo'b béing céch chia lizc nang cho tich
s6 gitra ap suét déng hoc va dién tich chiu phia
trwéde (9.3.7).

9.3.8

Mémen xoay khi dgng
Mémen quanh truc x' do céac lwc-khi 'dél_'lg. tac
dung trén t8 hop md td-ngudi 141 gay ra.

9.3.9

Hé sé mémen xoay khi ddng

Gia trj thu dwgc bing cach chia mémen xoay khi
déng cho tich sb gitra 4p suét ddng hoc, dién tich
chiéu phia treéc (9.2.7) va chidu dai tiéu chun.
CHU THICH - Khodng cach gitra c4c tryc banh xe
thuéng dugc sir dung nhu chidu dai tieu chudn.
9.3.10

Mémen lac doc. khi.ddng

Mémen quanh tryc y' do céc lyc khi déng téc
dung trén t& hop mé td-ngudi 4l gay ra. '

9.3.11
Hé sé mémen lic doc khi ddng

Gia tri thu dugc bang cach chia mémen l¢ doc
khi @éng (9.3.10) cho tich sé gitra 4p suét ddng

“hoc, dién tich chidu phia trirdc (9.2.7) va chidu

dai tiéu chudn.

CHU THICH - Khoa3ng céch gira c4c tryc banh xe
theong duwece sir dung nhue chidu dai tiéu chuén,
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9.3.6

Lift
z'-component of the forces acting on the
motorcycle-rider combination in an air stream.

9.3.7

Lift coefficient

Value obtained by dividing the lift by the product
of the dynamic pressure and the frontal
projected area (9.2.7).

9.3.8

Aerodynamic .roll moment

Moment -about the - x'-axis caused by . the
aerodynamic forces acting on the motorcycle-
rider combination.

9.3.9

Aerodynamic roll moment coefficient

Value obtained by dividing the aerodynamic roll
moment by the product of the dynamic pressure, the
frontal projected area (9.2.7) and the standard length.
NOTE - 'fha wheelbase '1s usually employed as the
standard length.

9.3.10

Aerodynamic picth moment

Moment about the y'-axis caused by the
aerodynamic fbroes acting on the motorcycle-
rider combination.

9.3.11

'Aerodynamlc picth moment coefficient

Value obtained by dhﬂding the aerodynamic
picth moment (9.3.10) by the product of the
dynamic pressure, the frontal projected area
(9.2.7) and the standard length.

NOTE - The wheelbase is usually employed as the
standard length.



9.3.12

Mémen dao lai khi dgng

M&men quanh tryc Z' do cac lyc khi ddng tac
dyng trén t& hop mé té nguwdi I4i gay ra.

9.3.13

Hé s& mémen dao 141 khi dong

Gié trj thu dwgc bang céch chia mémen ddo lai
khi @dng (9.3.12) cho tich s giva &p suét adng
hoc, dién tich chiéu phia trwée (9.2.7) va chiéu
dai tiéu chuan.

CHU THICH - Khodng cdch gitra céac tryc banh xe
thwdng dwoc sir dyng nhur chidu dai tiéu chudn.

10 Tw thé va trang théi 41 xe

CHU THICH - Céc thuat nglr duec dinh nghla trong
Pidu 10 dugc gioi han cho cac tr thé va trang théi
cla ngudi 1ai déng gép vao dd &n dinh lai xe md to -
céc thuat ngl nay khéng 4p dyng cho céc tw thé va
rgng théi clia hanh khach.

10.1 - -

Vj tribinh thwong

Trang théi trong d6 ngudi 141 G4t céc ban tay trén
tay I4i va céc ban chén trén gia dé chan hodc véi
trong tam clia ngudi lai & trong mit phéng doc
clia md to.

CHU THICH - Vi trf nay c6 thd khac &l theo vén téc,
thei gian 14i xe, cac d3c tinh k§ thuat cda mé to va cau
trdic than thé clia con nguwdl,

10.2

Vj tri nghiéng vé phia trwéc

Trang thél trong d6 nguoi 4l uén cong hoéic
nghiéng nira than trén clia minh vé phia truéc
nhiéu hon so vé&l vj fri binh thwdng.

10.3 .
Vj tri nghiéng 1&n nhét vé phia tredc

Vj trf nghiéng v& phia trwée (10.2) trong dé ngudi

14 ubn cong hodic nghiéng nlra than trén cla
minh téi d§ nghiéng In nhét clia niva than trén.
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9.3.12
Aerodynamic yaw moment
Moment about the Zz'-axis caused by the

. aerodynamic forces acting on the motorcycle-

rider combination.

9.3.13

Aerodynamic yaw moment coefficient

Value obtalned by dividing the aerodynamic yaw
moment (9.3.12) by the product of the dynamic
pressure, the frontal projected area (8.2.7) and
the standard length. -

" NOTE - The wheelbase Is usually employed as the

standard length.

10 Riding postures and behaviours
NOTE - The terms defined In clause 10 are limited to
rider's postures and behaviours which contribute to
the riding stabi!ity of motoreycles; they do not apply
to passenger’s postures and behaviours.

10.1

Normal position

Condition in which the rider puts his hands on
the handlebar and his feet on the footrests or
platform with his centre of gravity in the

'motorcycle longitudinal plane.

NOTE - This position can differ-according to thé
speed, riding time, motorcycle specifications and
human physical structure.

10.2

Lean forward .

Condition in which the rider bends or inclines his
upper torso more forwards than in the normal
position.

10.3

Lean over

Lean forward (10.2) in which the rider bends or
inclines his upper torso to the maximum
inclination of the upper torso.
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10.4
Vi tri nga vé phia sau
Trang thai trong 66 ngwdi 14 ngd ho#ic nghléng

nira than trén cla minh thém nka v& phia sau so .

v6i Vi trf binh thudng.

10.5

Vi tri nghiéng vao _

Trang thal trong d6 trong tam cla ngudi 141 @t ra
ngoai mat phing doc clia mé t6 v& phia tdm clia
dudng vong.

10.6

Vi tri nghiéng ra _

Trang théi trong dé trong tam cliangwdi lai dét ra
ngoai mét phdng doc clia mé t8.v& phia abi dién
v&i tam clia dwrdng vong.

10.7

Vj tri nghiéng cling

Trang thai trong d6 trong tdm cla ngudi lai
& trong mét phing doc clia md té trong qua
trinh ré,

11 Thir nghiém
J1.1 Anh hwéng clia mél tredng khong adi

11.1.1

Thee tinh &n djnh khi chay thing v phia tréc
Phép thir d& danh gid s\ dap (rng cho mdt tin
hiéu vao t& hep mé té-ngudi 14 bang cac dic
tinh gidm chan @dng hoc khi chay thdng v& phia
truée vél mét van tée khdng @di.

11.1.2

Thie tinh &n djnh va didu khidn phanh

Céc phép thir @& @4nh gia tinh &n dinh varho#c
stz digu khién t8 hop mé to-nguwdi 14 trong khi
phanh trong céc tinh huéng chay thang vé phia
trwdre hodc ré.
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10.4

Lean back

Condition in which the rider leans or inclines his
upper torso further backwards than in the normal
position.

10.5

Leanin

Condition in which the rider's centre of gravity is
placed out of the motorcycle longitudinal plane
towards the centre of the curve.

10.6

Lean out

Condition in which the:rider's centre of gravity is
placed out of the motorcycle longitudinal plane
towards the opposite side of the centre of the
curve.

10.7

Lean with

Condition in which the rider's centre of gravity is
in the motorcycle longitudinal plane during
cornering.

11. Tests

11.1 Constant environment influence

1114

Straight forward running stability test

Test to evaluate the response to a certain input
{6 the motorcycle-rider combination by the
kinematic damping éharacter!stics when running
straight forward at a constant speed.

11.1.2

Braking stability and handling tests

Tests to evaluate the stability and/or the
handling of the motorcycle-rider combination
white braking under straight forward running of
cornering conditions.



CHU THICH - Sy dich chuyén ngang clia mé t6, van
tdc goéc ddo I&i v.v... ¢6 thd dugc xem nhu cic dic
tinh.cho dénh gia trong phép thir nay, .

11.1.3

Thir bat/tit cong suét

Céc phép thir & danh gia tinh &n dinh va/hodic
sy dibu khidn, t3 hop md t8-ngudi 14 trong qué
trinh téng téc va gidm téc théng qua vén hanh tay
gas khi chay trén dwéng thang hodc khi ré.

114

Thir ré vél van tde cao

Phép.thlr a8_danh gié tinh.3n dinh clia t& hop mé
to-ngudi 141 khi ré v&i véan tbe cao va khdng ddi

CHU THICH - Van téc gbéc ddo 4] v.v... c6 thé duwgc
xem xét d& xac dinh dc tinh gidm chén ddng hoc.

11.1.6

Thir trang thai én djnh theo vong tron
Céc.phép thir a8 danh gid cac dic tinh cla
mémen 14, céc déc tinh cla géc l4i, céc déc tinh
|3n, gia téc hwéng tam Ién nhét v.v... blng cach
thay ddi trng néc gia téc hwéng tam.

CHU THICH - D& -thay ddi gia téc huwéng-tam, cd hal
phuong phap: mot 14 gitr cho bén kinh clia véng trén
& dibu kién khéng @di va phuong phép kia I3 gitr cho
van téc clia md 6 & didu kién khong ddi.

11.1.6

Thi¥ tranh chwéng ngal vat

Phép thlr vong kin @& danh gia cac d%c tinh
chuyén tiép cla t& hgp ma t8-ngudi 141 va tinh
néng trénh cac sy cb giao thdng khi ngudi lai
thay ddi hanh trinh clia md t8 @8 tranh céc vét
chwéng ngai ddi dién véi md té trong khi chay xe
théng v& phia trwde & van tée khong ddi. ‘
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NOTE - Lateral displacement of the motorcycle, yaw
angular velocfty. etc, may be considered as
characteristics for evaluation in this test.

11.1.3

Power on/off tests

Tests to evaluate the stability and/or handling of
the  motorcycle-rider
accelerations and decelerations through the

combination during
operation of the throttle grip white running in a
straight or while cornering.

11.1.4

High speed cornering test

Test to evaluate the stability of the motorcycle-

rider combination white high speed cornering at

constant speed. .
NOTE - Yaw angular velocity, etc, may be
considered to determine the kinematic damping
characteristics.

11.1.5

Steady state circular tests

Tests to evaluate steering torque characteristics,
steering angle characteristics, rolling
characteristics, maximum

accelerations, etc. by stepwise changing the

centripetal

centripetal acceleration.
NOTE - To.vary the centripetal acceleration, there

" are two methods: one'is under the condition that the

radius of the circle Is kept constant and the other is
under the condition that the motorcycle speed is kept
constant.

11.1.6

Obstacle avoidance test

Closed loop test to evaluate the transient
characteristics ~ of  the
combination and the performance to avoid traffic
accidents when the rider changes the

motorcycle-rider

motorcycle course to avoid obstacles in front of
the motorcycle while it is running straight
forward at constant speed.
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CHU THICH - Van téc gbc ddo 14i, gbc xoay ngang,
trang thai clia ngudi 14i v.v... c6 thé dugc xem xét
nhw céc d4c tinh.cho danh gia trong phép thir ndy. -

11.1.7
Thie thay ddi lan dwdng

Phép thir vong kin d& danh gid sy d4p Ung
chuyén tiép va trang thal clia t& hgp mé td-ngudri
lai khi thay déi tir mdt lan dudng ndy sang mét
lan dwong khac. .

11.1.8

Thi Iwon theo méce

Phép thir vong kin @& danh gid khd ndng mano
xe,.sw'dap-tng v.v... té-hop mé-té-ngudi-lal khi
cho xe chay doc theo mét dwéng chlr chi dugc
danh dau bing céc coc mée.

CHU THICH - Van téc lvgn theo méc.lém nhét,
momen 4], van tdc goéc ddo lai, van téc géc xoay
ngang v.v... ¢t thé dugc xem nhw cac dc tinh cho
danh gié trong phép thir nay.

11.1.9

Thir theo vdng $6 tam

Phép thi véng kin d& danh gid mémen 14l v.v..
béng cach l4F md t& doc theo mdt dwdmg cong
lemniscate véi van tée thép.

CHU THICH - M4t dudng cong lemniscate dugc cho
theo cbng thirc sau:

(¢ +y")" = 2% - y?)
hoéc b&i cbng thire toa 4§ cuc
? = 2a%c0s20
Xem Hinh 5.
11.1.10
Thir dap (rng chuyén tiép
" Céc phép thir ¢d danh gid cic ddc tinh dép ng
chuyén tiép cla td hop md to-ngudi 14i thdng qua
viéc dua vao céc tin hidu vao I4i chuydn tiép
trong didu kién gia tée, gla téc 4m hodc vén tée
khéng ddi.
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-manoeuvrability,

NOTE - Yaw angular velocity, rollo angle, rider’s
behaviour, elc, may be considered as characteristics
for evaluation in this test.

1 1!107
Lane changing test

. Closed loop test to evaluate the transient

résponse and behaviour of the motorcycle-rider
¢

combination when it is changing from one lane

to another.

11.1.8

Slalom test

Closed loop test to evaluate the
-response, etc, of the

motorcycle-rider combination when is is running

. along a zigzag course marked out by poles.

NOTE - The maximum slalom speed, steering torque,
yaw angular velocity, roll angular velocity, etc, may
be considered as characteristics for evaluation'in this
test.

11.1.2
Eight figure test
Closed loop test to evaluate the steering torque,
etc, by riding the motorcycle along a lemniscates
curve at low speed.
NOTE - A lemniscates-curve is represented by the
following equation.

(¢ + ¥y =2a"(x - y?)
Or by the polar equationw

r? = 2a°cos20

See figure 5.

11.1.10

Transient response tests

Tests to ~evaluate translent
characteristics of the motorcycle rider
combination through application of transient
steering inputs under the condition of
acceleration, deceleration or ‘constant speed.

response



CHU THICH - van téc géc ddo 14i, van téc géc xoay
ngang v.v... ¢6 thd dwgc xem nhir céc d3c tinh cho
danh gia.

11.1.11

Thir dap ng nglu nhién

Phép thr ddp (ng chuyén tiép véi céc tin hiéu
vao lai ngéu nhién.

11.1.12

Thir dap ng hinh sin

Phép thir dap tng chuyén tidp voi céc tin hidu
vao lai hinh sin.

11.1.13

Thir dap *ng.-xung

Phép thl» dap (rng chuyén tiép v&i céc tin higu
vao l4i kidu xung.

11.2  Anh hwéng ctia méi trwdng thay ddl
11.2.1

Thir tinh én dinh a8l v&i bd mit dwong khéng
déu " - ' - '

C4c phép thir & danh gi4 a9 nhay trong dép ing

clia t& hop mé to-ngudi 1l ddi véi o khdng ddu
clia bd mét dwdng trong didu kién chay xe thdng
vé phia trude hodc ré.

11.2.2

Thiv tinh &n djnh déi vé&i gié ngang

Phép th(r d& d&nh gia tinh &n djnh cla td hop mé
to-ngudi I&i khi gié ngang tac dong vao mé to
dang chay.

CHU THICH - Sy dich chuy8n ngang, th¥i giah dat ti
s\ dich chuyén ngang nay, van tdc géc ddo I&l v.v...
¢t thé duge xem nhw cac déc tinh danh gia.

11.3 Phép thirkhéc

11.3.1

Th&r mémen lai

Phép thir a8 danh gia mémen 14l trong mot sé
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NOTE - Yaw angular velocity, roll angular velocity,
etc, maybe considered as evaluation item.

11.1.11

Random response test

Transient response test with random steering
inputs.

11.1.12

Sinusoidal response test

Translent response test with sinusoidal steering
inputs.

11.1.13

Pulse response test

Transient response test with pulse steering
inputs.

11.2 Changeable environment influence

11.21

Irregular road surface stability tests

Tests to evaluate the sensitivity in response of
the motorcycle-rider combination against the
irregularity of the road surface, under straight
forward running or cornering conditions.

1.2.2 .

Crosswind staEillty test

Tests to evaluate the stability of the motorcycle-
rider combination when crosswind acts .on the

running motorcycle.

NOTE - Lateral displacement, the time to reach such
a lateral dlspfacement. yaw angular veloclty, etc, may
be consldered as evaluation items.

11.3 Other tests

11.341

Steering torque-tests

Tests to evaluate the steer torque under certain
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didu kién nhw: didu kién tinh tai clia mo td, chay
quay vong véi véan tée thlp, chay véi véan tée cao,
V.V...

11.3.2

Thir géc léc ngang

Phép thtr @& do géc lac ngang (8.7.5) varhodc géc
l&c ngang hiéu dung (8.7.5.3) clia t& hgp md to-
ngudi 14i khi md t6 chay véi mot van tbe khéng thay
a8 trén mdt durdng vang trén cé ban kinh da cho. |

11.3.3

Thir ban kinh quay vong nhd nhét

Phép thir @ do ban kinh quay véng nhé nhét clia
md t& khi né duge .Gy vd phia treéc véi md to
duoc git thing ding VA tay I4i cla né dugc
quay hoan toan v& bén trai ho#ic hoan toan vé
bén phai.

conditions such as: the stationary condition of
the motorcycle, extremely low speed running,

cornering, high speed running, etc,

11.3.2

Roll angle test

Test to measure the roll angle (6.7.5) and/or the
effective roll angle (6.7.5.3) of the motorcycle-rider
combination when it is running with a constant
speed on a clrcular path having a given radius.
11.3.3 '
Minimum turning radius test

Test to measure the minimum: turning radius of
the motorcycle when it -is: pushed- forward with
the motorcycle being held upright and its
steering handle being turned fully to the left or
fully to lhé left or fully to the right.

Lye thdng ding clia 16p (5.2.1)
Mémen chinh huéng (5.3.4)

Mémen lyccin 7'
13n (5.3.2)

Lyc ngahg cla
16p (5.2.2)

Géc nghiéng ngoai clia banh xe (5.1.4)

6men d0 nghiéng ngoai clia banh xe (5.3.3)

Mét phing banh xe
Chidu di chuyén clia banh xe
Géctrwot
ciia lép
(5.1.5)
‘ ' Chidu chuydn
. dong cia lép
~ ’ Mdmen 14t
\ (5.3.1)
' Lire doc clia
; 16p (5.2.3)
N,
Tryc ngang
‘\\./
e
.

Hinh 1 - Hé tryc ciia 16p
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Lyc cdn I&n (5.2.15)
Y1

— Mdmen chinh hwdng (5.3.4)

Gdéc tregt cla
18p (5.1.15)

Lyc can (5.2.14)
Xy

Lyc ré (5.2.11)

/_

Lyc bén cla 16p (5.2.12)

CHU THICH - Cac géc trwgt dwong cla Idp tao ra cac lyc bén &m cla 18p

Hinh 2 - Lyc tic dyng vio 16p khi géc nghiéng ngoai clia banh-xe bing khdng
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Y

CHU THICH: R, Ry, R, >> |

(X.Y.2)  hétryccb dinh cla trai @4t (6.1.1)
(x,v,2) = hétryc ngang clla mé :o'(e.2,1)
Xeo  truc tiép xtc mé&t @t quy wée (6.4.1)
Xy, X hé tryc ngang cia I8p (8.2.2)

R, Ry, R;  bén kinh quay véng

@ trong tam b

5. gbelai clia banh xe (3.1.3)

o, o goc tregt cla 1ép (5.1.5)

Vh

tam quay teec thoi

g6c¢ hanh trinh (6.7.3)

goe dao lai (6.7.2)

goc truret bén clia md t6 (6.7.4)
vén té¢ ngang clia mo t6 (6.7.8)

| khoding cach gitra cAc tam quy irérc cla vét tiép xic I8p tredrc va 16p sau (xem 5.1.1)

Hinh 3 - Djnh nghta clia céc géc
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Gée clia glé xung
quanh (9.2.2)

Van téc hep thanh
cla gié (9.2.3)
Van tée cla gid xung

quanh (9.2.1)

Goc trrgt bén khi
adng (9.2.4)

Van téc clia motd

Hinh chiéu cla trye x’

Hinh-chiéu clatryc y’
X
-
Géc tregt bén khi
adng (8.2.5)
Vin tée hep thanh
cla gld (9.2.3)
X-Y plane

Hinh 5 - Bwdng cong Lemniscate
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