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Criterion thresholds and evaluation of controllability

and stability for automobiles

1 Subject content and applicable scope

This Standard specifies the criterion thresholds and evaluation methods of
controllability and stability for automobiles.

This Standard is applicable to the automobiles that are driving on highways, city
roads. For the automobiles that are not driving on highways may refer to this
Standard for implementation.

2 Steady-state rotation test

2.1 This test evaluates and scores according to three indicators: lateral
acceleration an, at the neutral turning point, understeer degree U and roll degree
of trunk Ko.

2.2 See Table 1 for the lower limits of an, U and Ko: anso, Uso and Kaoso as well
as the upper limits: an100, U100 and Ko1oo.

NOTE:
1) It is used for the automobiles of which the maximum speed is greater than 160km/h.

2) It is used for the passenger cars of which the maximum total mass is greater than 9t.
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_2 * Ugo/U 100
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U
™ _The coefficient that is calculated according to the ratio

of Ueo to U1oo;
Uso - The lower limit of the understeer degree, (°)/(m/s?);
U100 - The upper limit of the understeer degree, (°)/(m/s?).

2.5 The roll degree of trunk Ko is calculated according to the average slope
(divide the ordinate value by the abscissa value) at the position where the lateral
acceleration is 2ms/? on the curve of relationship between the roll angle of trunk
and the lateral acceleration. The evaluation score is calculated according to
formula (3):

10

*60 Ka:m

AT‘=60.+_K . (K’sn——K-) L L T (3}

Where,

No - The evaluation score of the trunk roll degree;

Koeo - The lower limit of the trunk roll degree, (°)/(m/s?);
Ko10o - The upper limit of the trunk roll degree, (°)/(m/s?);
Ko - The test value of the trunk roll degree, (°)/(m/s?).
2.5.1 When No is greater than 100, score as 100.

2.6 The comprehensive evaluation score of steady-state rotation test is
calculated according to formula (4):

N, EN N,

?w...._ 3 L T T I LY (.-l)

Where,
Nw - The comprehensive evaluation score of steady-state rotation test.
3 Cornering with steer release performance test

3.1 This test is evaluated and scored according to two indicators: the absolute
value of residual yaw rate Ar when turning wheel (steering wheel) is released
for 3s and the total variance of yaw rate E..
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Where,

Ne - The evaluation score of the total variance of yaw rate in cornering with
steer release performance test;

Erwo - The lower limit of the total variance of yaw rate in cornering with steer
release performance test, s;

Eroo - The upper limit of the total variance of yaw rate in cornering with steer
release performance test, s;

Er - The test value of the total variance of yaw rate in cornering with steer
release performance test, s.

3.4.1 When N is greater than 100, score as 100.

3.5 Comprehensive evaluation score of cornering with steer release
performance test

3.5.1 For the automobiles that can only conduct the low-speed cornering test,
it shall be evaluated and scored according to Nar and Ng, according to formula

(7):

N N
h,. = dr-zr- E

s massim bdisnasndiv kil anss rundrl dbanan st dd b aam b (?)

Where,

Nu - The comprehensive evaluation score of cornering with steer release
performance test.

3.5.2 For the automobiles that conduct low-speed and high-speed cornering
tests, it shall be evaluated and scored according to four indicators: Nar and Ng
of the low-speed cornering as well as N’ar and N’e of the high-speed cornering,
according to formula (8):

£ _ﬁ'dr+i"’l+}vrd! +-r\'”t
Nu= 1

srddansenedbdbtoneini dddFol bin dde Bad buwdid {8)

Where,

N’ar - The evaluation score of the absolute value of residual yaw rate in high-
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4.3.1 When N is greater than 100, score as 100.

4.4 The evaluation score of the maximum steering force of steering wheel F, is
calculated according to formula (10):

10

F mso_”ann
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Where,

Nr, - The evaluation score of the maximum steering force of steering wheel;

Fmeo - The lower limit of the maximum steering force of steering wheel, N;
Fm100 - The upper limit of the maximum steering force of steering wheel, N;

Fm - The test value of the maximum steering force of steering wheel, N.

4.4.1 When Nr_ is greater than 100, score as 100.

4.5 The comprehensive evaluation score of steering portability test is calculated
according to formula (11):

, I""‘rr.‘|“'.§"r - N.r_
h u: LA R L R AL R L L I R I N L R L R T NI LT Y T TR e ey (11)

14y,

Where,

Nq - The comprehensive evaluation score of steering portability;

ny=0.6+40. 038G,

- The weighting factor related to the maximum total

mass of the vehicle, Gs_ (in t).

5 Steering transient response test (steering wheel
angle step input)

5.1 This test is evaluated and scored according to the vehicle yaw rate response
time T, when the lateral acceleration is 2m/s?.
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Where,

D - Resonant peak level, dB;

Ap - Yaw angle speed gain at f=f,, 1/s;
Ao - Yaw angle speed gain at f=0, 1/s/

6.4.2 The evaluation score of resonant peak level D is calculated according to
formula (15):

10

 p =604 ————
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Where,
Npb - The evaluation score of resonant peak level;

Dso - The evaluation score of resonant peak level, dB; (Translator Note: “the
lower limit”?)

D100 - The upper limit of resonant peak level, dB;
D - The test value of resonant peak level, dB.
6.4.3 When Np is greater than 100, score as 100.

6.5 The evaluation score of phase lag angle a is calculated according to formula
(16):

10
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Where,

N - The evaluation score of phase lag angle;

aeo - The lower limit of phase lag angle, (°);
a100 - The upper limit of phase lag angle, (°);

a - The test value of phase lag angle at the corresponding frequency (see the
remark of Table 5), (°).

6.5.1 When N is greater than 100, score as 100.
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N: - The evaluation score of average yaw rate peak;

reo - The lower limit of average yaw rate peak, (°)/s;

roo - The upper limit of average yaw rate peak, (°)/s;

r - The test value of average yaw rate peak at the base speed, (°)/s.
7.3.1 When N; is greater than 100, score as 100.

7.4 The evaluation score of average steering wheel angle peak 6 is calculated
according to formula (19):

10
P66 — 0100

Ara": 60+

. (050_0) R R s nmm (19)

Where,

Np - The evaluation score of average steering wheel angle peak;

Be0 - The lower limit of average steering wheel angle peak, (°);

8100 - The upper limit of average steering wheel angle peak, (°);

0 - The test value of average steering wheel angle peak at the base speed, (°).
7.4.1 When Ng is greater than 100, score as 100.

7.5 For the automobiles that fail to achieve the base speed, the evaluation
scores of Nr and Ng shall be calculated according to formula (20):

AT'=A70~__60 2 a2 serees P S BT AMS 1N AP RN IS AN NR I VAR TR R (20)

Where,
Va - Pylon course slalom speed that is actually achieved, km/h;
V- Base speed specified in Table 6, km/h.

7.6 The comprehensive evaluation score of pylon course slalom test is
calculated according to formula (21):

_2N,+N,

N, 3

e asseeniieees st aress buanen seenunrn assaenses 21
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