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= Grade Requirements
The gradeablllty requirements for eAWD system shall be as given below by the table

Traction ON Traction OFF
GVW/RGAWR GVW/RGAWR
Feature Variant | Step Colaunch |Slip ColLaunch Feature Variant | Step Colaunch |Slip ColLaunch
@ Base AWD 20% 12% Base AWD 20% na
- | i 0 0 i 0
e = Premium AWD 20% 20% Premium AWD 20% 12%
= Traction Requirements
Low - Co launch performance shall adhere to the following table for FWD based AWD Low - Co launch performance shall adhere to the following table for RWD based AWD
Base AWD Premium AWD Base AWD Premium AWD
Test t(0-3m) - Velocity or | t(0-3m) - Velocity or Test t(0-3m) - Velocity or t(0-3m) - Velocity or
Acceleration Acceleration Acceleration Acceleration
<< AWD Split Mu 30% pedal apply < FWD << AWD
< FWD w/TCS ON | or = base AWD w TCS Split Mu 60% pedal apply < FWD << AWD
- Red: <5kph OFF Split Mu WOT pedal appl < FWD << AWD
Split Mu 30% pedal apply ) p y
5kp2<YeI|0\1N411ikph - hRec\i(. ﬁ 5 kpf115k o Homogenous Low Mu < FWD < AWD
reen>L4kp ph <Yeflows= P Acceleration on a 12% Grade < FWD < AWD
Green>15kph -
Acceleration on a 20% Grade < FWD < AWD
<< AWD . . .
< FWD w/TCS ON | or = base AWD w TCS Low Co acceleration performance shall adhere to the following table for RWD based AWD (Bigger rear Motor)
. Red: <5kph OFF Test Base AWD Premium AWD
Split Mu 60% pedal apply .
Skph <Yellow<15kph Red: <5 kph Average Accelerati Average Acceleration
Green>15kph 5 kph<Yellow<16 kph Acceleration or Un'(;cfnirta |(o+n/ Acceleration or Uniformity
Green>16 kph Velocity @ 120m : f;ﬂ r' y) . Velocity @ 120m (+/-
(Traction VTS) org (Traction VTS) % or g)
<< AWD > FWD
< FWD w/TCS ON | or = base AWD w TCS Split Mu 30% pedal apply >69 kph <FWD >> AWD <<AWD
. Red: <5kph OFF
Split Mu WOT pedal apply Skph <Yellow<16kph Red: <5kph Split Mu 60% pedal apply :72\%% < FWD >> AWD << AWD
Green>16kph 5kph <Yellow<16kph > FWD
Green>16kph Split Mu WOT pedal apply >78kph < FWD >> AWD << AWD
< FWD < AWD > FWD > AWD
Homogenous Low Mu TBD TBD Homogenous Low Mu >341 m/sh2 < Fwo >3.41 m/sh2 < AWD
. < FWD < AWD ! > FWD > AWD
Acceleration on a 12% Grade TBD TBD Acceleration on a 12% Grade 5336 m/sA2 < FWD 5363 m/sA2 < AWD
) < FWD < AWD ) > FWD > AWD
Acceleration on a 20% Grade TBD TBD Acceleration on a 20% Grade 5248 m/sA2 < FWD 5248 m/sA2 < AWD
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. Yaw Requirements
Experimental Yaw metrics Derived from Acceleration In a Turn (AlT) maneuvers

Yaw rate response delta: initial Yaw Rate response after tip in, differentiates understeer v/s oversteer

Yaw rate recovery: yaw rate recovery towards initial yaw rate before tip in, relates to the initial feel of response by the user after tip in

Yaw rate growth: measures consistency of yaw rate response during acceleration prior to saturation/limit

Yaw Rate vs Time During an AIT Maneuver

Yaw Rate After Development
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)

Yaw Rate (“g
sec
L
w -
\
0
Q
(=B
|
|

Initial Yaw Rate

o
n

Unacceptable

6.5 =l 1 1 L 1 I
35 4 45 L} 55 6

3
Wip-ta) Time (sec)

. Yaw Assist Metrics

RWD based AWD

MathWorks AUTOMOTIVE CONFERENCE 2022

AIT - AWD Low Co

AIT - AWD Hi-Co

Yaw Yaw Rate Yaw
Test Response Recover Yaw Rate Growth Response | Yaw Rate
Delta Yaw sec y +1-4 sec Delta Yaw | growth
Rate 0-1 sec Rate
Future
AWD Assist TBD TBD YawGw >0 | EXpansion -
Performance
Vehicles
+/- 0.1 0 <Yaw Gw < +1
pase AWD deg/Sec 18b deg/sec
Premium AWD | ’+/- .5 deg/Sec TBD 0 < Yaw Gw < +2
deg/sec

Surface: < 0.35 Snow/Basalt

Surface: < 0.9 Hi-Co Road

Experimental yaw assist metrics for asymmetrical torque capability - yaw moment spec

Yaw moment target based on speed range

Yaw moment must be scaled to system sizing (maybe use % based on maximum yaw moment capability)

Max Yaw Moment (Nm)
Test < 10 kph 60 kph 100 kph
AWD Assist na na na
Base AWD na na na
Premium AWD 5700 4500 3400
Surface > 0.8 Hi Co
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\ - Dither Algorithm in Pulse Width Modulation
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@ [PalPGLSP1 Master Jorary Ibstract: Pulse width i has lectro-hydraulic proportion ifiers for it is efficient,
- ) BE e exible and anti-interference. Meanwhile, the dynamic characteristics of a proportional valve can be improved by superimposing
(1] 1) EiEE A B ithers to the valve coil. Aiming at the two control parameters, the frequency and the duty ratio of the PWM, the algorithm of the
= 15 4 13 12 11 10 9 8 7 8 5 4 3 2 1 0 arasitic dither in low frequency PWM is deduced. The result shows that the amplitude and frequency of the dither cannot be set
= " " \dependently. In & high frequency PWM, dither with independent frequency and amplitude can be generated separately by changing
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MIL-Passenger Vehicle. Electric Propulsion
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MIL-Passenger Vehicle. Steering, Transmission, Driveline and Brakes
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MIL-Passenger Vehicle. Body, Suspension, Wheels (Longitudinal 3DOF)
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MIL-Passenger Vehicle. Body, Suspension, Wheels (7DOF)
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()
0 Unit:m

{mi's)

RefSpd

Drive Cycle Source

.mat, .xls, .xIsx or .txt file (1800 seconds) 0
U -
0 H
ﬂ -

Block Parameters: Drive Cycle Source
Drive Cycle Source (mask) (link)

Generates a standard or user-specified longitudinal drive cycle. The block

s

output is the vehicle longitudinal speed. You can import drive cycles from:

— Predefined sources
Workspace variables, including arrays and time series objects
- mat, xls, xlsx, or txt files
Use the fault tracking parameters to identify drive cycle faults within
specified speed and time tolerances.

Cyvele Setup Fault Tracking

Drive cycle source: |.mat, .xls, .xlsx or .txt file 1

Drive eyvele source [ile: |:I‘\R 0509YATEV20220509\01_ATEV\Data\CATC mps. mat

Specify variable Select file

Block Parameters: Drrive Cycle Source *

Drive Cycle Source (mask) (link)
Generates a standard or user-specified longitudinal drive cyecle. The block output
is the vehicle longitudinal speed. You can import drive cycles from:
— Predefined sources
Workspace variables, including arrays and time series objects
- mat, xls, xlsx, or txt files
Use the fault tracking parameters to identify drive cycle faults within specified
speed and time tolerances.

Cvcle Setup Fault Tracking

Drive cycle source file: |D\mr:deI\R 0509%ATEV20220509401_ATEV\Data\CATC mps.matl

Drive cyele sout'cc‘l Wide Open Throttle (WOT)

Specify wvariable Select file

[ Repeat eyclically [J output acceleration

Install additional drive cyclegz

r] Output acceleratig

EFEEEX TR

|—_ Repeat cvclically
Units and sample period
Source velocity units (

Output velocity units (&8,

|r|1.- s

Output sample period (0 for continuous), dt [s]: [0 i

Update simulation time Plot drive cycle

Cancel Help Apply

U

WOT Parameters

Start time, t wotl [s]: ") |

Initial reference speed, xdot woto []: |0 Iz

Nominal reference speed, xdot wotl []: [120/3. 6

Time to start deceleration, t wot2 [s]: |50

Final reference speed, xdot_wot2 []: o |5

WOT simulation time, t wotend []: [1000

Units and sample period

Source velocity units (e, g, h, mph): |m."5

mph) :

WOTESHIZE

dt [s]: |0 i

Update simulation time Plot drive eycle

Cancel Help Apply
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Step 1: RIBEBKIIEESHIZE
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Cancel lelp Apply
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(b).

Lateral tire force calculated by Dugoff and MF mode

Figure 1. (cont.) Tire force calculated by Dugoff and MF model
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4000
3000f
LL_‘.
2000F
1000
0 _ r r r r r
0 0.2 0.4 0.6 08 1
N
(a). Longitudinal tire force calculated by Dugoff and MF model
Figure 1. Tire force calculated by Dugoff and MF mode

KK JE: SAE2014-01-0123 Mingyuan Bian, Long Chen, Yugong Luo, and Keqiang Li Tsinghua University
A Dynamic Model for Tire/Road Friction Estimation under Combined Longitudinal/Lateral Slip Situation
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KK #JF: SAE2014-01-0123 Mingyuan Bian, Long Chen, Yugong Luo, and Keqiang Li Tsinghua University
A Dynamic Model for Tire/Road Friction Estimation under Combined Longitudinal/Lateral Slip Situation
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