FISITA
WORLD
AUTOMOTIVE
COMNGRESS

- Zs £2014-LWS-040

A TSI The Russian Federation
A Nizhny Novgorod State Technical University named after R.Y. Alekseev
NNSTU Transport Systems Institute

Modeling of Roads Impacts
for Life Prediction
of Light Commercial Vehicles Parts

Tumasov Anton - presenter
Ogorodnov Sergey, Zezyulin Denis,
Makarov Vladimir, Vashurin Andrew,
Trusov Yuri

FISITA 2014, The Netherlands, Maastricht — Tuesday, 3 June



* TS| Cooperation between NNSTU and GAZ
e &
NNSTU - Governmental support of R&D

NNSTU — the best traditions of Soviet and Russian engineering school

i Nizhny Novgorod

nnnnn VHoa\r)opou =
» ~OKaa

OCigpalo;:x OYnbanc

GAZ — Russian producer of LCV

R&D financed by Ministry of Education and Science
of the Russian Federation

Contract Ne02.G25.31.006 from 12.02.2013
Governmental Regulation Ne218 from 09.04.2010

LWS Lightweight solutions F2014-LWS-040



8 TS| Cooperation between NNSTU and GAZ
& »
NNsTU - Governmental support of R&D

Nizhny Novgorod Region

Characteristics of a road

A WNR|IZ
10

Road in good condition
Little worn road

Badly worn road
Broken road

| Level road

Hilly country road

F2014-LWS-040

LWS Lightweight solutions



a Characteristics of aroad
. TSI

NNSTU

2 Little worn road

3 Badly worn road 4 Broken road

LWS Lightweight solutions F2014-LWS-040



‘ .
TS| Experimental research
& NNSTU

LOGIC
VBOX

((RACE

Vehicle and test equipment

LWS Lightweight solutions F2014-LWS-040



. .
TS| Experimental research
NNSTU

n, pieces n, pieces
50 4 2 A
40 \
\ 15 Y
30 +
\ 10
20

1N N\
10 . . \0
0 ’\-\f"‘"—-‘— AP 0 \\\e"v;._pv_’
0 50 100 150 L, m 0 20 40 60 S, m
Distribution of roughness The length of roughness
length (road 2) “wavelength” (road 2)

LWS Lightweight solutions F2014-LWS-040



“ TS| Roadroughness

€D st The exponential law of distribution
Aler it x>0
n(x) =+ A

where A=a-AX, A a >0 — parameters of this distribution, Ax — discretization step of sizes of roughnesses,
a and A — empirical coefficients.

The average
Ne - Type of Size parameters | Distance settings depth of
Characteristics of a road roughness roughness, cm
a A a A

: . Potholes - - - - -
1 Road in good condition Cracks - 1 180 5 -
i Potholes 185 15 100 15 1
2 Little worn road Cracks - > 120 5 -
Potholes 100 45 110 6 2
3 Badly worn road Cracks - 3 50 5 -
4 Broken road Potholes 190 150 190 5 3
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* TS| Theinfluence of the vehicle speed on the
7% \nsTu  vertical acceleration of the unsprung mass

Average square value of the vertical acceleration, m/s’
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1 - Road in good condition, 2 - Little worn road, 3 - Badly worn road,
4 - Broken road, 5 - Elements of the road network (tram tracks, crossings, etc.).
The dots show the experimental data
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a TS| Relative time of “road action”
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NNsTU - Relative daily run
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“ TS| Relative vehicle run
NNsTU - Probability density of road grade

Relative vehicle run

Gear (step)

m ]

LI

m3

i ‘5‘ Probability density of

|
road grade

/N
* M R "l *

-0l -008  -0.06 -004  -002 0 0,02 004 008 0,08 0.1

Angle, grade

LWS Lightweight solutions F2014-LWS-040



TS| Conclusions
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—wwmewm 1. Methodology of simulation of the impacts from
o road surface was proposed.

Y4eTOM M3HOWEeHHOCTH

2. The set of initial data for simulating of the
loading history of LCV was collected.

Brusinue CKOpOCTH Ha
BepTHKanbHbIE YCKOPEHUA Npu
ZBIKEHUH MO XapaKTePHbIM

R 3. A search for ways to determine the statistical
i e e R distribution of velocities of LCV In the

0024865 conditions of suburban roads taking into

account the traction and speed characteristics

of vehicles and parameters of macrorelief
yiecnios hopr ¢ pewi . . (distribution of longitudinal slopes) was carried
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4. |Is currently underway to find ways to further
account of the basic elements of the road
network (tram tracks, crossings, etc.) when
generating the ordinates of a microprofile.
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