UNIVERSITA
DEGLI STUDI

A new efficient conformal contact model
for multibody and railway applications

FIRENZE

Author: Ing. Leandro Nencioni
Department of Industrial Engineering
Laboratory of Applied Mechanics
leandro.nencioni@unifi.it

Architecture of the model:

r------------------

NORMAL PR

-
Gy Py

Offline Results

OBLEM

PhD program in
Information Engineering

| |
I MULTIBOUY MODEL OF G, FXTENIDLD KIK PIOTROWSKE I : | Firt attempt of the Tangential pressure in a generie node
Conformal Contact Model: Normal Problem: THE VEHICLE L. | o (5 5) i gentalprerreingsg
= | Fnlty r
J [ | Ax
(- \ x";,sTi) = x"i_q,8T:) ———8(x",s"
7 v ‘ ‘ Aopn -I - ) } [ pA( t 1) pt( -1 ]) Lx ( )
|
- = = TANGENTIAL PROBLEM i ;
Gu  Su L { ° I llpa(xs s™)I| < wpn(x75575), then (x7;,57;) is
5(x,y) N\ - |
Gey) |
= e . i [ .
F 2 {‘\ Co-Simulation Solver Interface iR I I enclosed in Aggn:
S o SIMAT I Tangential I i (
i G4 - P _
Eﬂl& MATLAB 4 I . ' | p,(xrl-, Srj) = pA(xri' Srj)
& CSIMULINK 1 ' 1
N ‘ (7457 = 0
U | Siidings |: |
Interpencitration = = = = : } .
Region For Fe, M, My I - : | © If ”pA(xri'ST]')” > ﬂpn(xri'srj)' then (xrl,’srj) 1S
-
- ) )
W‘;:"';:;"’l’o"?" ’AI :— Ly N B B B B N N § | » enclosed in Asld-
-
Entended Piotrowski contact model r (x7,s7})
o j
, 3 Pu(xTisT)) = (675 oA
wESx";(0) Jx7(s7)2 — x? cos(a) (1 —v) N Jx72(s™) — x"? sin(a) Ks” dx'dy’ : Ovlput of the r‘m’””‘”"’u:' [pa(x7s,s7;)||
Po=—F=——"+ x ay Lx
2(14v) (J, JxT?% 4 572 x"? 4572 T o= roor R ( LA oo
‘ Xts Oulput of the Nlormal Problem | Fe= M pe(x’,sT) dAc < s(x"y,s7) = Axmy(s7)) pe(x"i ™) —palxis"))
C i
Semi - elliptical pressure dirtribution I -
Manimum Normal ( > Do Normal Pressvre F,= pa(x",s7) dA. I M, = (x—-0") Ap(x7,s7) dA, AsT
» r 1
pressure L Dn (xr,sr) = - (0) xrlz(s"‘) - x"‘z dirtribution > Ac I Ac / x"A = E-
L - | Real contact
T M, = (x—0") Ap,(x",s") dA, : A N pep
4 SDEC contact . /
¢ I patch " A4
A\ 4
Extended Piotrowski Classic Piotrowski
local contact resvlls: 10 10
, Herizian Contact Patch 9 9
’ N, 1 N 1
,,, % ZT [mm] B GTI::[;;Z.;SHTE 8 07‘7;:.[;;2?5“!’8
’ s 7 a 7 a
~ == - e
Straight Track Oase » 6 £ e Ee £ 20 wea
. 5 — 960 MPa E 5§ — 962 MPa
Ecom| % | e
: i K=
2 Prax = 1592 MPa 2 Prmax = 1593 MPa
2 2
Real Vebicle UIC Z1 (passenger
1 1 Y e Moltibody model reference syriems
Y e B e Y A Sy Ay Sy A pm—
100 80 60 40 20 0 20 40 60 80 -100 o 0 1 3 $" 74 B 0 . 7 o /
X" fmmj x"[mm)] x"[mm]
Conformal Contact Pathe
4
A zr
,/ q"?m [mm] Normal pressure 10 Normal pressure
,, o PalMPa) PaMPa]
4 e . f=s
Curved Track Case 780 £ lesomea = % £ e wra
= 1544 MPa = 1253 MPa
§os g oo
B=z] o2 R
Y [mm] Primax = 2541 MPa 30 Prmay = 2124 MPa
35 35
/ 7 T T T 7 ! T T 7 1™ 220 AG ®
100 80 60 40 20 o 20 -40 60 80 -100 = I z V(sl)
X" [mm] Multibody model in Simpack Rail
Extended Piotrowski Classic Piotrowski




	Diapositiva 1

