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Simcryogenics : un outil de modelisation pour la cryogenie
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Rotational Friction

Friction in contact between rotating bodies

Libraries:

Simscape / Foundation Library / Mechanical / Rotational Elements 1 o -
! ("8 Block Parameters: Rotational Friction

Rotational Friction

The block represents friction in the contact between rotating bodies. The friction force is
simulated as a function of relative velocity and assumed to be the sum of Stribeck, Coulomb,

and viscous components. The sum of the Coulomb and Stribeck frictions at zero velocity is
The Rotational Friction block represents friction in contact between rotating bodies. The friction torque is simulated as a functio often referred to as the breakaway friction.

Description

Sibeck fricion Connections R and C are mechanical rotational conserving ports. The block positive direction is
Viscous fiction from port R to port C. This means that if port R velocity is greater than that of port C, the
block transmits torque from port R to port C.

» Source code
Settings
Parameters Variables

Breakaway friction Compile-time
Coulomb friction

Compile-time

Coulomb friction
torque:

Viscous friction
coefficient:

Compile-time

Compile-time

The Stribeck friction, Ty, is the negatively sloped characteristics taking place at low velocities [1]. The Coulomb friction, T, resul
often referred to as the breakaway friction, Ty, The friction is approximated with the following equations:

T = /2e Ty — T(-)-cxp(—(i)') Y T tzmh( d ) + fw

sy ws; WCoul

Wy, = Wy, ﬁ

Ocou = Wpr/ 10

®=wr—wWc




Py bench % - P+ By Nettoyage [@ 4 & LD e 0@ @ Itableloolmp

oreElectricAircraft »
Editor - C:\MATLAB\R2019b\teolbox\physmod\simscape\library\m\+foundation\+mechanical\+rotational\friction.ssc
friction.ssc +

component friction < foundation.mechanical.rotational.branch

parameters
brkwy trq =
brkwy vel
Col trqg =
visc_coef

end

parameters (Access=private)
static_scale = sgrt(2*exp(l))* (brkwy_trg-Col_trq):;
static_thr = sqgrt(2) *brkwy_vel;
Col_thr = brkwy vel/10;

assert (brkwy trg>0)

assert (brkwy_vel>0)
assert(Col_trg>0)

assert (Col_trg<=brkwy trq)
assert (visc_coef>=0)

Torgue 1s a combination Of V1sSCous

t == visc_coef * w
+ static_scale * (w/static_thr*exp(-(w/static_thr)~2))
+ Col_trqg * tanh(w/Col_thr);
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L'OAPS : un systeme temps reel d'aide au pilotage de reacteur nucléaire
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Axial-offset control

OAPS screen

100
Time (m

Axial offset deviation / Dilution-boration flowrate

80 100 120
Time (min)

*a PWRsimu

Current recommendations: 06 min left

power
pvr
dilution

120 -- 130 min
120 -- 130 min
120 -- 130 min

xenon concentration (N/A)

temperature de

100 %NP
1 %NP/min pvr

6 kg/s

Power profile

OAPS System

Real time predictive system
for flexible operation

Next recommendations: in 06 min

power 130 -- 140 min 100 %NP
130 -- 140 min

130 -- 140 min

1 %NP/min

borication 0.1 kg/s

Xenon concentration / boron concentration

40 60 80 100 120
Time (min)

Average coolant temperature deviation / Control rods position

M

80
Time (min)

Temperature control

boron concentration (ppm)

Xe and B
concentrations
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Predictive Nuclear Reactor Model
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