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CvVuT

Experimentalni zarizeni

CESKE VYSOKE
UCENI TECHNICKE
V PRAZE

- Motorizované osy

- Krokové/servo/linearni motory — pohon os
- Koncové spinace — limity os

- Enkodéry — kontrola polohy

- Senzory — siloméry, teplotni Cidla
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Experimentalni zarizeni

CESKE VYSOKE
UCENI TECHNICKE
V PRAZE

- 2 zatézovaci osy
- 2 silomeéry

- 2 pevné podpory
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slip ring
docking ring . adapter

inner supports

motorized
rotary table loading unit
adapter

docking ring

motorized
loading unit
outer support

with loadcell

specimen
y high-strength
carbon-composite aluminium alloy
high-strength frame frame
outer support aluminium alloy (low X-ray attenuation)

with loadcell frame
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Experimentalni zarizeni

CESKE VYSOKE
UCENI TECHNICKE
V PRAZE
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Experimentalni zarizeni

CESKE VYSOKE
UCENI TECHNICKE
V PRAZE

- 1 zatézovaci osa
- 1 silomér, 1 teplotni Cidlo
-, bioreaktor”

- Ohrev kapaliny

- Pumpa

bioreactor
frame

bioreactor main body
assembly cover - clamp

carbon-composite
frame
(low X-ray attenuation)

specimen

rotary table

adapter _ , motor assembly . . /
loading device \ith harmonic linear guide , ' !
frame gearbox assembly loadcell  fluid

container
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B Experimentalni zarizeni

V PRAZE
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dici software

CESKE VYSOKE
UCENI TECHNICKE
V PRAZE

p python

powered

print("Hello, world!")

PrizplUsobit funkce LinuxCNC

Pouziti LinuxCNC Python Interface Codeless.

Create more.
Deploy everywhere.

Pouzitelnost pro rliznd zafizeni

Vice procesl = vyssi vykon

Dlouhodobé pouziti
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dici software

CESKE VYSOKE
UCENI TECHNICKE
V PRAZE

- Robustni jadro, modularni uzivatelské rozhrani

T Control Software Core "~} T Graphical User Tnterface -
I ! I

i : i

I i :

' Command ' ' GUI plugin 1
: Stat Poller Executor : : o plorin 2
i e

' ! 1 | GUI Core .

| ' 1 .

! Data Data 1/0 X ' 6UI plugin n-1
\ Logger Keeper Manager . :

I ! I GUI plugin n
. : . plug

Server Manager

E

API Provider

TCP Socket Unix Domain Socket
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Uzivatelské rozhrani

CESKE VYSOKE

UCENI TECHNICKE

V PRAZE
b RaPoSoft - +
About  Help

Manual Control  Measurement = Force Control

x Min: -0.001 Position: 14411.968 / 2458.222 Max: 26000.000
[um] HOMED Encoder: 14424.059 / 2470.012 Error: -11.789 velocity limit: 0.0001 H Wi AT
|
SR Max velocity: 2000.0 um /min
Y Min: -0.001 Position: 13916.424 / 2412.470 Max: 26000.000
[um] HOMED Encoder: 16821.260 / 2419.572 Error: -7.102 Constant | Linear | Sine | Square | Triangle | Sawtooth
I £(t) = Asin(2MEL+Q)+B
A | 1.0000 - B [o.0000 L
f | 1.0000 .| Hz @ |0.0000 “| rad
AIN O futek_1M = 7.090 N | | ‘ |
: Cycles count |1{JD || Plot periods |2 ||
Smooth: ‘53 : Contact: g Owerload: Tare
1
06."5
AIN T |futek 1N - 7.047 N 0sa
0
1|5 i Contact: Overload: Tare 0,25
smooth: | 50 _ P px

Unlock Sensors

Lock Sensors LU [ e L L ey e |

025 05 075 1 1.25 15 1.75 2

Rate:  200.0 Hz Time: 2733 s Samples: 54774 Data: 3.8 MB
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Uzivatelské rozhrani

CESKE VYSOKE
UCENI TECHNICKE
V PRAZE

AINO: | futek_IN - 5.025 N
smooth: lSCI || Contact: ﬁ Overload: \‘ | Tare
AIN2: | bioselmostroj_thermometer = | 25.047 °C
smooth: | 1000 |

Manual Control Measurement Force Control Bioreactor

. . Heating Active fr

Fump Temp Control | Temp command 37.00
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UCENI TECHNICKE

CESKE VYSOKE
V PRAZE
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CESKE VYSOKE 4-b0dovy, Ohyb pl’s kovce

V PRAZE
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CESKE VYSOKE
UCENI TECHNICKE
V PRAZE

50

4-bodovy ohyb piskovce

Force-displacement 4-point bending, 16057 Msene - averaged
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et Zatezovani lidské kosti

V PRAZE

Zatézovani lidské kosti

ve fyziologickych podminkach

Vzorek z kyCelniho kloubu

|5mmI

X-ray tube

flat panel detector

carbon tube

sample container

loadcell
fluid hoses

bioreactor

loading device
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P Zatézovani lidské kosti

V PRAZE

igg - " Human bone Fluid and voids
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CESKE VYSOKE
UCENI TECHNICKE
V PRAZE

Unavové chovani lidské kosti
ve fyziologickych podminkach

Vzorek stehenni kosti

Unavové chovani lidské kosti

Zpétnovazebni rizeni (PID controller)

NN\

force command

Set-Point

de(t)

Derivative
D_term
T dt

Dterm = K

New_Feedback Value
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-z ]I Unavové chovani lidské kosti
R

UCENI TECHNICKE
V PRAZE

Force - displacement diagram
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Unavové chovani lidské kosti

CESKE VYSOKE
UCENI TECHNICKE
V PRAZE

Force - time diagram
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Unavové chovani lidské kosti

CESKE VYSOKE
UCENI TECHNICKE
V PRAZE

Displacement - Cycles diagram
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el Unavoveé chovani lidskeé kosti

UCENI TECHNICKE

V PRAZE
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CESKE VYSOKE
UCENI TECHNICKE
V PRAZE

- Univerzalni softwarovy ndstroj pro rlizna zafizeni

- Adaptace pouze zménou parametrd v textovém souboru

- Koméréni nasazeni pro Ustav geoniky AV CR v Ostravé

- Rada publikaci, zdjem LinuxCNC komunity

- Mozny vyvoj:

- Pokrocilé experimentalni procedury (real-time zpracovani obrazovych
dat — 2D/3D obrazova korelace)

- Vzdalené rizeni
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CESKE VYSOKE za’Vér - VZda,Iené ‘rll,zenl’

V PRAZE

Remote TCP/IP Control Experimental
PC unit device

(client) (server)
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Dékuji za pozornost



