POLITECHNIKA OPOLSKA

Komputerowe wspomaganie eksperymentu

Moduty USB: karta pomiarowa,

wzmachniacz tensometryczny.

Konfiguracja pomiaru odksztafcen za
pomoca tensometrii elektrooporowej.

CompactDAQ

Katedra Mechaniki i Podstaw Konstrukcji Maszyn

dr inz. Roland PAWLICZEK

Ztgcze USB

Urzadzenia akwizycji danych pomiarowych, w ktérych wymiana danych z

jednostka nadrzedng odbywa sie za pomocq protokotu USB. Ztacze daje

mozliwos¢ zasilania urzadzen zewnetrznych

Standardy zasilania USB

Typ

|Natqienie |Napigcie

Moc

USB 1.x and 2.0 500 mA 5V 25W
USB 3.x 900 mA 5V 45w
USB Battery Charging (BC 1.2)[0.5-1.5A |5V 2.5-7.5 W

USB 1.1 - daje przepustowos¢ Full Speed z predkoscig 12 Mb/s (1,5 MB/s)

lenn/ann —n

3

2 C/AC AL

USB 2.0 - High Speed predkos¢ zapisu ok. 25 — 30 MB/s, a odczytu 30 — 42 MB/s.

Port jest kompatybilny z USB 1.1.

USB 3.0 - Super Speed pozwala na prace z predkoscig do 640 MB/s. Kabel USB 3.0
posiada dodatkowe 2 pary przewodow ekranowanych. Port jest kompatybilny z USB

2.0iUSB 1.1.

Zlacze typu A Zlacze typu B
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Karta pomiarowa USB

NI USB 6009.
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Karta pomiarowa USB

NI USB 6009. Wejscia Analogowe

Table 4. Analog Terminal Assignments

Signal, Signal,
Module Terminal Single-Ended Mode Differential Mode
1 GND GND
2 ALO AlO+
_ 3 Al4 ALO-
™
) 4 GND GND
b 5 ALl All+
“l(H 6 Al'S Al l-
IS
) 7 GND GND
o
-~ 8 Al2 Al 2+
= 2.
i 9 Al 6 Al2-
o
- 10 GND GND
o
=
= 1 Al3 Al 3+
& Iy .

2l o 12 AL7 Al3-
= 13 GND GND
B

< 14 AOO AOO

K v
: 15 AO 1 AO1
16 GND GND

Tryb réznicowy (Differential)

MUX NI USB-6009
CHO+ o——t— o
cH2+ GhD
cH1+ t
. GND
2 Instrumentation Al VAI 1+
CH7+ o3 Amplifier  AISAI-
" GND
U A2z
oo = A GAIZ-
Via GND
cHz- e
A2MS-
o i GND
- AOO
.
A01
ot o]
G GND

AIGND o]

Niesymetryczny (RSE)

NI USB-6009

B, ¢ —oneT 1] POO
CHO+ oo e | Po.1
Al 4781 0= 3 Po2
ozt 2 ano | [4] Poa
CHI+ At | 5] Po4
: asan- | o] Pos
. Instrumentation SN0 | L7 | Pas
CHY 4 O + Amplifier Azmize |8 | Po.7
Al G/A1 2= ] P10
* ano | 9] LY
A | [11] Pz
= ATAI3- | [12] Pa
Ve enp | [13] PFIO

A00

A1

1GHD %7 - GND

22.11.2017



Karta pomiarowa USB

NI USB 6009. Wejscia Analogowe tryb réznicowy:

MUK NI USB-6009
CHO+ o————0>
CH2¥ oo | [A]17] | Poo
cHLe t e £3 T18| |3
5 onp | (4 [20] | Poa
A ol Instrurnentation Al 1A+ | [ [21] | pos
CH7+ o——' Amplifier Alsalt- | [6[22] | Pos
m + | [aar] | o7
i o O erere G0 AlgRaI2- | 19 [25] | P1O
Zakres pomiarowy £20 V o o oo | [iofe] | ma
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Karta pomiarowa USB
NI USB 6009. Wyjscia Analogowe.
Zmiany napiecia tylko programowo w zakresie do +5V
Table 4. Analog Terminal Assignments
Signal, Signal, | e e e e '
Module Terminal Single-Ended Mode Differential Mode : L AO
i GND GND h t.
2 ALO AlO+ E E
e : s Alo- ! NI USB-6008/6009 Load
== T1 4 GND GND : ;
i 5 ALl All+ H !
‘ : 6 ALS Al l- 3 "GND
o 7 GND GND e it '
S 8 A2 Al2+
i 9 Al6 Al2-
= 10 GND GND
;\1: 1 Al3 Al 3+
; 12 AL7 Al3-
: 13 GND GND
~ | 14 A00 AOO
NI + _‘;;
15 AO 1 AO1
16 GND GND
6
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Karta pomiarowa USB

NI USB 6009. Wejscia/Wyjscia Cyfrowe
12 linii cyfrowych, P0.<0..7> i P1.<0..3>,

G)/";dév
Lep | Slr
=

LED
@,/' }
LI LIL
® —>
T 45V TTL Signal
!
@ _—
/O Connector

1 P0.0 configured as an open collector digital output driving an LED

2 P0.2 configured as an active drive digital output driving an LED

3 P0.4 configured as a digital input receiving a TTL signal from a gated invertor
4 PO0.7 configured as a digital input receiving a 0 V or 5 V signal from a switch

NI USB 6009. Wejscie cyfrowe (Counter)
32 bit, zliczanie w gore, inkrementacja licznika na zboczu opadajgcym.

Wzmacniacz tensometryczny USB9237

rozdzielczosc 24bit

4 kanafy pomiarowe

konfiguracja tensometrow petny i péimostek
prébkowanie 50/n [kS/s], n=1,2,3,4 -
kompatybilnosé struktury Smatr Sensors (TEDS) =

RJ-50 (10p10¢)
Modular Plug
and Receptacle Signal Signal
Pin Numbers RJ-50 Pin RJ-45 Pin Name Description
| — - SC Shunt calibration ,
2 e— 1 Al+ Positive input
signal
3 2 Al- Negative input
signal
4 e— 3 RS+ Positive remote
sense signal
5 e— 4 RS- Negative remote
sense signal
6 — 5 EX+ Positive OBUDOWA
excitation signal* .
(Carier)
T — 6 EX- Negative
excitation signal* np. NI USB-9162
8 7 T+ TEDS data
9 — 8 T- TEDS return*
10— ¢ o SC Shunt calibration 8
* These signals are shared by all four RJ-50 connectors on the NI USB-9237.
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Wzmacniacz tensometryczny USB9237

Schemat potaczenia tensometrow:

*When you connect a half bridge
TEDS T- to the NI USB-9237, the Al- signal is
not connected.

1 The dotted line indicates that the full 2 These four signals are the only
bridge is optional while the half bridge signals that must be connected.
is required.

Figure 7. Half- and Full-Bridge Connections

Wzmacniacz tensometryczny USB9237

Remote sensing (RS): korekcja btedu wzmocnienia mostka od zasilania
tensometréow:

Figure 8. Remote Sensor Error Compensation

Ugx=10 V, Ryyigge=1208, Riaq=10Q > Ups=[1-(20/120)]*10V=8,33V

Ciggta i automatyczna korekcja btedu zasilania tensometrow wynikajgca
ze spadku napiecia na rezystancji przewoddw zasilajacych mostek.
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Wzmacniacz tensometryczny USB9237

Shunt calibration (RS): zalecana zwfaszcza dla ukfadu podtmostka.
Koryguje btedy wynikajace z dodatkowych rezystancji przewodow
zasilajgcych mostek i tgczacych z tensometrem czynnym. Tensometr
bierny moze sie znajdowac blizej mostka.
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i

R, R,
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Wzmacniacz tensometryczny USB9237

Excitation Voltage: zasilanie mostka 2,5V - 10V.

Mozliwe jest zasilanie ze ztacza USB o wartosci 2,5V 3,3V i 5,0V z
ograniczeniem na moc do 150mWw.

Moc dla uktadu mostka
V2

pP— VEx
R

gdzie R jest rezystancjq zastepczg uktadu tensometrow.

Ze ztacza USB mozna zasilaé:
5,0V dla czterech pétmostkow z tensometrami R=350S2
3,3V dla czterech petnych mostkdw z tensometrami R=350%2
2,5V dla czterech pétmostkéw z tensometrami R=120S2

Dla wiekszych mocy konieczne jest zasilanie zewnetrzne, np. z
baterii.

12
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Wzmacniacz tensometryczny USB9237

Konfiguracja pomiaru: Acquire Signal/Analog Input/Strain

3

gl

Initial

Internal

DAQ
Assistant
data
DAQ Asssstant
o
Select the measurement type for the task. {5~ Acquire Signas
A tasik is = collection of one or more vitual ehannels with S Analog Input
timing, triggering. and other properties.
T o i vithin a single task. & Votage
tyoe. @ Temperature
na::w Add l:vhnu\qln button to I %o Stran = I
ek | _ﬂ% & Current
HXE] e )3 sran Setp
[ | o
13
(o) (Coen)
Wzmacniacz tensometryczny USB9237
Konfiguracja pomiaru:
Configuration | Triggering | Advanced Timing Gage Gage
Charmil Setting Factor ~ Resistance
[FHX])[E]  oea )P Strain Setup s 2,15 120 |
| &' Settings l W Device |
ex i T Vex Source vex Value
= . .

Strain Configuration
Full Bridge I

Full Bridge II *\

Full Bridge III

Half Bridge I
Half Bridge IT

Quarter Bridge I
Quarter Bridge IT

Factor Resstance  Voltage
2,15 120 FM _—
Vex Source Vex Value onfiguration
Cick the Add Channels button oterrsl (3] = 5| | Fuibrcge! ﬁq
{n S ne et b leadResstance  Custof Scaing g T ——
o 0 No Scale > y
v 4 [~]
Acqusiion Mode toRead Rate (H2)
Continuous Samples =2 1,( *®
- T
Lead Resistance

Remote sensing

0 J

Shunt Calibration

14
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Wzmacniacz tensometryczny USB9237

Konfiguracja tensometrow:

Ralse)
+ L
Vex = Vo =
Ra(+&) t L
Full Bridoe T—Four activa gages with two Full Bridge IT—Four active gag Full Bridge I1I—Four active gages vith twe
pairs subjected to agual and opposite aligned vith maximum principal aligned with maximum principal strain and
strains. tvo Poisson gages in adjacent legs. tvo Poisson gages in opposite legs.
Ry
. . ‘
Vex Vex
Half Bridge I—Tvo active gages with one zligned vith maximum Half Bridge I1—Tvo active gages vith equal and opposite
principal strain and one Poisson gage. strains.

Vex =

Quarter Bridge I—Single active gage. Quarter Bridge II—Single active gage and one dummy gage. 15
Wzmacniacz tensometryczny USB9237
Kalibracja (zerowanie) mostka:
[Configuraton | Trggerng | Advanced Teng |
[+ setais (M@ Stran Setup
Q o
Gick the At Charisis button
(4} to add mare chaes o
the task.
g
MMW‘M ool 1. Leave strain gage alres:(nosn-m)-\
Contruous Samples [~] 2. If performing shunt calibration, connect your it resistor to your hargware terminals. See your hardware manual for detals.
[ Enable Offset luling
[F] Ensble Shunt Calbration et
R R4
Shunt Resistor
Vakie prery Ch: Ch+ @H
Locaton RED RZ a3
vex-
NOTE: R1and R2 are not accessble in Half and Quarter Bridge configurations.
(e ]
16
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Wzmacniacz tensometryczny USB9237

Kalibracja (zerowanie) mostka:

Strain Gage Cal o

Ii Measure and Calibrate

NATIONAL INSTRUMENTS ™

Channel Informatin Offset Adjustment Gain Adjustment (with shunt)
Name Pous.l = I dj. val. Er
anac e
Stran Ocksztakcenia/ai 3615 | 023 19,9515 | esiemEd 1000|702
\__
™

N

N,

N

NG Strain Gage Galibration.

NATIONAL INSTRUMENTS™
Measure and Calibrate

Channel Information

Offset Adjustment Gain Adjustment

Tame 3 Er % Sm.Stan | Wess.Stan | GanAd).val | Em % |@
T
Stran Ocksztakenia/aid 11,76066 058 | J 2 nfa nfa nfa
\ g
X)Caﬁhmthnsncﬁsﬁlul veaswe | [ Resetbata | [ coibrate |
Help ] [ <<sak J[_Fosn | Cancel |
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Wzmacniacz tensometryczny USB9237

Skalowanie odksztatcen:

c=Es

Odksztalcenie

E=2,1-10°5 MPa
——

“# NI-DAQmx Scale | ) Description

Linear Scale

Scaling Parameters
Sioge t-Intercent

Resulting Equation
f=2,1E411X 40

18
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Modut CompactDAQ

Transfer danych USB, Ethernet, WiFi:

Obudowy (Chasis)

Voltage
Current

Digital I/O

Counters and Timers
Temperature

Strain, Pressure, and Force
Sound and Vibration

Vehicle Communication Buses
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