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1. Material Fatigue Test

2. Car Door Fatigue Test
3. Mechanism Assemble

4. Bridge Structure Test
5. Mixer System

6.4 BHURA

| At ADLINK, We CARE Teimorooy ine.



N — P RHIAPL(MTS)

Material Test System

Methodology

B Apply force by hydraulic actuator or stepper motor(?0 i3t £iX)
B Measure displacement by linear encoder(Zk 4 2w i %3)

B Sense force by Load-cell Transducer (Ff E & Ei2%)
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B Transforms applied force to resistive change.
B A four-terminal device consists of four resistors.

H Load-cell Sensﬂwﬂy(ﬁfé“l' w5778 ) mV/IV (milli-volt per
Volt)
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B A 4-mV/V load-cell(FREAZEES) with 10-V excitation,
will produce 40mV across Vo+ and Vo- at full-load.
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% Load-Cell (FREALE2S) Measurement

High resolution: 24bit

Noise: < 100nV

Acquisition Speed: 50 ~ 200, up to 4K Sample/s
Stability: < 5PPM drift (200000 COUNT)
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B A unit that describes the ‘least significant change’.

B A weight measurement system can Detect.
B A stable readable number.

A load-cell (R EALE%S) indicator capable of displaying
1,000,000 counts, can resolve 1-ppm of full scale( # %)
l.e. 2-gram on a 2000-kg Load-cell
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The ‘Count’ is required for different applications.

4 mVIV @10V
Applications Counts Voltage/count
Commercial / Home use 2,000~10,000 20 4V
General industrial 5,000~10.000 8uV
MTS applications 10,000~100,000 404V
——— —
Scientific / High-precision MTS < 200,000~500,000 | 200nV D
e — _)4
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B 4 Multiplexed Channels
B Up to 200 Sample/sec
—l > 200,000 counts for 3mV/V load-cells (FRE

B 10V Excitation
B Stability: <5 PPM drift

—— count = 3mV /V x10V =150nV

200000
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Challenge

Noise

Drift

3mV/V@10V
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Thermal Couple Effect

/|~Z é}ig@*@ H(J EI:[%‘Z‘A Lead Resistance

Thermal Noise

- %‘E"Lﬂ—'ﬁ?ﬁﬁi‘%ﬁ\*ﬁ Semiconductor Noise

RFI Noise
Resistor TC Mismatch

Excitation
Generator
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Reduce Semiconductor Noise, Thermal
Noise and Thermal couple effect.

Eliminate lead
resistance effect

/
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ENOB VS Data rate

‘—O—Gain =25 = = = =200K-count limit ‘

25

24 Ideal 200000 count
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40

Data Rate (Data output per second)
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« PCI-9524
— Strain gage based transducer measuremet

e 4 transducer input channels |
e Support 2.5/10 Vdc excitation voltage
e 24-bit Internal A/D resolution PCI1-9524
o Up to 30KS/s sampling rate for single channel
* Up to 4KS/s for multiple channels
o Support 1.0 to 4.0 mV/V sensitivity

 Up to 1/200000 accuracy with remote sense and auto
zero enabled

— General Analog Input
e 24-bit internal A/D resolution
e Support £10V, 5V, +2.5V, +1.25V input range
4 differential inputs
o Up to 30 KS/s sample rate
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— Analog Output

e 16-bit internal D/A resolution

e +/- 10V output range

e 2 Analog output channels

o Up to 5KS/s update rate

* 5 mA driving capability
— Motion Control

o 3 AXIS

« OUT/DIR, CW/CCW pulse output option

« Up to 500K output frequency

« 24-bit up/down counter for incremental encoder feedback
— DIO

6-CH isolated DI and 6-CH Open collector Darlington DO
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PCI-9524 100% Fit MTS

o

:| High-Accuracy

!l  Transducer
Input

1\
PO
: 24-hit

\Analog Input

AB-Phase

L ——
| At ADLINK, We CARE _ TeCHNOLOGY ING.



BB ERINBIERE R

.'5
<t
AN
= ADLINK ADLINK
© 9118HR
A — .
\
A
)
<R 5 ADLINK ADLINK
! 2502 2010
400K, 14bi 2M, 14bit
= ADLINK ADLINK ADLINK
~ 9112DG 2208 9812
-~ 10K, 12bi 3M, 12bit 20M 12bit
100 Sample/sec 500 Sample/sec 20M Sampie/sec 22

- At ADLINK, We CARE %%ﬁfg i. ‘T’&E.!TQIH!,S



B =

* PCI-9524%5K5 BEAK B R 248 KRR R BT I B R 9%
TR 1 0] @

* PCI-95243R A1 BN AN L E BRI T &

« PCI-9524¥F Fa5€200000 CountsH 4 #r %

Ny

| At ADLINK, We CARE i TECHNOLOGY ING.



|
| At ADLINK, We CARE _ TecHNOLOGY INC.
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1) Noise Sources

Semiconductor Noise =~
Thermal Noise =
RFI Noise —

2) Drifts

Thermal Coupl
Lead Resistang

MCIHE HEAT

E,, = /4kTRB

_ _ Ein=  Thermal noise voltage in Volts rms
Resistor TC Mi k = Boltzmann’s constant (1.38 x 10 —23)
T= Absolute temperature (Kelvin)
R = Resistance in ohms
B=

Noise bandwidth in Hertz (fyax=fmin)

Copper—Aluminum
Copper—Nickel
Copper—Copper Oxide
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APPENDIX

1) Noise Sources

Semiconductor Noise
Thermal Noise
RFI Noise

2) Drifts

Thermal Couple Effect
Lead Resistance
Resistor TC Mismatch
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-> Auto-zero, digital filtering
-> Auto-zero
- Input analog filtering

- Auto-zero
-2 Remote-sense
-> Tracking Resistor Network
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IS
e 4 transducer input channels

e 24-bit Internal A/D resolution

e 200000 count stable read with remote sense and auto
sense

4 B ARG
e 3 Axis Motion Control
 Encoder feedback
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