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Auto Calibration and Simulation Method
for a Strain Gage Type Transducer/Signal Conditioner

% A e
(Jae Taeg Yu)

Abstract : We introduce a new auto-calibration/simulation method for a strain gage type transducer/signal-conditioner which
guarantees the output linearity and compensates the error automatically. We design a micro voltage supply which is able to
interface either AC or DC type excitation voltage. A new strain gage simulator is also designed. We make linearity output of
the signal conditioner and can compensate error automatically with this new auto calibration/simulation method. The
experimental results show that the error between the real value and the expected one is less than 1%.
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Fig. 1. Wheatstone bridge circuit.
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Fig. 2. Bridge circuit of 3 wire single active.
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Table 1. Characteristics of excitation voltage.
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Fig. 3. The block diagram of autocalibration system.
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Fig. 4. Circuit of a micro voltage supply.

1.1 O|AXUEy 7|
HlAAG DAY A3 wd AlXEA] AA g
AR QJom, AERAT] oA F El~ o] 7]7%kel o

gk 28 mV/V)e] BIEH Y5 AEZH7]9] AP H

225wy Jbestes dAEo °‘D} wgh Azzd
719] o7)1:%ke] 2~AC/ DOYEH A Adglo]l M2 58
ol o BE AsxAH7Y nHe AME JbEsslEE 4
A=tk 71 A LAYl ACDC Typed] o
717%k9] Fejol] we} ME EelEo] o] BHI HE B
sk WAzt W)Y AL I 490do] 7t B
A F=2o] 3500£0.1% AFS WHZ 27f dFsiem,
10V DC~ACms] H71A%S 598 & Utk E3h
0.25, 0.50, 1, 1.5, 2.0, 3.0, 5.0 mV/V &9 4 HE +& *94
X](Push button)E o|&3}e] zt R=& ]——6}37_
(Positive), H(Negative) == HZlo| 7]——0]—&1 ZA] 7]01]
AT E FF 7HeIESE A Jow, R1~R77J}th
349.73kQ40.1%~ 17.23kQ+0.1% A& Abgdle] Awsl =
Ho] Z&HA AASIATH

1.2 MEZHI|

E oA A3 ~2EH9E 253247 KYOWA
A} MCC Series®l of7]#¢to] AC3<e] DPM 12A%} DCE
CDV 21A% 9] 27}11 Type% ARl wAsHETh A
2" Jgol = Z7] AA wA 7155 )&t
Aot ’ﬁ%):«l AYHE 1S HJ‘%.‘Ol v) k3l
B ARl Bk $ef MCC Series 2224715
2E#A AejAF AARl M, ELd, rEE, 4,
Load cell & B2 =59 ASA #5422 AEHE AF
24 7101\:}. DPM?l 7% &4 F3= DC~skhz7tA] 7t
SEII 60~ 100028 Q] AlolA] HEFE AME- FVsdlth

1.3 Hlolg] E5zH|

Ho)E 85 AulE oldz Aol 7|Ze &8E 32
AEE TAlY differential 2 A|Z 71532 E HojArk A
28] pAo T8 58 Zro] MUX(Multiplexer)7} ¢]2who)
o], T2 13wl Gain FZTE A1}, S/H(Sample and
Hold)oﬂ/ﬂ z}zt A5e) tAE tﬂﬂOﬂ ﬂﬁﬂ AIREE frA
T AD {3V Av tXEE HE F XYgith 2 )

n T " A/D oot er
27 —] Conver ter &

g s Holy 548 FAE.

Fig. 5. Block diagram of data acquisition system.
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Fig. 6. The block diagram of Simulation system.
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Fig. 11. System for Auto Calibration and Simulation.

& AFsa 1Y F AN Sdel & Aol
1. X B3 taelE

2t A dneEs AUl BEE A71Eg
) WE2PPMI2A : AC2Vmms, CDV2IA : DC2V) £33y
(Sensitivity : mV/V)e] QaFE HASh] HEZA 2EHQ
e ol S Aol TAAoE BN FaR 29
7] 3Latgi(Engineering factor)-S =& Uk 2F 1094
ot o] AaxArlY A7IHA7IE BHY LARES BF
dte] 28 QAES BHAT ANHE BAE ASEL ¥
St A 3LAM ) (Engineering factor)S- A-B-3lajol Al2E] QA=
Zd 4 Yok 22 B4 2 13L Lab View T2 1
[61& olgste] Falxglrt

48 oled 44
o : gsiel st
a8 Ao 548 2 7 g8l &

2 103} ol Al

i

o ff
n:&";

i‘m

T

vl
mlo (‘““

95 “7“30}935}-
2. NE 23 24

A¥dTe B Bey 298 9
MAe Azdle 92 A 23719 eyt

27}
HEHozm EFY WHWEEHUFE 230 I viHs
243180, T3 end AR 23Ry @uyEE ol

§3te oA HAHEE AY dnE Fele] 29 129 13

No. 12 , December, 2003 1023

k/la)fbnﬁzen Value for error{10%) Ex.

@ - i
a4 Ap e
1 /Excn‘m.cn woltoge with ereor(20%)
2
~ i
% oA o SCT01 Excitation voinge
N
il \
-2 Calbration Value for Normal Ex. Dl
v ] T
-6 -
™

T T T T v T r T T 4 T v
o 2000 0G0 600G 4qa¢ 19000 12000

Numbers of data

og 12 AEEAE7 2 "ZHA.

Fig. 12, Calibration Value of signal conditioner.

S, Compensation value

2 sy

L] S gt

273 WV

24 Normal calibration value st

v T T T T r T v T T T -
o 2000 4000 BHDD apon 10000 12800

Numbers of data

a9 13 247 RAY 2% A,
Fig. 13. Compensated calibration value of error.

A BedFar sick

g 12904 yE9 DCELE 27kAE AAER] ez
A712.0Vde)9}t e A7 WAk 2l E 2 VY 22Vde)e) YA
¥ FAXolxn, 28403% WA APAY dsxA7
22F S AEZAVIE 2zt AR w2 W
A7) Adste] &% 19_ Nsgholck AR OZ H71HY]
10%2.207F A 2Egk ot A3 7IRIghe & 4 AUrk
e 1y 126 1 2825 2718 ¥ s
AFAN SHEGL é*o“%;:% & 9\}\:}. olzigh %xﬂ%
sidsty] flste A
ol-g3pa) 18 129 éﬂ}»g x}%.zi 239 A3 gro] 1
9 139] @ﬂMtJr. %, o3ts »Asle] FAA EHEXA
o} EEHNES B Fa Yk

e Wﬂt g8 g 7415*1*%}& 1%‘3}04
rHlole] EgstnAtsle diadAd

I

O



1024

LR
Strain

/

Strain, force(v)

02 ] j

0o T T T A T — T =

Tim e(sec)

Y 14, Al B ol d A ).
Fig. 14. Simulation result.

1000 4

Simulation value

/

400

800

Strain(& &)

*— Expectation value

200 4

0.0 0.5 1.0 1.5 2.0 2.5

Force(kgf)

aF 15 AlEH ol 3 A vlmAE R,
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