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ABSTRACT

Compensation of temperature is very important to make high precision load cell, In
this study, we developed a new type load cell, The structure of the load cell has four
strain gauges on single side of the load cell beam, Also a new temperature
compensation method was proposed and these characteristics were better than pre-
vious one, This study will offer application to other type of load cell and another

Sensors,
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Fig.1. Load Cell Structure and Bridge
Circuit.

Fig.2. Typical Temperature Compensation
of Load Cell.



2o 2xo og Y= 94 B
g A, 2HA 59 spand] B Ao]
1—;]_‘ 7

A 2= 3t ¥stE F2 G A Y
Gy Folt @ &0 7]} o) JFL
A 37 A8, 2EHQ AolA A =7
=R AAE Ags=d, 2EHU A
ojA o] AFLE EAL g7t ERUAL
AU o2, Fig 29 o] FJAEHG
A 2 FEAFAE AYsta o)A
B

exo) 93 28N 3% 9 spande] Ge
F& @44 youngg 9 =W (AIREA
AE= -0.07%/CAE)} 2EFA A
9 Alolx &9 223t 7)1Qs 2 Y},

o] AL hook™® 2& 2 431HY

£=—% 2 EANHEY o7 A, o=,

E=youngg, e=¥3d &8 257} =459
E9) go] FAH dAR-5E slshd e}
Z7td.

gt F(+) Y 2EEHL R YA
(& UAF)E Fig. 29 2ol 4¢ystxz, B
Ao QAZtHE AYE Aojde WyEL &
),

3. 2ede| Az

E=dAZe Al E beame] AAE
A2024A14 9] T8l UFVFOLE WA olF
HAYAEGA 2289 YAPYa 713
& F, 2EHAANAY} HAHe BRL
F&Eo] FA #400 EF0F £LL A&
3 BS-2 blaster2 R 71 M E & 5K
T 2E3 =X ARE o E A HAA
EPY-500& Alg-8e 2E Q] AAE A
&atA JHAAI 3 Skg/on FFH e HFA

& A% AR 130T F2Z A Az
ARAIA

HAEE 4719 2EH<QI AlAY @A
€ A% 22BN JHRAE Ay
a3 S5 AYE PR AX 9} A
o) ARE AR Y o2 - RAA Y
L ALEE AR R IRHE 943}
Aok, AFHoz ¢V FAE AT A&
ZYAE det FFo AT M3 549
ZEZEE HA238 AHT,

B Azt AL EH 2EHQAANALE W&
FA9 WEH2d T2 AHoz
AzQ vdlwlolAle] 48BH-412 A& ghe
3500 oo LERA U JHRANE A
AL TRt 55349 CN4IW R-
24.7600/m9 A zE 0,100 SHS
e fBFMoE &5 A4 a=3917. 05
ppm/CH Tk, ®=§ F&utebyd zjge o
¥ ALPHAA}S) 0. 02ppm/CY AL AL 43}
a4,

4, @ A D

B dFdAE 71&e 2= Fig 1. 3%
Zo| beams] otd) AWe] 2E VA A
& 2&stE 7299 w8 Azdsle 3
RALE B4R = BHos B
2EHAANA NG BFE Fisie g
5g duA Qe o8 A= AF
3 & 243 0 714 548 EX7 g
o 2EHY Aol e RAFe Ftz
o] 71E9 SERAA WP EE BHEY T
@ exRYo] oFNT, EF FE&yal
BRAA Ao RFAYGE AAsE Fig 2
g AL 2] Hud 5AgS
FEIY 14 AGog ol By
T RYAY & 2=l FrlAE ] B
Tde] FA7 of/|grR & dFdAE

— 21 —



Fig. 3% 22 224 A3 $5329 A
AZE ey H=ERon s WS I
et Tt

R3

Fig. 3. Proposed Temperature Compensa-
tion Method.
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Table 1. SPICE Simulation Result of Variation R1, R2

12| R2 Rl | R2Rl | R2ZRl | R2Rl | RZRl | R2Rl | R2Z Rl R2 R1 R2 Rl
T 175 25 | 100 100 | 50 150 | 40 160 | 30 170 | 35 165 | 33 167 | 34 166 | 33.5 166.5

-10 2. 7067 2. 5495 2, 4546 2. 4364 2.4186 | 2.4275 2.4239 | 2.4257 2. 4248

0 2. 6227 2. 5139 2, 4463 2. 4332 2.4203 | 2. 4267 2.4242 | 2.4254 2. 4248

10 2. 5449 2. 4798 2.4382 2. 4301 2,4220 | 2.4260 2,4244 | 2,4252 2, 4248

20 2,4725 | 2.4470 2.4303 | 2.4270 2,4237 | 24253 2. 4247 | 2.4250 2. 4248

30 2. 4061 2.4155 | 2.4225 | 2 4239 2.4254 | 2. 4247 2,4249 | 2.4248 2.4249

40 2. 3421 2. 3853 2.4149 2, 4210 2.4270 | 2. 4240 2.4252 | 2.4246 2. 4249

50 2, 2831 2. 3561 2. 4075 2. 4180 2,4286 | 2.4233 24254 | 2 4244 2. 4249

A(V) | 04236 | 0.193¢ | 0.0471 0.0184 | -0.0100 | 0.0042 | -0.0015 | 0.0013 -0, 0001

ppm
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