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Development of a strain gage with a temperature compensator
for .hull stress measurement
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Abstract

It is very important to measure and monitor hull stress which is caused by a buoyant force and a
weight of cargo for safety of ship. However, an exact measurement of hull stress , using the traditional
strain gage which is made of metal or semiconductor, is very difficult, because a ship would be exposed

by the severe temperature environment of -20 °C to 80 °C.

This paper propose a new concept strain gage which can improve accuracy and compensate effectively
affects due to temperature. The strain gage is consists of two parts. One is the Hull Deformation
Amplifier which introduce several lever and link system, and another is a transducer converting distance
into voltage signal. The HDA measure the amount of deformation and amplify it. And a lever and link
system of the HDA is introduced for compensating temperature deformation by installing in
perpendicular direction without stress.

This paper also reports on the results of the experiments to verify linearity of the strain gage.

* ook st gt - AR TR
o Pt 24 - spey-
oxx el k7] A



2 BEMEEEE £214% I, 1997
.M B

QA 35 Hanatels} F2gehol et 5
Fo} ezl ohs B4R Aanh w AR aE
ol ¥e] Wk skl g stEe) A
A ok 4 glch olH @ 813 wel AAe Aele
szl Autel kiAo 94y wlRh
A AL B 2= A sl daAo
A gelzo 2y gl ol2y] Ao HAg A
T Y 5 UEF S AARE wuE Azmwe)
Aero) spElolA ek ol st Belg 29 ATA
$7h magut QeH1l2) el ol E Azl
dehst dAlel ARl Fale] F
4 o uln i AEHAARZ o] 83 A AA

g st gloh el Alvte] AS &R
w3rl FAG A7 A= dFo A A
SHE ZHe aEHAAIAE o] &3t AA
AZee 71E A olefgo] uEo 3], [4]
B oz} wlAlgE S AZSE e a2 %
Uxo] ~EHA|AE Kt

meti B =Tl Ao $3E AA &4
x| otw YT AAgHF S APl =
2 Z2Z3le TAd 2xe2g <3S aAdHLe

J

2 A %lii ek A A

o
& AR w8 rEAAE AL

Az
sEHQANAS] AMolHE AANYFE]
FAe 2 A8 A3 AT 4YE Paku

ZAE AlA et

2. MAHEH HSALH IR

o gele s 497 doh £ el
9AS) 318 A4 ARSA A1 S
g WHEFe AYHe] Yl FEahe T

{f \
[eforaber Tasey
A /

W LWPASS
| HI=

N Morleary

A Sy

Sanage

Fig.1 The proposed
system
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Fig.2 A concept picture of the HDA
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Fig.3 An amplification principle of the HDA
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Fig.4 A concept picture of temperature
compensation of the HDA
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Fig.5 Picture of the proposed strain gage
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Fig.6 Linearity of the proposed strain gage
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