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Study on the Strain Measurement in Hot Water
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Abstract

When we use the strain gauge in the high temperature water, lowering of insulation resistance
between test material and gauge is the matter. The lowering makes the measurement unstable and
is the primary factor of an error. This study devises the waterproofing method in empirically
that has the best insulating property in the hot water(100°C). In this way, we can reach the con-
clusion that on the condition of a few hours we can measure precisely in the high temperature like

normal temperature.
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Fig 1. Zero-drift corresponding to the tempeature

gauge

Fig 2. fixing method
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Size of specimen
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thickness; 3mm

mz&ﬁ\ g ! gauge leugth;
© @ O~®@ : 10mm

®~® : 10mm

@~® : 10mn

O~@ : foil gauge(LA—10—11); gauge factor F=2.01
®, ® : polyeter gauge(PB—10); F=2.01
@, ® : high temperature gauge( KA—A8—11); F=2.04

Barrier £(B. L. H. Co. Lid.; U. S. A)

Silicone(Shin Etsu Chemisty Co.; Japan)

Fig 4. Coating method of specimens
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a) Insulation testing

b) Zero-drift testing

Photo 2.

Table 1. Relation of insulation resistance vs temperature in hot water

Resistance (Q)
Temp- | @ @ ©) @ ® ® @
(‘c) 31'25" | 31"35" | 34'25" | 33'40" | 34" 0" | 36"55" |36' 10" (34 20"
20 o i = g i ind g i
30 o g o == i > i o
40 800M a 800M = 900M ] I g
50 390M = 300M - 320M | 1000M -~ -
60° 110M s 95M % 100M | 500M = a
70 45M “c 43M o 41M | 180M | 1000M g
80 17M s 20M o 19M 67M | 380M g
90 8M | 800M | 12.5M oo 11.5M M 160M {1000M
100 3.4M | 170M 2.2M | 1000M| 5.8M| 6.8M 38M 28%
- kg kel BARS), ApEEEC] #3t Alolxle] F

AR 2 (b) o} o], BN 3 59 MEHEEHET A
289l elgfA o] ¥l (strain indicator) & ol7d3d}a
28 55 gl MOl ¥ ME mE Addel A
As BREY KAE Fod7tdA 10C e FHRS
BES mEskd

5. RERHER H ER

B kel o] K ftiKEaell Bl MBHAEHTIE o

Bhine] WIS WEY MRE %13 F2ol o
Bhllen %38 10CHA A% 6043 #UE o
o AIERS ehisleh

2% 6% 23 7& R A K2 E ERE Ve
Aolw 2% 8¢ %3¢ BT Aolch

€1

e M4 EES MR ek i ek
& 2 9, 27 103} ZTh 100T FKrell4] A o]
Ao HEEEDe] = AE Bl Ad & Adest

==



5 B BEY ESt=E s FE 22 94 Table 2. Relation of zero-drift vs. temperature
Forslddel, of 714 Mel —ffaye 2 50MR 7HA| & 2 in hot water

R Axoln $ksA BiFsl 2-62 & AL 4 ) i
. Zero drift X10
BER 7R Zla gleh, zelm 25°C et 75Tl QlolA
REFMOl 24 HRER(2 100S vo mE LR Temp-) 1 ) 4 4 7 1 8
o weh M) AT 24 % 4 oo 2 (C) 215 |55 | 24187 2655
20 0 0 0 0
R 7} 25°C ol 4] = 300~400H HEo]x 75ColA =
A8 2BH ook ol AMBIES I TAHMEe] 80 u 6] 8| £
FiRkeol Al HEBE W RE REAY BENY 40 16 8 88 78
L& REAAA Korol NMERRZA Bkol KT 50 12 5 144 | 105
Aotz 4=l 60 4| — 4| 196 | 139
6 & = 70 | -7 | —14 246 | 1®
. 0 afg
80 | —18 | —27 296 | 227
HEE R ByoKEEE] cHai A KR Al olR] o} KiE B 90 —18 —34 343 280
B AA Hodsh, = oo B Heted R 100 | —2 | —22 | 404 | 355
Table 3. Zero-drift in 100 Cwater during 60 minutes
[SampleTime 5° 1100 |15 |20 |25 | 300 |35 |40 | 45 |50 |55 |60
@ 1000 | 1000 | 900 | 800 | 70| 700 | 650 | 600| 570 | 530 | 500 | 480
@ 28.5(17.312.8 [10.5 | 10| 9.5 9| 8.5 8.218 7.71 7.5
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Fig 6. Relation of insulation resistance vs. temperature in hot water
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Fig 8. Zero drift in 100C water during 60 minutes
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Fig 13. Successful coating method
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