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Measurement of Daily Variation of the Diameter of Trunks
by the Electrical Strain Gauge

Kanetake NINOKATA and Mitsuru MIYAZATO
(Laboratory of Agricultural Electricity)

I £ X #» &

T O R A BELRCAR LT, SRRSO TR LREsT 5 C L T4
V. HEERITE TR A BUINEM O RO &Y, fESED micrometer Tk 10 £ OFFEEL MWD,
EHL IS TSI AD TR TEH LD LD AU E CHRELTLHZLEMNTE DL
DT, Wb telemeasuring I L D IEG L O TE AREMNSH D, HIC control system
W, BURESEEE A O AERTH D, EIomMEAWHEc b b b, (1) B, 1~
FryvA, Fx oy ¥ o REEO BLRNEEOEBINCE 2 B, (2) PPEG LRI 55T

Mf%%#,uﬂ%@$@%%ﬁ*®%ﬁﬂwmhfv>.W%MMQNH?@@WT S
Bb, JREES L L Teotehs, PR E R O MBI R E T b B e LTS A X
F il ore.

ft5k Dendrometer & U CHi\> Huiz & ik, Mo A 5T HICIXETEEAMICLS, 1 H o200
BOBNETN A8 U b O RS o,

AL AP O LA L KGAFL” T D BRTME O e LC BT o B b
CO R HGT 1956 45 XD SBANC e DR LAcay, fod o E Mk W U < L CIEE i i 4
%vtﬂ%aﬁﬂ'iﬁlk¥@%%ﬂ LT DAL, RGO L BER TR I A
MTWHDT LI IhefETI LT 5

I A A & 2%

N Y [l B ET i i LS W
Phase discriminator UC BEre UL H Lz
3 X 7cuhs, oo block diagram %

Indicator )
Amp (D€ Ammeter) spsfy 1 {0 & 51C 785, K

@ A o bridge ® a, b u,ﬁn@k{g}:‘
TEIEa Iz 7c & & RiRe=RyR,
DEA ATl R ¢, d FICHN:
NI4T e, 4 Ry =Re=Rg
=Ry LT Ry 2% & 4Ry 721F

g oL LT X (Riz> 4dRy),
EodR, ,

Osc.
c, b filicix E = & {(— 1k

Fig. 1 Skeleton diagram of strain meter. 4R,
76




ERIC X2 MBEEO H bl & 77

TICH LT 180 BEIARASR D & &, Fie bbb Y) 150 OBIEA A S, AL Ey it a,
b3 B\ETHS. 4Dk 5ic A bridge ® a, b &y B bridge ®» a’, b’ [{ic & k¥,
R —(ZAHDOE L HHA L, A bridge » ¢, d Blic kD & 5 75 ARy CHMF BEIE E A4 /- &
ggBmmxwﬁm%%%Lfcﬁ&%mu;dﬁ@%&kﬁ&ﬁ@k%é%bb?&fv%iﬁ
L&ﬂMCCd%QEEml&%EzO&kDﬁ%%m&h&b:&Kké.c0%ﬁﬂ:®&%
O Bbridge DIEHAMLICL D Ry DIHLAL AR 515 LR TED L 51 LEdDTH D, =

. R,/R )
DHARD R 13 Ry /2% gauge OILPLOZ @ (gauge factor) A — 4 4;;1 Y RS oEX)

ICIST T cha 8L C B bridge 1ol 5 BIEA %%, Ry %44 B bridge DHEPEALTIE
LEHTED L5 LHEHRTESIESTH 5.
ﬁW%@@&%W?t&@%@f&b,ﬁﬁﬁ#wﬂ%ﬁ%MCCd%K%f%ﬁ%ﬁEﬁﬁm
IS 7 AUTHE RS A MR B TR S RAHC e 5 X 512 LC gauge O il 2 L. FpRRIEIE
D ¢ d” RO A, O i Hid> B - R O BB B, 5 E AL S 2 TSR RO SR TR
?%m@ﬁ@%ﬁoa?hduﬁ%ﬁmﬁh%%ﬁfﬁm%%aﬁmm&é#,AJ3mbmme@
¢, d BHOBIEAMIATAY 180 BERMHC /0T, ¢, d” 5 (ZNA> BRI AR & R e i,
TAZRET VA B TR b DD 2 13 RS e 55 BTl 5.

& DAL R 501 gauge (LR U-gauge & WEFR) % AU~ 7225, T DRERED T

BXAREEFE 20 X 5i1cie s, W

T M OBk RGO 2 St S E%Fééééw‘ LTI TZT 7 A _,L
L DT bR, BTN ! m*,,,,zl,,,/,u,,,/ =

i, ThEThEF4R3o0FHO e v @L 4 7
SV, FTOMIC 4 o 0.02mm ¢ VIO IIEII IO TII IS

DT F iy =xfg (Cu5s, Ni 45) 73 M
BRFUIE X D MO 172 ol F Tk

LT %. £LTED4 DOHEAHNL % IO OISO IIIIIIS 7
B3 XD X 5 i KR4 o> bridge /;; %
R LTk 1, 2, 3, 4 odu o é
PTG S, B OB E | [oE %/ é
a0 A bridge A4 HEL T, 2oty % 7

////////7///////////114 s

iZZ @ U-gauge o bridge [8]#4 % AL 5
B3, HWERFO- -5 E 2 Mo %Elo fih
DOTFINC AT IUL Ri, Re K08 Ry, Ry 0 2 $EOHESHED i VRRAMOMid 1 fRiskis A
TREL Ry IS BEBAT BBAD AL 1c b,

U-gauge 39851 24O THE LA O ML _RIRHEE/N X < T b 7

Fig. 2 Cross section of unbounded gauge.

Ry R? ? FTEFNC IR % THEANE TR O K & 70 d D AR A LS.
iy s 11 QP TR
1 4 U-gauge O Ui F il BT O L WR UE X0 lead #14

Fig. 3 Cor.mection of wire O IMNT U CEBOSHERBRC L 5Kk L 5L Bk X
tesistance. YIEFNCEENE L U-gauge o HETENLO W B [EiC micrometer o




78 :/:h%ﬁ'?ﬁ hitl

{rmm.}

03
0
o
g
[}
£
& |
>3
[+ ot
~
2 |
=
a /
. _ . . L
! 0% 1000 7000 000 2000<10-6
—» Strain D
(m.m.)
03 |
No. 2
02
-
[=]
5]
g
(]
(3]
S
o
R
)
po . o
o 7000 7000 7000 4000 %10-6
-» Strain @)

Fig. 4 Calibration curve of unbounded gauge.
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Résumeé

We measured the daily variation of the diameter of trunks by use of a wire resistance
strain gauge as a dendrometer, and obtained the following results.

Dendrometer

(1) We used an un)zounded gauge with 0.5mm displacement range, and obtained the
sensibility of 0.13 y.

(2) Accuracy to 30z displacement measurement was 0.14% ~0.84%.

(3) By use of adequate metal fittings in setting the gauge, the error due to tempera-
ture change can be reduced to almost naught.

(4) 1In long period observation, thorough fixation of the gauge is essential in order
to avoid the integrated error of minute movements to one direction of the gauge and also
to keep it within measurable range.

Results.

(1) The displacement curves obtainable by the two gauges set at the opposite ends
of the same diameter of trunks showed almost similar ones.

(2) The degree of displacement variation was different at the points on the same
horizontal plane according to the direction of the radius.

(3) The hours of maximum displacement were distributed between 0600 and 0700,
but the former was more prominent. The hours of minimum displacement were evenly
distributed between 1300 and 1700.

(4) Maximum daily displacement variation had no relation with the size of the dia-
meter of trunks. Amount of displacement was supposedly related to the plant growth.

(5) Time lag of variation for humidity could not be measured.

(6) Illumination influenced on displacement, but its quantitative relation and time
lag could not be measured.



