Strain Gauge Type {E#}5<
REFME BT M

(A Study on the vibro-characteristics of
the Strain Gauge Type Clinometer )
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NOMENCLATURE

e Error

E : Sensitivity : Young's modulus
F.S: Full scale

L : Length

6 : Angular displacement

xr Core displacement

W : Weight of pendlum

wy, Wy, Wy : Weight intensity

M : Bending moment

Z : Section modulus

(4 Stress due to bending moment
€ Strain due to bending moment
b : Width of cross-sectional area
h : Height of cross-sectional area

7 : 3,14
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No. Discriptions

1 frame ( cylinder )

2 plate spring

3 strain gauge

4 lod and pendlum unit
/@ 5 damper

F'« 3

fig.3. Basic feature of strain gauge type clinometer.

2.1.2. BiAR

4719 gauge 7} BF strain & 73
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fig.4. Bridge circuit of strain

gauge type clinometer,
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Table 1. Characteristic value of strain gauge,

TYPE N11-FA-5-120—11-VSEI
Gauge Length 5 =
Resistance 120.0+0,3 (Q)
Gauge factor 2.09+1 (%)
Temp. Comp, STEEL 1lppm/-c
Thermal output *2pe/-c
Lot No. 1130—221

o] Felel &6l 2 AAlo]A 9 strain &AlE AlolA} HFto] 120Q Alo]x o]t 7my
o 18,600x 100122 Aol A}ER Ao £ 5moln 2, gHAl strain & olxc} Asls}
4 2 A A M 2Edqle] 138x 1060122 o] g A Wojnirh
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fig.6. Basic feature of LVDT type clinometer,
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fig,7. Principle of LVDT, fig.8. Relation of core displacement

and output voltage
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fig.9. Experimental apparatus for calibration,
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fig.10. Schematic diagram of experiment for indicating effect of
external vibration,

3.2.2. W damping WA
Hammer 2 H#Etel SRS msl BEsE 600cst &} silicon o0il & fEMEE Damper ol
2}%t damping BEE wEgch
photo,1 & A@AAE vehlz At

photo 1, Experimental apparatus.
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Table 2. Data of theoretical and experimental value,

) degree | 1 10.2]03]|0.4|05/06 |07 |08]09 |1.0]11 121314
object

Theory 16 13.2(48(64{80}96 (112 (128]145|161 |17.71193 (201|225

EXP. 20135|55(7.0185(101 |11 ({135{152|(70(19.0{200 (219233

0 Theoretical Value

s Experimental Value

] 1
0.5° 1.0° degree

fig.11. Linearity of strain gauge type clinometer,
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4.1.2. BX
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fig.12. Indicating error for strain gauge type clinometer,

ol Aol A 3 x 10 97ad ~50 x 1074rad (6,27 ~17711,3") 8] 2 B WEH< LVDT
F HEFIET, 0.1°~14°9 2 MBfI BIERL strain gaugef¥ BFEF7} 5% 43ttt

LVDT type M) FEEMAT 177113 (50 X 10747ad) & full scale 2 39& ¢ &
B EEY KB WES $57%S ful scaled] Hd BEE Forstd ohgst 2otk

0.4 hError(e/F_S) %
0.3F
02} °
0.1 °

0 It 1 1 I 1 1 1 t |

5 10 15 20 25 30 35 40 45 Angle(107%ad)
—-0,1Fo0 o 0 o o © O

0.2

T
[¢]
[o]
(o]
(o]

—0,3

T

0.4

fig.13. Indicating error for clinometer X,
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fig. 14, Indicatiﬁg error for clinometer Y,
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fig.15. Time Constant and setting time of strain gauge type clinometer,
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fig.16. Damping effect.
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fig.17. Indicating effect of external vibration (LVDT type),
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fig.18. Damping effect,
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Dynamic Strain Amplifier, TOYO BALDWIN Co, Ltd:, Model : MD—-6E — F
Pen Recorder ( flat type) TOA Electrics Co. Ltd., Model : FBR—252A |
Strain Indicator, SHINKOH Co. Ltd., Model : PSD—703,

Dialgauge PEACOCK Co.Ltd.,, Model : No. 107,
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Summary

Strain Gauge type clinometer usually use the pendulum as the operating mech-
anism, but they differ each other in the shape of the pendulum, the detecting
method of the angular displacement of the pendulum and damping method,

Strain Gauge type clinometer made experimentally was checked through the

characteristic examinations,

As the results of this study, we come to know that error in meter reading

was within 5,6 % F.S, and response time was about 0,2 sec.
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