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Abstract

The accuracy of gage factor test affects the design and output of strain sensor as well as the au-
thenticity of strain correction data in strain test. After the gage factor measuring model is ana-
lyzed which is based weights loading four points simply supported beam and pure bending steel
frame beam structure, the influencing factors of standard strain will be confirmed. The influencing
factors of gage factor calibration include the test beam size and the axial force of test beam. The
test results of practical gage factor show that the factor of simple beam is slightly larger and the
dispersion is obviously larger. The output of strain gage at temperature is related to the load
strain, the size change of test beam, and the change of elastic modulus. Theoretically, the dimen-
sional change and elastic modulus change of the simply supported beam at temperature can be
caused error as high as 2.9%. The temperature influence error is very small, because the steel
beam is the rigid closed static mechanical balance system. Using test, the theoretical analysis is
verified by measuring the gage factor change with temperature which uses the simply supported
beam and steel beam.

Keywords

Simply Supported Beam, Steel Beam, Strain Gages, Gage Factor, Error

R 3T R BARBARE R E R o4

TR S B IR A E], BRPE B

Email: zpyan@zemic.com.cn

Wk HEA: 201943 H8H; FHHEM: 20194F3H27H; KA HM: 20194F4A3H

=
RGRBN AR AR PR N2 A BRSSPt A, B S Rm N JIHA A B R AR IR IR Skt

SCEF|I RN MR RECRERE AR R 0], RS HOR 5 R, 2019, 7(2): 19-27.
DOI: 10.12677/jsta.2019.72003


http://www.hanspub.org/journal/jsta
https://doi.org/10.12677/jsta.2019.72003
https://doi.org/10.12677/jsta.2019.72003
http://www.hanspub.org

STRERS ANER MY A ] SRS MM T I MR R REAR BN ERR AT o, B N AR R
MER. FERRERIEHEWERTRRRRT. KRR S, LHRREARBIM RS REN: &
XRRYRYOER, SHUERK. BE TR S SRAME. RBRRERTRL. BERER
FHXR, PRESCRRTRL., BRER N REEWIRERIE2.9%, NRENRIVES ARHS 5T
ERENRBEEMREZR/D . BERK, E—PARIR. NRELFUARGRYEREZZL, Bk
TERHTH ERE

XK ia
fIsCg, WMARR, PR, RERH RE

Copyright © 2019 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

JSAZ T e A8 A R I A% O BB T, R AR IR BRI B, 7 7 B A5 I P ) 0 A K
a1, JTENHFUERR . R, A U AR AR B (0 R AR A A RO v R T
BUER . MR TR B BORR RS AR

RAE T RS OB B IR ALK, T IR, MR TSRS N AR S e L, HEEA
REM E 11572 LA H 2 1 LS (2] REBURBUERAE M AL T FE PHARAL 5 MR AR T Z Al R &, X — AR
TR ESHERRTE, 20 SN AME IEH R, HEIINBORKIRE . SRR, ZNART IR E
SRR SE R, RBGRERE IR 2R BEMI R, T RZ I 2 S KRS E (3] [4] -

SR P ARG 28 P DY K25 1 S e 2 R SK-1 B BR A5 H 2 B, 4 Tl B R iz el K
P xt HE 75 TR R BBCRHOR 8 R 22 R R B BEAT 70 A, W S 8ohr g AR NS B EER S E .

2. NZTTEIRTE

368 L BE AR TR < R MM E I AR, e PR E N R R AR AR . FESEBRI R 2R
PR AT, WA ERBEAS T, M2 T I AR Gt Ao S SR AT UG g B D) A% 3df B UM b, AR o7 A B
AR, MR U R 1R I A T R AL

nl L
R=p—=p— (1)
ns S

A R 9 NEAR TR T FLRE s p D9 AR R FLBEL 5 9 RSO A IR B L D9 SR BRI
S Oy AR BRI B T AR
AR T ERBE AT SR & AT, AR T AU R PRt R A2 AR A, RIS 31 & 0

AR_AL_AS Ap o
R L S p
Hrpr
AL
—=¢
L

DOI: 10.12677/jsta.2019.72003 20 IR AR S R


https://doi.org/10.12677/jsta.2019.72003
http://creativecommons.org/licenses/by/4.0/

2EM

?272—2/1———2/15
%:(l+2y)g+%o 3)
MG N2 5 BB AR A 2 R R R, R R B EL
K:AR;/RZI.FQ”U.’_M (4)
£ £

RT B SRR R PRk, 3nT DATS B AR AT o R H Fi 7 AR 8T R B R AU IE
13 B E MU AR T LA o AR T 1 R RER 50 S PR RN A5 6o SR FH N AR T 1 8 AR I B T 0 B (2]
57.
3. NIt RYREONEEBFE

PEAR T RGBT € 5 FH SR L zE Ar 22 T7 16 FH Jir BEAS A A ke n A8 DU st 7 S 45 1) S B AN
B GR Lk, 43 ok L AR Y AL ST AT
3.1. EEmMEEAR 3 REH

TR N A1 DY e X7 SRR FH WA oy = S A%, TR R s [ 4], Aot s R B 4y RERFE L THI = A7
e, HZhmE A 1.

o L o
- i -
Lo FL 2 EL o B .
? " s B SR
L § e ST — ———— e | I L 15
— 7

Figure 1. Curve: system result of standard experiment Schematic diagram of loading model of
simple supported beam with weight loading
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Figure 2. Diagram of forces on pure moment steel frame beam
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Table 1. List of room temperature gage factor calibrated by different devices
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Table 2. List of linear expansion coefficient of 40CrMoNiA alloy steel test beam
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Table 4. Test data sheet of gage factor with temperature change by simply supported beam and steel frame beam structure
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Figure 3. Curve of the gage factor of with temperature by different testing mechanism varies
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