*oamH TR B8 124
42 EQUIPMENT ENVIRONMENTAL ENGINEERING 2021 4F 12

MEFE SRS KRBEBHEY

ERE, IMENIN, XFEE
(PEMARNITEDS _HRR_O—FH7, LR 100854)

¥

WE: B8 RS A F AR5 BB S HE AR AR5 Sk AP ik FAZ 5 R KA 77 ik

Fik A FHRBRE T, AR RE IR AHOR S B AL TR R B 6 ik AT AT R Ry /B, AR

AL AS, RELRP, B REAERBNEALE, ERPTMIEHE A ERE, ST RE EERBLER

oy A, ﬂ- ST HERGIRERR ., AL ERERTCH, &R EHANFARRKAEG AR AT, Hi

TR EFB A KIEL RN T HELARES, BORINGESRKRIZELG DT 5%, FEFEFRF

=R, Hfikﬁxh\;aﬂfﬁﬁa’wjﬂ/\c}’)—L@Jw?u&}i/ n\éu‘%fé’a HomER K SRRy Fk it B4 RAast

B, 122 2 EBKIRIR 2 R K, AR RN, &8 £ FHRFB RGP, RS HHER
Tk p e AR BT RABGE R, FBRRY L EE R TR ZR DG, ik B2 FHIBRETLE

ARG, WBRYEE BBy RSBy ERRAARZ O EAN, BB —KT

A2 LR ey XE K

X A FHRIRIE; ek E; 54 Ry BE

FESES: v4l; TIOI XERFRIRED: A MERS: 1672-9242(2021)12-0042-09

DOI: 10.7643/issn.1672-9242.2021.12.008

Research on the Method of Solving Displacement by Integrating Acceleration Signal
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ABSTRACT: This paper studies two acceleration signal integration methods to solve displacement in time domain integration
algorithm and frequency domain integration algorithm in dynamic environment test analysis. In the dynamic environment test,
different algorithms are used to perform quadratic integration processing on the acceleration signal collected at the measuring
point of the test product to calculate and solve the displacement. In the acquisition process, the laser sensor is used to measure
the displacement. Based on the measurement results of laser displacement sensor, the accuracy, error sources, advantages and
disadvantages and application scope of two different integral methods is compared and analyzed. Under different working con-
ditions of dynamic environment test, the displacement data obtained by two different integration methods are basically coinci-
dent with the laser measurement data and the maximum error of displacement obtained by two kinds of integral methods is less
than 5%. These all meet the needs of practical application. The time domain integration algorithm is greatly affected by noise

and DC component error. The result of frequency domain integration algorithm is more accurate relatively, but it is greatly af-
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fected by low frequency error and it has low frequency sensitivity. In the dynamic environment test, the time domain integration

algorithm is suitable for the case that the noise and DC component can be ignored. And the frequency domain integral algorithm

is suitable for the case of small low frequency error. After necessary and effective preprocessing of acceleration signal data, the

displacement results obtained by time domain integration algorithm and frequency domain integration algorithm have high ac-

curacy. Therefore, both methods can meet the actual test requirements of general engineering.
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Fig.1 Comparison chart of shock signal (a) before and (b) after eliminating primary trend term
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Fig.2 The comparison chart of random signal before and after eliminating quadratic trend term
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Fig.4 Collected acceleration signal
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Fig.5 The displacement data obtained by removing the first or
second terms from the original data: a) removing first terms;
b) removing second terms
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Fig.6 Displacement data obtained by removing trend term
from velocity data
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Fig.7 Spectrum analysis of displacement data
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Fig.8 Time domain integral displacement data after filtering
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SRR )
Wt ‘
—>E \

iR AL AR
E 11

{5 #/mm

A (al/s

B 10 S SsRAR (57 B Bl X EE
Fig.10 Comparison of time and frequency domain integral
displacement data

1.3 REFRESHERE

g 2t — 2 Bk I SR Bk FOBUORR 73 ik 0
PIRRER P Sk A HERR R, DL S P R AR 0 5k RE A7 il 1
AN TG LRI i i 75 2, B SRS | B
PLRZHIAE: . - 1E % v o 1 A0 oo o iy B 3 U6 55 4
Fofr A ] i LAY ) 4 2y B o 18 2 4 L XA iR
FEAT o> BT R, I 1R 25 BEAT ke 2 K >R S A
OGRS B RS o IR -5 Bs I R 4 T X
WP 1L Froas o REwsc O d WP [T FE IR B 4 1, I
SEPLAS AR A o D hin i A MERR I, OREI
R A R W T T B 8 R 00, PR O
PSR IEAR , R HOLIN AT B R AR T B A e
[T

BEREN

! E!
L L
BOLhI B2 BAE TN

TR 5 i I e R 4 055X

Fig.11 Schematic diagram of test development and data acquisition
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Fig.12 Comparison of time, frequency domain integral displacement data and laser measureddisplacement data under swept fre-
quency condition
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