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Software design of six-dimension force measure in centrifuge’s
acceleration field

DONG Jie, WEN Yong, HONG Jian-zhong, NIE Fei

(Institute of System Engineering, China Academy of Engineering Physics, Mianyang Sichuan 621900, China)

Abstract: It is difficult for a force sensor to measure the force when it is in the centrifuge acceleration
field. Basing on the fundamental principles on the force measurement and the force analysis of a
six-dimensional force sensor in centrifuge acceleration field, this paper introduces a decoupling method in
the force measurement, and develops a set of software for measuring six-dimensional force in centrifuge
acceleration field.Test results has validate the effectiveness of this software.
Key words: six-dimensional force sensor; centrifuge acceleration field; measurement software
7N 4 Al SRS S A T IR I ek = 44 ) 5 (R, F, BRI =4 IHEB(M,, M, M) — T (L ik, SRR
NG GRS o S AE T IR R R B T LA A I KGR R e B VR AR G A2 i
ML B KR S T R A G A SRR R ge .
TS 4E e 8, HZ% RRESH L FE# LS B b i TS A R SO RE LA 5 2, A I
TUHE 7S 4 K 1) 2% RS AE R IR IS 2 i 2 Y b, e O b0 B3RS 200 0, oS4k ) A5 R A B Ak
T S ey, A B 52 BV B VR AR 89 045 S A A A 8 0 AE S IR A Rk, D AR G AR A v
Wi 2e th 5 AR PR R AT OGR4 0 1E B
A SCAER R S8 U BE A 7S Ak A% SR R O N B R 3 P R 2 3R O, xk HE A N B 3 AT O (R T e 7 D
PRPEATRESY , FEMCHERE b, TF A — 2 AR T 0 o 3 X 0 4 7S 4 g A% SRR I o AR

1 NeGENERBF[EHRNERE

L1 RENERIBFLEN

AR SCHIETE B 7 HE ) A AR — B+ 5 SR DU B A5 R ) A AR, SR UL 1, TR AR I A S A SORS I A
32 AR R, AL 8 SR RN A, AT A A A I L, SR A AR AT BT RS e e, e
A i O e R A T DA B 6 Al Ay g

o RS RAERS , R TA JEAS a h  H X 4  PTE  SE A SR L g 1 B 2 R S &R
AR (DR X MM SE R, S CoOMtrE REL, vV oHL R

i B HEE: 2009-12-08; f&EIHHE: 2010-12-13




¥

-+ AA
A~F

~7e

: IR 37 T TAER 7S 4 N R B ESR EfFigit

93

FX
Fy
F:
Mx
My
M:

$29(S30)

S31(S32);

$25(S26)

;S27(SZR\

S13(S14) S15(S16)

S11(S12) S1(S2)

e

S5(S6)

‘\
jX
S7(S8)

S9(S10)

(1)

S19(S20) S17(S18)
S23(S24) ~. S21(522)

Fig.1 Structure of six-dimensional force sensor
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Fig.2 Force analytical graph for six-dimensional
force sensor in centrifuge acceleration field
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Private Sub Timerl Timer()

MeaChdata_matrix = zeros(8) A= i I & i iH B8 5 1

BD_matrix = zeros(6, 8) *A= il f% B 2% b 1 5 1

P_g: collect_1Adata > il Y 25 0> HL N 38 B2 >R 42 oI 4K

Mea_ChData= imp_data * 1000 - Zero VData *% & &1 i /5, & 5045
For i =1 To 8“ftLH He il 1% %4 415 WA {8 45 4 B

MeaChdata matrix.r2(1, i) = Mea_ChData(i)
Next i
X = mtimes(ChDataMatrix, BD_matrix)’

PN 7 ) B g i
If LXCalMea = True Then ) Wi /2 2500 12 56 0 5 140 2 85 00 A 46 ) o
Fori=1To Fkk — 1 *H 45 X i Jin 38 J85 {5 A 4% % Iy A 5 SC A4 v 7S 4k g () B4
IfP g<=LX JSD Li(i+1,0)And P_g>LX JSD_Li(i, 0) Then
Exit For
End If
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Next i
For j =1 To 6 "L fi% HEA3 B e 28 1 /5 2 7 ()
A
SG_FM(j) =LX JSD_Li(, j) + (P_g -
LX_JSD_Li(i, 0)) * (LX_JSD_Li(i + 1, j) —
LX_JSD Li(i, j)) / (LX_JSD _Li(i + 1, 0) -
LX_JSD_Li(i, 0)))
Next j
Else
Forj=1To 6
SG_FM(j) =0
Next j
End If

End Sub
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Fig.5 Signal output of sensor in centrifuge acceleration field
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Fig.4 Flow chart of the measurement software
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Fig.6 Signal output after system decoupling
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