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Abstract: To accurately measure the amplitude and duration of exciting pulse for calibration of a high-g

accelerometer, the measurement method of the exciting pulse was studied in this paper. Based on the
analysis of the principle of Laser Doppler, a grating laser velocimeter was designed. A local mean
decomposition algorithm based on polynomial fitting and Hilbert transform was put forward to process the

Doppler signal with zero shift. The acceleration pulse was calculated using the above algorithm and the
uncertainties of measurement of the amplitude and duration were analyzed and calculated. The expanded

uncertainties verified by experiments are 3% for the amplitude and 4.8% for the duration with a coverage

factor k=2. This method is effective for pulse measurement and the measurement precision met the

requirements of 1SO16063-13(2001).

Key words: transverse interferometry; exciting pulse; amplitude; duration; high-g accelerometer

5 B #.2014-06-11; {&iTHHA.2014-07-15
B ST E 3255 4 W 45 (9140C1204050609) ; Ll 74 45 75 4E F} 25% 5£ 4> (2008021015)

TEF B UL (1974-), 55 BB, W1, RN g (RN I B2 A% B s WO 46 ) 1 A e J5 ThT AT 2 . Email:fanjb616@sina.com

PDF #fi % ffi *'| "pdfFactory Pro" = 454 I www.pdffactory.com



mailto:Email:fanjb616@sina.com
http://www.pdffactory.com

498 b Lok A2

% 44 %

0 5] &

1R g (I R R A 1 H Y AR T AT R A S
MHA R G b S A Z A L IOC R, RfEn J7 ik
W H SR RS ph A v DR o Sl i bl
(R E B AR R R B L e A TERS BE  BRASA HEv
R JHL g 2 8 R R A R 3R] 43 Sk R R ik N 4 Xt
B, P RE T A Bl K e R R S A SRR
£ P L0 245 5% 32 D2 RO T U5 A R A L 3K
T P 3k g o 5 B0 oo o R P AR, IR R n
P T B B R T O B R A () R R, R B o
e BERRTEE SR EE AR, H BT [ PR AR UE
1SO16063-13(2001)HF 5& Al A% 1 732 .

B b, PTB [ K505 % BRI H AR B/ K
FARWF 5T 2 (NRLM) VR OG- 853 60 & g (8 ik
JEE T AR TR Al Jk o A4 D fin 3 B 04120 000 g,
AR SR SRR FE T 3k P St T 3 i R e R 25 K
HORH e RS, X SEpf SR A=A T 1S016063-13, 5K H
B EOC T AL, TR EOG T EAT BRI A Y A
K EA PR, H A Graphtec 23 7 42 77 i AT7500 %%
T 54 I 3 A RN S 10 m/s, 72 [ Polytec /A
AJAE 7Y HSV 200 1 1 380 ) SR R i
JE 2 30 m/s, X T im0 ik 10°g % 2.0x10°g
(RTINS TR 10, 2 Sl Dk o B B K 100 s B R
T Rl TR S, R K T30 mis
(AR ) T 95 A AR % 3R R 252 1

i, E N2 RS TR 51
6TV I e R KN AT T RS, T E
TR A5 B R SR AR SR SY T A TR A R B Y
O TR EORD, o ER B AR %
BUBRAIE 5 1 #0640 22 T8 B R X2 sh i i iy ik
JEHEAT O S IF A0 A T AT T AR I 1R 2= 1
RN 220 AR5 O 6E RN D) BT 3TN = B
K3t AR I, thdb R4 AR HOE T3
DB ATy AR AT T RIS, IER %R AR N
28 g (Eh0E AL RS v A e b, B T —
(BT 5 AR

SCHAE S BT O 2238 8 T v IR 3 0 SRRl L
% T R AR [ S5O 0 S S0 £ v g R T A R
WHES D K vh i J7 v, B T B AR AR R RS 1 O

ZW RS MR, b Tz R G R
P Tl SR W R JD S P 000 AN A

1 EEMETHNERE

() OG5 R e At T 2B (B rh AL K 2%)
FX4h E A HET 20 42 90 A0 &A™ 4
B 1 FToR Bl LRl U A8 B2 2 ek it 1 B, B9
2R,

Accelerometer

He-Ne laser
—

Anvil

Photomultiplier<(/'> L,

A —

Projectile

Optical fiber

Pl 1 i) 22 2l 2 3 40 4

Fig.1 Transverse differential Doppler velocimeter
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Fig.2 Scheme of differential laser velocimeter
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Fig.5 Measuring point in lateral interferometry
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Fig.11 Exciting acceleration pulse from Doppler signal
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