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Dynamic Calibration Method of Leading information in
Integrated Following Equipment

ZHANG Xiao-fei KOU Shu-hui LIU Jun-song ZHANG Xin-lei
(Beijing Aerospace Institute for Metrology and Measurement Technology, Beijing 100076)

Abstract Azimuth of flying object must be produced by position gyroscope instead of encoder when
electro-optical countermeasure system is searching and tracing objects on a moving truck. Because of tem-
perature drift and cumulative error of gyroscope fixed on searching axis, flying object cannot be
discovered by optical equipment for tracing. The temperature drift and cumulative error of position gyro-
scope are very hard to be corrected, because they are non-linear with time and temperature. An indirect
method to correct the guiding information is presented to solve the problem.

Key words Mobile searching Target tracking Gyroscope drift ~ Compensation Dynamic cali-
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Research on Dynamic Angle Measurement Method of
Vibration Table

ZHOU Cai-hong YUN Peng LIANG Ya-jun LIU Ke
(Beijing Aerospace Institute for Metrology and Measurement Technology, Beijing 100076)

Abstract When vibration table vibrates in high frequency, dynamic angle error is induced. This
dynamic angle is not anticipated, it is considered a kind of error of the vibration. A dual-frequency laser
interferometer is used to measure the dynamic yaw angle . pitch angle and roll angle respectively when
vibration table vibrates in 2 000Hz. In this dynamic angle measurement method laser interference theory
is used. We find the vibration of surroundings influences the result greatly by analyzing the test result. A
study direction is found to prefect the dynamic angle measurement method.

Key words Vibration table Dynamic angle Laser interference

AERRA(TLR M) 0 E I 2 1 R o, 254
HR T A5 RS R IREN R i 40> T A, B 5
PR FREHR I S 2R b B sty XTUES IR T S R 2R i i, PR S BR BT 1A
UH 2 — A S I B R R Oy POR BB IR R AT R R R £ 2 k)

WRENFRYE  (RIEAE SC PR T 454 e bl g SPUOIIR I R BB AR R G2
VLA M R R AR A — 06 22 T B, 3L A 2 % B DS IA g6 LS AT B SC PRI D0, i 5 1 R X
VORI BB, SR T L e W g ) e, DU AL, RILURRERIE AN BORT WSkPrizd 1
EIRER” T, SO HTR AOE, P, AnfT

1 3

T

s HHA.2011-10-09, f&E HH#A.2011-11-01
TEEBN . FIRA (1979-) , & i+, EEMIH KRR AR,



.6 - F AL M AR

2012 4F

PRI AR AT ™ i Y FL SR Sh PR R IR Sh PR 1
B FTIERM EZ HbrZ —, XRsh G miE, Mgt
SR REVERA RO PR 3l , I A IR S iR 22 | X RS 3 1Y
ISR AALHE XL, Wik, ik3h & a5k e
PR IR BRI = AR H 2

Pezh & F = h AR & FE G A, 4 B AT
ELFIKSFT7 1] 4R 3, BRAE 90 SRS 2K 3
LK+ T ELT 1A AR o H 52 PR 2l i 5 AT
WEGRL Y 2 E A a) B Aas sl ik 1 B, il G
PRI J7 1) RO PR Bl 23 73 )7 A T 6 ARFARD R 7
SATTIE B G, PN R PR IR— R R T
FRE AR AR B BE SR ORI SRR AR A 132 St
SRPRIER = R, I, BEE A S AT R B
FRIAN T K TR, 6 AT P Y S ROBOR iy | R X IR 3l
WA I TR EOR IR 8l & shA A O IR B
(g — TR R SR AR B AR ok 1 AR M, ey ) e
113 S A AL T SR — TR A XA
; 0

B1 RIEHREHTEE

2 HEAUR

2011 AFFRATARSE T HAVS 4R 3 & sh 25 £ 14 I
AR5, xR &S RS MR K2 000Hz, 15581
JINF R B 2 AN L [ o SRR A
AR AR Bh A A B R
At HAEHEAT 10Hz LA A Sh 25 &, i 3
R /N A RS B, 5 v A ) ) 0 A
S A I Ak BB R SUS  T 5 AN K A ) i 2
PEEAT I

21 NEFEE
WU I 5 S T 2 i R A O 9 R B
oG R FR R 2 s,
/O (B) B A R A

© BIHERINE

i -
|

Ay ‘EEE’

BIMARKTHRK

______ R

AR

B2 HtFHNEtEE

WO A DL 3 645 (A) 43 U HOG, 24
— 2P ROCHLE B [ 2 A HE R B (B) B S H
I, I3 — OGS B s M e U R (C) B B AL
MHEEEH , MAHERCSEE (B) L (C) H P G R ] 5]
SR (A) T R B NI T, & A DT
gL .

AEIE 85 (P HOCAR A ) , — AR I (B
T3 —HOCH BRI, 7 AR RS 4R 2L

A T8 (PHOEARR AR ] ), — OB A 5 (B
T3 — OGS, 7= A AR S

100 O B A U (FAHERC B C 1z 3) , T
VB B ARAR 7 4 25022 F O™ A= R AR T 95 N
AV 05 A PR 308 N SR 2 1 W B J) 1 A
b, R BB RS Bl 2 OB (& T — B0
WAL ) 2 B — AR AR AL 28 (W]
—HE -0, 38 3 1A I 41 BR AT DL A B iR B,
TN IRAE 3K SEAE B 22 [R] 47 A AL 20 53, AT DA S B
SYHETT (Inm) A9 32000 42 7 3 e R ARG 2 0
TG AR T 4, I 5 SR T DA R 2 RO
o, DU AR B LA TR
22 MEFZE

YEH B JE 43 XL80 WU i ' 1 W5 A% b ff B il 1t
LA SR e S, A R I A A 3 B, BT
WA S i, i an 4 BToR T v e [
TE A U R REAE IR BN 5 1 W &5 L AEAH L 0 #
i gl AT e iese , ARl ot 5 270
HOCFEZE AR AL, M CEanE 5 & 6 R,



5 2 1]

PR3 & S5 RILTT LTS -7

ek K RO ER 2 M BT B R Ot B
PIARRD Ac A1 Ar, BOEIEH (Ar) 2 B 1 T HF
AR E B S5 B T 2 3 B S Tl 0T Sk 5 OO R
(Ac) iy 1 B 90 88 10 v LB 20 ) A 18 SO B 1Y
Fi—F )5, T B RN [ B PR ]
SEEAER THOEk AP AR & PR O,

WSROEREZE AL AL, PRI 4K 7 A 8 A A
T 00 ) WA e 22 ] A 257 B L 31— e B9 1R
Z,

UNSRERE 22 K HE AR AL, B3 YO IS AR AL I RN 2
ARBE MBI AH T FURH I 3 Pl 2 18] 1155 78
b, XA (R B0) Bk R, T RO 22/
AL,

QLA AL A R I R 3 5 FE DB (Ac)
HI(Ar) Z IR R 2250 SE i, 506k A
SR Z IR AYBE RS | LR S Dle o oo = 18] A R B T
5, B SR A TR, T LR B 1
RAL R BHOLAS W B A, PRUEHOG I IE
1T

B3 mEVNEAGE

XRS5 K AP R =07 [0 1 ff1 s 3y
BRI B L BRANE

R 3h 5 3725 A i B KR B s 4 B
TR o HIRUBTHOE LA LI i 2 AR s

w3 &

/ BE AERNE

J/ / BETHE o Fowi
y

i

EHH A

/|

E4 Gl rEE

DK J7 Ta RA I HOE AT Tz s,
T S B AR NN 5 TR
EHH

-~

LA

=3l

RETHE BB

BO6
B 5 KFHINESHE

DN AREAR 5 1) #3240 I SO CHFAT Tz s,
R 5 T AR A I OO LR B Ts s, T
B e ST B TR BUCE, DI DEEEAE 6 FR

B

R amees g

LB

WEFRAC

=]
S 48 R

B2 WAr
AERMNE

0
B3l

—

W AETYHE

B 6 frF{ A il 2 St B%

QRO , A5 I 5L B AR 3 15 42 3l

!ﬁﬂéﬁ—iio
@R 3 & TF 6 T A, A IT fhic st
A

@FHEAL B 15 2R 1 MRS R
2.3 HEAE

FI & F 0 81 285 SR SR R 1A T 50000 S SR 4
B RAEAR 1] 35 S0kHz, i) 6 fE w5 Al A i 2R
TR G R ) SR SR i 1) 1 47 850 SR 4, R AR 5
B 5 R @ A A B 2 T i R T 45 20 4 8%
—IF AN E (S OLE 7) G-I E (SO0 8) |, AT
B A R K Kz shff

3 MELRTH
V7 VR 4 2 A AT A

PR UEBO G R85 [ e A5l
QPRIUES B [ 223 TPk sh & L, BERZ



.3 F AL M AR

2012 4F

0.002 |
0.0015 |
0.001 | ;i}%

- SN
= 0.0005 gﬁ%
>

¥

!
-0.0005 !

-0.001

0 2 4 6 8 10 12 14 16 18
t/s

B7 ff-miEE

A

0.6 ¢
0.4
0.2
0
-0.2
-0.4
-0.6

/%)

A\

0 2 4 6 8 10 12 14 16 18
tis

B8 fAiEZE-mfEE

{2 000Hz (¥R 3l , I REHERA I LR 3h & 1 iz 3l

R E AR ERERZRE TR G W L, &
SPBE L AE N 5 LRI B I R AN R 1 A
Bl WSS SRE G EFEA N s s ik
R/ NF RGBT

P2 & R sh it 25 R R B R B i i/ NI 30, i
P T N T P N S B B 2 ) A SO R
T, TV BT 3h , #RKE 5 i 21 e 2 1 ) i

SRR MO R IR S B L T B IR
&L i WAS B oK D7 A fA 0.002°, -0.003°,
BRI AR 4.54°/s, -4.12°/s; F#OLEs T
AT SR S e ) N K T3 = N A |
0.001°, -0.001°, & K J5 1 f # K 0.99°/s,
-0.95°/s, X 15 BH Ji ] B0 458 %o 0 &5 SR A 3 K
i), SR /D4R B0 45 4R 3h st T 85 R AR sh g,
WS e B PR sl &, (H I & B S A K, AN E Y
TYCH e B A MERE i T 5 2 s i R
Fr R pysz ), HOGH AT K, 33 6 F0 R 52 ma )
WAEE . B R N 25 A 2 R W T T &R
PEFEA 1 B I & 7 B JF PRI B3 1 i AR
LI TR R,

4 HRiE

ARSI B SIS AT IEA BRI T 3 S35
/N RE R [ RS, B AT A i s AR | T 3
DL, IR I 525 | B 37 o 4 5t , P AN [
G RPN, ZIA A AR A T e E R
W7, HE N A 140 2 T ) i 3l 2 52 e 30 00 v 12,
AT AN S E P A TR A

225 3k

(1] BFA IABHR IR &0 & B Oy m e X it 5 6
T4 ,2000 (4).

[2]  WREE. 1 PR EE 50 ) f A 0 5 B2 4 b7 5 3 5 30
£ 2010(2).

[3] JJG637-2006 misiitruEdicsh&. W E T H st , 2006.



FALH B A

Journal of Astronautic Metrology and Measurement

2012 4F 4 A
ERVE I ]

XEHS:1000-7202(2012) 02-0009-03

Apr.,2012
Vol.32,No.2

HESES SCERARIRAG A

£ T MEMS [E 42 1y %% & 8 i3 (R 7 55 & 1Y 5 )

:V241.5722

x| e k|
(ALK T Z XA R AT, LR 100076)

B OE AR AR A, — B R R G SR R R, A
T —FEET MEMS BEER R R G ORI S 18 T3 G Il R G 3, iR 1A 07 B A B i %
JEBE, I3 i Matlab {5 BUGIE 725 BRYATATIE  fESCE P R HTZR B U T RAFHIRCR

KR iR e R

The study of the Overspeed Protection Device of the
Turntable Based on MEMS Gyroscope

LIU Hua LIU Jun-song

(Beijing aerospace institute for metrology and measurement technology , Beijing 100076 )

Abstract

it can not be controlled or the overspeed is occurred.The overspeed protection device of the turntable is

The turntable as the commonly used test equipment will bring serious consequences once

put forward based on MEMS gyroscope. The serious harm of overspeed is given, the principle and compo-
nents of the device are described in detail ,and Matlab simulation shows the feasibility of the device.The

application of the device reaches the expected results in practice.

Key words Gyroscope Turntable Protector
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A New Measurement and Calculation Method
of Aircraft’ s Primeval Posture

WANG Qing-chun  YANG Pei-yuan
(91550 Army Unit, Dalian 116023)

Abstract According to the specific properties of the launching stand, based on the geometric rela-
tionship in particular points, lines and faces, a simple and convenient method of measurement and calcu-
lation of aircraft’ s primeval posture is concluded, providing the aircraft parameters bookbinding with reli-
able guarantee. The availability of this method is proved by flight tests.

Key words Aircraft  Posture Launching direction calibration Measurement Calculation
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A three-axis Intersecting Degree Measurement
WANG Ming-yuan YANG Lian-chun YU Hai-sheng ZHANG Xin
(Jiujiang Institute of Precision Measurement and Testing Technology , Jiujiang 332000)
Abstract A measurement method of three-axis turntable’s axis intersecting degree is described.

The measurement method is the use of laser tracker to measure the turntable, the two fixed points on the
frame (the target mirror seat position) around the rotation axis of movement of some of the space coordi-
nates of the point where the fit of these points to construct two circles and its center, and then construct a
circle by the two rotary axes. Thus, the rotation axis of the three-axis turntable constructed after three ro-

tary as can be calculated the distance between each, according to three rotary as the distance between any

two three-axis can be calculated intersection degree of three-axis turntable.
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Information Fusion of MEMS-gyro Based on Support Degree

ZHANG Hua-giang ZHAO Yan CHEN Yu

(Beijing University of Aeronautics and Astronautics, Beijing 100191)

Abstract The MEMS inertial components have some disadvantages such as low-accuracy and big-
noise, which can’t used for navigation alone because of accumulated error. In order to solve this prob-
lem, a MEMS-gyro array structure design is proposed. After the calibration of the MIMU, the information
fusion algorithm based on support degree is used to deal with the data of the MEMS-gyro array. Experi-
ment results show that this structure design and information fusion method can effectively improve the ac-
curacy of the MIMU, which has some engineering application value.

Key words Support degree MEMS-gyro  Array architecture Information fusion
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Analysis and Calculation of Influencing Factors on
Slug-Type Heat Flux Sensor

ZHANG Xiao-fei WANG Wen-ge
(Beijing Aerospace Institute for Metrology and Measurement Technology , Beijing 100076)

Abstract

a series of factors affecting the measurement results, such as the shape and size of the sensitive compo-

The structure and measurement principle of slug-type heat flux sensor are introduced. For

nent of the sensor, the thermal conductivity and thermal capacitance of the heat insulation layer and the
surface emissivity of the two materials Etc., the heat transfer simulation to various models is conducted by

Fluent software and the affections of different factors to the measurement results are analyzed. It can pro-

vide a reference and guidance for the development of the heat flux sensors.

Key words Heat flux sensor Software
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Experimental Research of Calculate Model on the
Effective Enthalpies of Ablation of Composite

ZHOU Yan-ping WEI Li-ping ZHENG Hui-bao LIU Yun-chuan MENG Xiang-yan
WANG Xue-rong LI Shi-cheng
(Shandong Non-metallic Materials Institute, Jinan 250031)

Abstract The important characteristic parameter , namely the effective enthalpies of ablation, was
obtained by the research on CF/S-157PF composite under oxyacetylene flame test conditions. And using
multiple linear regression, the mathematic model between the effective enthalpies of ablation, the two ma-
jor factors, namely the heat flux density and ablation time is as follows: H = 0.016 3 - ¢*¥"> « (%7
Being verified, the regression model is very applicable and the forecast accuracy is much better.So the e-
rosion properties of CF/S-157PF composite can be evaluated rapidly, effectively and accurately in the ox-
yacetylene flame test.

Key words Composite Flame Enthalpy Multiple regression Mathematic model
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Research on Rocket-propelled Launch of UAV

TIAN Xin-feng XUE Peng LI Hong-quan
(The PLA 92419Army, Xingcheng 125106)

Abstract UAV as a product of modern technology, can work in high-risk area and has been widely
used. The risk of UAV rocket-propelled launch process is analysised. The launching is processed by the
sub-processing method, and the mathematical model of each flight segment is established. An example a-
nalysis result is given to determine the safe area of launching. The result is used to provide a theoretical
basis to the UAV launching. and can satisfied to engineering need of the UAV launching location. This

method not only can be used to determine the launching security zone, but also has project reference to

the launch security analysis for other UAVs.

Key words UAV Mathematical model Rocket-propelled launch
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Polar Coordinates Algorithm to Compute Thrust
Vector of Apogee Engine

ZHANG Wei TIAN Guo-hua CHEN Feng MA Jun-qiang
(Beijing Institute of Aerospace Testing Technology, Beijing 100074)

Abstract The principle of Thrust Vector of Apogee Engine testing system was shortly illustrated. A
linear compose method was used to compute thrust vector in previous tests. After analyzing the defaults of
the linear compose method, polar coordinates algorithm was proposed and well described. A mode was
given to show its computing process.
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The Acceleration Effects on Crystal Oscillators and
Research on Compensating Technique

JI Long-zhe SHAN Qing-xiao TANG Qian LIN Ming
(Mechatronic and Automation Shool, National University of Defense Technology, Changsha 410073)

Abstract As the reference frequency source, crystal oscillator plays a critical role in the electronic
equipments. Crystal oscillator is sensitive to the acceleration, such as vibration, concussion and centrifu-
gal force, which would influence the stability of the frequency output. How acceleration affects the fre-
quency and phase noise of crystal oscillator is discussed, some current measures of reducing the accelera-
tion effects are introduced. A new method based on the digital compensating system is also brought up.

Key words Crystal oscillator Acceleration sensitivity Digital compensation
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Evaluation of Uncertainly for a Lubricating Oil Flow Calibration
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Abstract

changing temperature , mass flow, and wide-range. The range of changing temperature is: (=35~150) °C.

Lubricating oil flow calibration facility is a newly built facility, has the characters of

The basic principle of this calibration facility is introduced, the verified demand and method are estab-

lished. Uncertainty of the calibration facility is determined .The result of test proves that the uncertainly of

the facility meets the requirement of design.

Key words Lubricating oil
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Design of Accumulator Battery Testing System Software
Based on PLC

GAN Wu

ZHANG Hua-feng ZHANG Hao

(The No.712 Research Institute, CSIC, Wuhan 430064 )

Abstract Aiming at the characteristics and demands of accumulator battery testing system, a soft-

ware working is developed in STEP 7.The theory of testing system,the flow chart of the software and how

it works are described. Presently the software has been used in actual projects, it has the performance of

high work efficiency, mass data processing and good practicability.
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Method of Mixers
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Abstract

ted. The technique provides accurate and repeatable measurements of mixers that reciprocal and image

A new technique based on reflection measurement for RF mixers measurement is presen-

frequency can be filtered for input match, output match, conversion amplitude, conversion phase, and
group delay. Firstly, by analyzing the measurement method, an one-port vector error model is established.

Then, S-parameter matrix of the model is derived and the formulas of the mixer performance parameters

are given. Finally, experimental results verify the correctness of the method.

Mixer
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Simplified Design of CAMAC Bus Control Unit Based
on General 170 Interface

LI Xiao-jian ZHANG Xia YU Wei-rong WU Jin-cai ZHAO Liang-qing
(The Second Artillery Equipment Academe, Beijing 100085)

Abstract In order to decrease the cost and reduce dimension, the standard signals of CAMAC bus
are analyzed. 6 type bus signals are produced by adopting TTL logic circuit. Hence the simplified design
of CAMAC bus control unit is realized.Electro circuit principle and subprogram is introduced in detail. In
this control unit, the Bus Control right can be obtained via operating the general 1/0 interface. Its stabili-
ty and reliability are proved by application and can be used in module testing and system miniaturizing
too.

Key words 1/0 Interface Logic circuit CAMAC bus Control unit

TAR Tk A S AR 4 A 4TS 2 Tz N
FIRT, 38R KA CAMAC B2k R Go7E Tlk 45 1

CAMAC ( Computer Aided Measurement and Con- B s U 2 BER CAMAC B 7R
trol) 2 FLA MO R T U B g PPTRTROAE R b Bk 52 VR 2 SR PRI RS R 52,
P R, AT LRI 3 Mgy PORTERBAET R, e 2k FBUR AT, 7 &
BRI 80 AR RGeS e ey ETRBEA AR R, T S AR A AR I e A

1 5]

i1

i AR 2011-09-21
TEF B 2 (1975-) , 55, Tt TR, EZAF5E 7 M . a2 s RS K I 5 i B2 T



5 2 1]

HETHH 170 #: 089 CAMAC B2k oo fRifbisit

- 55 .

R4, DL G CAMAC BEPE AR 2, S HERR ik
iV ET S/

e RS I 2 75 b, 75 ZOW ] CAMAC B4R 4%
i AT, S B 2 i DU e AN 25 A A il .
P T R AERILAR O A 0 5 EL AR BB, T A i oA
B S Xof B — A, W K 3 A1 vy ) ) LA ol i
THERIR S, S350, T CAMAC B4 7 i
BRIK, A7 BAAL & PR R SR W IR e, A I, X
CAMAC S5 BT HEAT Ak i, al DU/ i
FRUE, AT LA M R G, AR SCHI 2 B TTL

W T CAMAC S &= 5o, ol LA i@
M 1/0 NSl B R m S

2 CAMAC EZ¥=H BT B it

SCEL CAMAC Bk i 5o D fg , sk 225
BT CAMAC A4 iy Tm) A i), BRI 5E % CAMAC #
HERLREIE A PC HL1/0 05 S5 A5, CAMAC
PR SR B 2G5 3R 1 R, 6 K15
SULK, N B RS S B T R

#£1 CAMAC HRERZES

fF52 fFe sk 5 e {55 Mk
bR N 1 BB
RS FHLhEBERE AL Ay AL A 4 BEREAS 1) — A4
DIneEsE F F, F FyFyg 5 T 2 AR P9 52 L DT e
- TEIE ki 1 S, 1 Pl 55 — B BLA A
e ik b 2 S, 1 P55 — B B AR
ot e 1 Bi5% W, =Wy 24 ML LS S Y,
Helkti s Bl R,R., 2 MO PEIR 5 £
THRER L 1 FENASNI ST PN
e i B 1 8RB BEIEE AT
Wi 7 Q 1 F87R H A A TR R RRE AR
ARz X 1 e AR BE A 58 BLEE SR 1 Bl A
wILR 1L Z 1 BRI — e RS
NHTERIES 2k I 1 155 R A ] 9 R 3
% C 1 BRI
+24V HIfR +24 1
+6V i +6 1
CER/E2T -6V Hii -6 1
24V Hif -24 1
oV H 0 2 LR He b 2

2.1 bk IhEEEERISESHTE
THINE RS 54045 A LA, A, Ay, ATRIZESR O
~ 15 A FHhE; ThRR kPSS 4E F L F,, F,  F Hl

Fo, AT LLERE 0~31 FPOIEE; 35 N Fitis i Tix
VHEY CAMAC Biff, X 10 BA5 5 1 3 58 2 A A
TEX LA F16 R BT ua Bl el 1 s

74LS08
| I— Y. .
DataCyy ] D, Q; . ] >° - 16
— — CAMAC
741.8273 BUS
741808 741808 74LS08 1, Q
2
& & &
[ [] CLK
1o e

1 IheEEEESH~EREE



. 56 - F AL M AR

2012 4F

M PCHL1/0 $:5K 1Y IF (f557E DataCtl {55
BRI, A D il Z#5 4 D, ¥, DataCtl ¥ §il{5 5
et =5 TR 5, #E A D fil & 4519 CLK ¥, D
il A #% TAE, Q, ik 45 5 2 IRAHSK ) J5 A CA-
MAC B4, R TARIE CLK 1553 3k 22 1w A d
AR, DataC FEHIE S IF ARG S L T %S
I'THESR
22 EERKWS,,S, BIEH

R —A> CAMAC fir 2 #AEAE] , D645 #E CAM-
AC BERIF = A ek op S, 1S, BEEAE S, 1A
I 232 5 A K S, IR Ja ST AnT fig 8 e A28 Hh i 32
WEFESRESMIIE, WA, b T HIED RS 7
kRS S RETE S, 155 B Z AURRIE & 4, A 75 22
FEAE— AR BUE (5 5 DataC,, $2 R0FF ShBE e 4
FHutEBE (5 5% 3] CAMAC B4k L,

HLER SR AN 18] 2 FroR B B A A A7 AR
7418164, BER 25 fil & 7% oK FH 7418123, CAMAC iy
LA s s & — Ik a5, ol L SMEF 3 ¢
Ky T I OC R L R

CAMACHS A Q, H%‘%#&mﬁ%' DataCy
HEEfES T i

;Lo —
o] cLi | wem o, LTRAmMER S

7

s SREMRE—
PulicCy

B2 #EEEGESHEER

IZHL IR TAE A - fbdik = 42 10MHz 1977 3
TSR N RS AL AT A A BB R A, CAMAC Ay 4
HEME S ER G, 7R A 3 A BT e ) 22 i il 5
Q,0Q,,Q,0 Hrf Q, 5 Q, #2= 4 a4 E I, Q,
5Q, M2 3 I, Q, fE R IIREESEE S |
FHhEVERR (S 5 MBI BlAE ), Q, Sk S, k3 ik
WES, G B E] CAMAC B2 1,0, J S,
TEIE Pk P55, 5ok B A ¥ B A 5 2R A7 sk
B X ] CAMAC M4 . ik, s
A K 5 BRI B BAE L , TH BRIV B I
PRAE 285 14 ok 3h 536 1
23 HIBE SESHEH

24 PR 24 PR S (5 5 A i e an 151 3
Fis

GRS, 3R B 400 3R 8h % B CAMAC
BRI W~ W, 2k, ERARVERT, B 1 BIAE R 1B

BB b= JUE R F=>{CAMACEBW, - Wy,
CLK—§, ‘
PR B B BB = BB B K=CAMAC B 4R, Ry

3 HRE . SRSHERIIMER

55 S, Bl REBES L,B,Q, X MBS (s
SEEECA [F] 5 B R A, CAMAC B4k 2
B E AR 0" AR ER 1, T 5 TTL
PR IS N, NV R B R A I bk, R
B 3K B S8R 28 iR T T 7418240 SEELIE
e )Re , BRI AR T 7418273,
24 NAEFESHFE
ANHEGGES BB RAES 2 ERES C
AR ILES 1, R BN 4 ffs, M PC #HL 170
Fe CURMIMIIR b A 2 05 B i & AR 1k A 2 2850 I
G B F] CAMAC ML |, =P ad gt ek
BRI R VR A BRI 48 AR S B 28 S PR
5 BITEa A TN A PR 20 CAMAC 02k 1 i £
SERREES . BT CAMAC B4 0645 P 26 3 fik
ME S, k@A GG, Bt —> Pub-
licCtl {55, 5K 2 rh RS il & 45 % i A Tk
AR 50 HEIE S R A —A4 S, {55,

7 C 1
4 A [,\ ,——1>-—- PublicCu

Wtk S I R —
b CLR BB i47 58
s — ) >

B4 AREHESHEEREE

2.5 TIERIBERIHS

CAMAC LR T 31424V, -24V ,+6V F1-6V
FELUR , 38 2 A BT e AR i L R T K R T TR
R VIR 0 P YR 2 0 Ak 3 T 24k el 2, 42 S R IR A 3
W, PRIEAE S 0 A A IS B AN X L % 35 s
2.6 EAPCH IVO #0O

W PL E e SR B 43 AT O R T
28 MO A E , I RG 2EX) 170 $8 D ATy
&, TETHHEALINE R Ryt SR TTL H 6 K
CMOS HLFEBIAERS AR vhan 55, ] LIRS B 45 Fh 28
RUTRIEA 170 2110 XAk 170 2 10— e ¥y 38 i
B B2 e, B B PR AR B RIS TS
SRS, ASCRH 2 Y fe PCI-7200 KX iR
T A BRI S R A T R A 64 A
FEOC A A 64 DI OC T AGH I | f& 5%



5 2 1]

LT A 170 82019 CAMAC SR BT i fb i3 .57 -

g 12MB/s, 1] DL 2 CAMAC sk il sk .

3 CAMAC BZ&iEF B TiER&IT

CAMAC 4 — Al o3 o = 2 A il 4
DA MG a4, TERBLPFR AT, L4575 ZEXT 4 4
FL R AR FEL SRR T4, S AN [R] A A A AR 7 1Y) T
PEHLIR, BEPERIN S e A ST Ao it 2k g da il
oAt o, RN AH N Y 170 2 1 AT 5 454 B
A AN SRR

N a2 7 AR A RIS e
PR FEARIOTEZ HA E74 S, [R5,
PRI, R AR B 170 32 AP T S HAERIAT AN
B 2 AR Y

A FE A A% X — 2, —BARic o NA
OFCQ) o N R 55 565 P95 & it T
A4 1 T 0 —F btk 5 R D B A, I Bt RH N A9 %R
PALiss o i T A SO ARFE 1 PR H Ak A5 A )
B, I ATE AT A RUH N 2 5 W E A, A SCR g
HES T T 170 #:0, RS T s 4
G i 2 5 FEFF
char CAMAC _read ( char value_A, char value_F, un-
signed char data[ 4])

%

unsigned char PA, ,PB,;

unsigned int Out_Port;

if (value_A<O || value_A>15 || value_F<O ||
value_F>31)

return —1; //AFEa4

PA,=(value_A<<4) & (value_F>>1)
A AL LA, F B F,F,,

PB, =(value_F<<7) 10x1;
0,C=0,I=0,N=1

Out_Port=PA, *256+PB, ;

DO_WritePort ( Card7200_1,0, Out_Port) ;
// 8 R B E S

/7 Ay,

/7 ¥,,0,0,0,Z=

1oyYs Yoy

Command_start( ) ;

Delay(0.001) ;

DI_ReadPort ( Card7200_1, 0, data) ;
R,,L,B,0Q,X

return 0;

//R, ~

|
char CAMAC _write ( char value_A, char value_F, un-

signed int Write_data)
{

unsigned char PA, ,PB,;

unsigned int Out_Port;

if(value_A<O || value_A>15 || value_F<O ||
value_F>31)

return —1; //AFEEm4

PA,=(value_A<<4) & (value_F>>1) // Aq,
A45A25A15F163F8’F49F2,

PB,=(value_F<<7)10xl; // F, ,0,0,0,Z=

0,€=0,1=0,N=1
Out_Port=PA, * 256+PB,;
DO_WritePort ( Card7200_1,0, Out_Port) ;
DO_ WritePort ( Card7200 _2, 0, Write _data) ;
JIW -W,,

Command_start( ) ; /i RES
return 0;
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Investigation on the Radiation Effect of Rubidium Atomic Clock
by Low Dose Rate

WANG Shi-wei ZHANG Jun YANG Shi-yu YANG Wei ZHAI Hao
(Lanzhou Space Technology Institute of Physics, Lanzhou 730000)

Abstract The physics part is the frequency discriminator for the rubidium atomic clock, which
determines its stability specifications including the short term and long term stability specifications ( above
1 second). In physics part, the rubidium metal, glass and ferronickel are adopted, and some bipolar
transistors and operational amplifiers are also adopted, the kernel component-rubidium bulb, was espe-
cially manufactured by a special vacuum technology. So the low dose rate sensitivity for these materials,
devices and technology is essential to be estimated. The radiation experiment by low dose rate was ad-
vanced for the physics part of the rubidium atomic clock and the rubidium bulb used in it. The radiation
source is Co® +y, the dose rate is 0.01rad(Si) /s, and the total dose is 50krad( Si). This work realisti-
cally simulates the ionization damage for these products, and the results will be referenced for the rubidi-
um atomic clocks in the orbit and be useful to the radiation harden design for the later rubidium atomic
clocks.

Key words Rubidium atomic clock Physics part  Rubidium bulb  Low dose rate lonization

radiation
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Research on Real-time Estimation Mathod for
Range and Cruise Duration of UAV

CONG Shu-quan  WANG Cheng-jun  JIANG yang
(92419 Unit of PLA, Xingcheng 125106)

Abstract The range and cruise duration of UAV are the key tactical and technical characteristics to
identify successful mission.That affectted the range and cruise duration are so many when UAV flying. Ac-
cording to the aerodynamics principle and the kinematics principle , real-time estimation method and appli-
cation of the range and cruise duration of UAV are explored.

Key words UAV Flight time Flight range Flight speed Real-time estimation
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Research and Design of Satellite’ s Thermal Control Voltage
Measurement Module

SONG Bo JI Qi-zheng JIANG Fang-liang
( Beijing Orient Institute for Measurement & Test ,Beijing 100086 )

Abstract Measurement for satellite’ s thermal control voltage is an important part to guarantee
satellite” s reliability and security. Because the particularity of the measurement, it needs to research
and design a voltage measurement module which is fit for the whole satellite’ s thermal control system.
Signals isolation and input protection are used to guarantee the safety of measurement, and techniques of
advanced data collection, quantity conversion and automatic calibration are used for reliability of meas-
urement. The measurement process is controlled by microprocessor, and the computer’ s data transfer
and communication control are realized by LAN interface, the efficiency of measurement is improved a
lot.

Key words Satellite Thermal control system Voltage measurement
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The Design of Interface Circuit of Wide-Band
Power Source Based on ARM9

FENG Rong-wei JI Qi-zheng
(Beijing Orient Institute for Measurement & Test , Beijing 100086)

Abstract A method of interface circuit design and software development of wide —band power
source based on ARM9 are introduced, according to the actual development work. The design of the cir-
cuit is given, functions and design ideas of various circuit modules are introduced. On the basis of discus-
sion the framework of the VxWorks operating system, the detailed application development process is stat-
ed.

Key words Broadband Power source Interface circuit Programming
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Research About Validating GUM Uncertainty
Evaluation Using MCM

CAO Yun CHEN Huai-yan HAN Jie
(Beijing Aerospace Control Center,Beijing 100094 )

Abstract The basic method of uncertainty evaluation is GUM uncertainty framework (GUM) at
present. On some conditions, GUM can be applied correctly. But when the model is complicated, all the
applying condition can’t be ensured to meet. Compared to GUM, the validity range of MCM is larger, we
can use MCM to validate GUM uncertainty evaluation with appropriate software. It’ s suggested that the
results can be compared which are obtained by GUM and MCM. If the results are satisfied, the GUM is
applied correctly. Otherwise, MCM or other replacement must be considered. Concerning the example of
mass calibration, the two methods are introduced to validate GUM uncertainty evaluation using MCM.

Key words MCM GUM Evaluation of measurement uncertainty Coverage interval
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Smy, —— MBNEET R LR REN p,, /MERS R A HER Y B A i X, SR B PDF 20
B 3p,0—Pa0 = 1.2kg/m’ ® 1w,

®1 XTRERERIHBWNE X, RERNE PDF

E 4
X paxi
Wi u b2 o W (a+b) /2 HIERE (b-a) /2

my, N(w,o?) 100 000.000mg 0.050mg

dmy, N(w,o?) 1.234mg 0.020mg

P R(a,b) 1.20kg/m’ 0.10 kg/m’

Py R(a,b) 8x10° kg/m’ 1x10° kg/m’

Pr R(a,b) 8.00x10° kg/m’ 0.05x10* kg/m’
B GUM 7T A1, u(dm) =0.08=8 x107*,u(d Y=(A+B).* [1+(C-1.2). % (E-D)./(D. =

m) B 8 B ny, =1, BRI c=8,1=-2,8= E) ]-100000;
1/2 x107=0.005, ifi~=1

MW H &N MCM ) MATLAB F2FU0F . w=horzcat(w,Y) ;
i=1; else
e=0.001; w=Y;
Me=1; end
Se=1; Ma(i)=mean(Y);
Yle=1; Sa(i)=std(Y);
YHe=1; YL(i)=pretile(Y,2.5) ;
Ma=0; YH(i)= pretile(Y,97.5) ;
Sa=0; if i~=1
YL=0; Me=std(Ma)/sqrt(i) ;
YH=0; Se=std(Sa)/sqrt(i) ;
w=0; YLe=std( YL)/sqrt(i) ;
while(2 * Me>e |2 * Se>el2 * YLe>e |2 # YHe>e) YHe=std(YH)/sqrt(i) ;
M =10000; end
A =100000+0.05 * randn(1,M) ; i=itl;
B=1.234+0.02 * randn(1,M) ; end
C=1.1+0.2 #rand(1,M) ; [ mean(w) ,std(w),pretile (w,2.5) , pretile (w,
D =7000+2000 * rand(1,M) ; 97.5) ]

E=7950+100 * rand(1,M) ;

R2 RERERIHITHEER

WRZS dm/mg u(dm)/mg 95% A 5 X [H] dy,,/mg di/ Mg LR
¢ (8=0.005)
G, 1.234 0 0.053 9 [1.128 5,1.339 5] 0.043 0 0.042 8 No
G, 1.234 0 0.075 0 [1.087 0,1.381 0] 0.001 5 0.001 3 Yes
MCM 1.234 0 0.075 2 [1.0855,1.382 3]
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M=100000;

fori=1.M

A =100000+0.05 * randn(1,1) ;

B=1.2344+0.02 #* randn(1,1) ;

C=1.14+0.2 #rand(1,1)

D=7000+2000 * rand(1,1) ;

E=7950+100 * rand (1,1) ;

Y=(A+B). * [1+(C-1.2). * (E-D)./(D. *

E) ]-100000;
YL=Y-0.075 * 1.96;
YH=Y+0.075 * 1.96;
F(i)=and((YL<=1.234),(YH>=1.234));
end
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