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Micro-vibration Detection Technology for Satellites
TIAN Yuchun', CAO Le*, FAN Shangchun’
(1. Shandong Huayu Space Technology Co. , LTD, Yantai 264000 , China; 2. School of
Instrument Science & Opto-electronics Engineering, Beihang University, Beijing 100191, China;

3. Inertial Technology Key Laboratory of National Defense Science and Technology, Beihang
University, Beijing 100191, China)

Abstract: Micro-vibration is one of the key factors that limit the development of high precision measuring technology. On the basis of re-

search on micro-vibration in aerospace technology, this article introduced the background of micro-vibration and measuring technology in de-

tail. The feasibility of testing method using high precision micro-mechanical accelerometer has also been analyzed based on traditional optical

measurement method. Finally, the summary of development direction of micro-vibration detection technology has been made.

Key words: micro-vibration; satellite; accelerator
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Review of the Multi-axis Ultrasonic C-scan Technique for Composites

WANG Dongsheng, YANG Danggang, LIU Yingtao, XU Na, LI Shuoning
(Beijing Key Laboratory of Aeronautical Materials Testing and Evaluation, Beijing Institute of Aeronautical Materials, Beijing 100095, China)

Abstract: With the rapid development of aerospace and aviation equipment, the demand for ultrasonic testing of irregular curved composites

is increasing. For such application, the traditional ultrasonic C-scan technique can hardly meet the reliability requirements, and the multi-axis ul-

trasonic C-scan technique is becoming a critical technical support. In this paper, the technical principle, typical structures and main functions of

multi-axis ultrasonic C-scan testing systems are analyzed and summarized, and the technical development direction is predicted.

Key words: composites; ultrasonic testing; irregular curved surface; C-scan testing
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Design and Simulation of Differential Outputs for Resonant Pressure Microsensors

YANG Shuo, XING Weiwei

(School of Tnstrumentation Science & Opto-electronics Engineering, Beihang University, Beijing 100191, China)

Abstract: This paper proposes a pressure sensing structure with a square silicon diaphragm as its preliminary and direct sensing component
and three silicon resonant beams as the final and indirect sensing units which are attached on the upper surface of the diaphragm. Natural frequen-
cies of silicon resonant beams set at different locations of the diaphragm have different variations as the pressure changes, thus to attain the differ-
ential output. For this structure, this study builds the mathematical model of the pressure and the natural frequencies. It designs actual size pa-

rameter to make some simulations and calculations, obtains laws of the distribution position and features of the resonant sensing structure, gives

the formula of calculating the pressure and validates the design thought and optimization parameters.

Key words: silicon microstructure; resonant beam; pressure sensor; theoretical model
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Combined Forecast of Calibration Interval Based on Linear Trend Model and Neural Network
CAO Huojun', ZHAO Fang’

(1. Naval Metrology Division, Beijing 100841, China; 2. Naval Aeronautical Engineering Institute, Yantai 264001, China)

Abstract: In order to realize the optimization of measuring instrument calibration intervals, we set up the model of the calibration data, and
modify moving average modeling method to build the linear trend model. Then dynamic neural network is used to build the model of residual com-
pensation and get the forecast value of calibration data. Combined forecast algorithm based on modified linear trend and neural network is given
and verified through experiments, and then we optimize the calibration interval by the model. Results show that this combined model has better

predicting effect than single model. It can not only predict the integral trend, but also adapt to random fluctuations. Beyond that, it is simple and

has strong universality.

Key words: moving average; BP neural network; calibration interval; combined model
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Simulation and Measurement for Quadruped Robot to Cross over Obstacles on ADAMS Platform
ZHANG Peng, ZHU Yan
( Changcheng Tnstitute of Metrology & Measurement, Beijing 100095, China)

Abstract: To analyze the situation of quadruped robot facing obstacles on irregular terrain in static walking, a usual obstacles-spanning

method is expressed, and the ADAMS virtual prototype software is used to simulate the obstacles-spanning motion. Described in detail, the knee

and hip joints of the robot trajectory are planned, the trajectory planning discretization is imported to ADAMS and the results of simulation and

measurement are got by using ADAMS / PostProcessor. Some experiments which cannot be done with real prototype have been done with the vir-

tual prototype created by us. Measurement results validate the theoretical analysis for the quadruped robot crossing over obstacles. It is useful for

the future design and manufacture of quadruped robot physical prototypes.

Key words: quadruped robot; cross over obstacles; simulation; virtual prototype
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Research on Improvement of Sensitivity of Diaphragm Type Optical Fiber Pressure Sensors
Based on F-P Cavity Interference
ZHANG Huijun, ZHANG Lizhe, DUAN Yupei, CHEN Xi
( Changcheng Institute of Metrology & Measurement, Beijing 100095, China)

Abstract: The fiber optic pressure sensors based on Fabry-Perot ( F-P) interferometric principle are fabricated by employing the micro-
eletromechanical system (MEMS) . In practical application, different sensitivities are required in different testing environments. The cost of pro-
duction will be excessive if the sensors are fabricated by MEMS with different sensitivities. In this paper, the thickness-reduction of the diaphragm
in sensors is discussed, and the pressure sensitivity is improved within certain limits through the wet-etching. The sensitivity reached 34. 2 nm/
kPa after the reduction of the diaphragm thickness. The result of the pressure calibration shows that the linearity of the curve is 0. 9997, and the
non-linear error reaches 0. 05% in the range of 0 ~ 120 kPa (absolute pressure) .

Key words: wet-etching; pressure sensitivity; optical fiber pressure sensor
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Design of MEMS Inertia Measurement Unit Based on Temperature-controlling Scheme
HE Haiyang, WANG Zhangbo
(China Airborne Missile Academy, Luoyang 471009, China)

Abstract: In order to improve the measurement accuracy of MEMS Inertia Measurement Unit (MIMU) , a temperature-controlling system is

designed. The temperature in MIMU can be controlled accurately, and this is helpful to ameliorate the thermal environment of inertial sensors.

The interference of environment temperature variability is decreased, and the performance of MIMU is improved. Finally, the effectiveness of the

temperature-controlling scheme is verified.

Key words: MEMS Inertia Measurement Unit; temperature-controlling system; MEMS gyroscope; MEMS accelerometer
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Development of the SO0kN Piling Type Force Standard Machine

XIONG Jun , LIU Jianbin
(Chengdu Aircraft Industry ( Group) Co. , Ltd. Chengdu 610091, China)

Abstract: Force Standard Machine is divided into weight type, lever type and piling type. Considering the characteristics of all kinds of
standard machine according to the actual working condition, we developed a piling type force standard machine by making use of a sensor as the
standard whose accuracy is higher than the verified dynamometer, and the sensor is connected in series with the calibrated or verified sensors, and
is loaded by hydraulic force standard machine. Through the research and analysis of the speed and torque servo control, hydraulic power system,

flow and other key parameters of the hydraulic source, and control software, we developed the 0. 03 high accuracy piling type force standard ma-

chine.

Key words: force standard machine; piling type; hydraulic pressure control
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Design of Some Kinds of Combustor Airflow High Temperature Sensors
LI Yajin', ZHAO Jian', WANG Jianjun’
(1. Changcheng Institute of Metrology & Measurement, Beijing 100095, China; 2. Beijing Institute of Information Technology, Beijing 100094, China)

Abstract: This paper introduced some state-of-the-art airflow temperature sensors applied in combustor ground tests for aeronautic and astro-

nautic power equipment, and analyzed the influence of material and structure for designing these sensors in different test environments. The paper

also pointed out the direction for the future development of the airflow high temperature sensors.

Key words: temperature sensor; high temperature airflow; sensor design; combustor test
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Double Closed-loop Lamb Dip Stabilized Laser
LI Huafeng, ZHU Zhenyu, WANG Ji, LI Qiang, GAO Shan
( Changcheng Institute of Metrology & Measurement, Beijing, 100095, China)

Abstract: Lamb dip stabilized He-Ne Laser has less? environmental suitability because of the travel limit of piezoelectric ceramics. This
weakness restricts the use of Lamb dip steady frequency technology in industrial field. Based on the analysis of control process, we found that the
length change of the resonant cavity is the result of the fluctuant environment temperature as the main reason of the failed control. An external
temperature control loop was applied in the control system to counteract the negative influence of the environment temperature. This technology
combined Lamb dip stabilization method and thermal frequency stabilization method, and made it possible for Lamb dip stabilized He-Ne Laser to
be used widely in industrial field.

Key words: Lamb dip; resonant cavity ; environmental suitability

0 3|7 Jis B P R U 1 WO G IR I 1, RIS RE PR, BR R TR
R P T e X SISt 22 i U B A1 i AR AE O T I R 2 2

. e S 5 0.
B 5 AR LR AN i TR T o
OGRS b B, e DIRAIRE, SRRRIEEIERL,

" \ 15~35 I, BLEMOEEIER R, 1:7: S8
R OB AG  H
S5 AR 25 B8 e o 5 14 0 s
RO B 2 T AR R L T e gy e S AORM R PLREE R h ot B R 0 7 5 10
?Eﬁﬁi&}%ﬁjlbﬁ%ﬁv {/Eﬂgﬁ%%ht?ﬁl}ﬁ%[z UJH Mﬁﬁkﬁi%b’“ﬁ{%@'ﬁ%&%%ﬂ%fﬂ%o ﬁﬁ%ﬂjém%ﬁ
Z R 0 = 7N AN ) s s, 1k 6 Nl 13 : S o t 5 e 5
MERDE . AR g £ ORHEE BETEEE DA, LR
ok, (BHOEIRIAA T AR 2 I, T e PRI Ty IR e
WO B R I MO R A 1 BRI SE B B

5 T RO B U TR B8 5 T .
WOk, WK KRR R IV THR PRHOCAR I BRSSO PEIT BT HORARAE S

AT RS
T ELR. 2014 2 25 WRSES E A, 2014 -5 -5 LIBRTE T2 4 b 0 OGBS A BT 4007,

HSTE: HE | —H HAMMEPONE (J0520114002)  JEERERESG A I MRAUE R B RO AR AR
fEE®N: FEE (1972-), 5, WdbRE A, maTEm,  FERHARK, A
BLBI5E, EEHITE R R BERGE A Q = aFAt (1)



it R

e, WiX5KRE - 41 -

A Q Wi E; o WRIRAEG F ORI, A
RTROCE SRR 2%

TE AR R TP O 28 00 TAE IR PRFEAAS, P TH
FETR BRI A EB 43 LAOETE & i 4h, HAh &8 4334 LA
PEIEAHUL, MR BFEORES )G, BOGE I &)
REERET IR BOAT R — 2, 0] DO O A B #
i Q AN,

T TAEFRMT, WEES B R R FEots
RoF, Botas ol sl @ wite, v LAEE L/EFR=
] AR X e P =, R s R EEI A BOLa e
BEAI IR —3, MPEOEA K RCER, R AR
XS, 76 20°CHHER, A

a = 1.388 (%ﬁyl% (2)

A AEOLERKE
BAK (2) RARS (1) PrEEsg
Q = 1.388F (At)" 2177 (3)
PR 200 mm, AR 5.4 em, HIAIIER 8 W 144
MO CEE AT S, HSERALK 3), A

Q =0.176 (A1) "% (4)

BWOLEH M AR IR T A, 0=8 W, NH
(0 \** _

ﬂﬁ_(6ff76) FTy= 21°C + Ty (5)

o Ty ABOLAE BEIRLE , °C 5 Ty WIREEIEE, C
ARV BERIE Ty SR Ty BERIERR, B
WA PRI AL, WOGA I RER L AL
P L S0 FH ) SR SO A B TR B A B it S
AR AR PR TR A AN S 2K

70
60 ——
50 —= =

P ao ——r =

=30
20 Bitih 2k
10 Sk 28
0

10 15 20 25 30 35 40
Toal C

BIL SOGAERAE BE LS BRI A2 e i 26

MR AT U HY 2008 T 30T 2 8 BE iR J5E 1 B
WA S LM A REEAR — 2, (22 B2 T2
TEHET IR P 2 T OL AR T EA . SRS
it 5L 72 P i 2 A 25 R 3R J Y

AP LR AASE] . M EREE R A 10 °C ARk 5] 40
CHE, SABOER SRR B8 30 C, 3T
b FF ) 5 ph A SR VR K 200 mm B0 ESE,
T B A AL A I KA A2 R 3 wm ™ T
2 U e A O 8 vl S e, 4 1 B 9 9 1
s, Fh R T R 2 3 8O T R K A A
T L PR A R 2 R, ok AR T 2 1M R A
SRR R T8 Pk 2 A

HABBAHIE R 3OE 2 5 2 0, WA IR IR
B S BOOL R ISR I KA LA R IR

LS U1 A R 0 S SO B8 1 B TR L S
SEUI, WAURIE B A 20 1 A0 K 17
AR (290,63 wm), RIEOGRE BE K AE (LR /N
F 0.4 pm, X RBIHBOCRE, FATRERE
LBI/NF 3 C,

2 WA= M pE TR ik

MCHIT T A 70 A m] R, 84 o =2 A M1 B RS T O 6 4%
AIPREEIE I BE ST, i B M PR 05 il B A8 T S i) O
b PRI R AR

Pl 2 R FHOUCPA] B 2 iy XS BRIOG A T IR 1
HMEA B HAE R o 7ML S0 2 M B RS RO G A4 25 L
ST WOt A BERL B AN S P RS, MEROLAE
BESMUZE [ HUINERZ , R RGN I E A% s, Jd o i
PRI B A B AR E , BI04
BERJESEANA . BRI IRLE A 5 A 2 0 LA 2 ol 1 Ho A
R FERBOCAIE IR AL, WE AT 22 A8 1] 4%
| PR IR 2l s i P R S A

1 3 D RUATER 22 W T B RSBt A P R SERE
FCALTE P A PAIR P [0, 0 531 52 B 22 U 0 A At 42
5 PO AR A BE I P o

LA F4 LEER
LR ISR

zwmmmm&%ﬁ
g ] s TR

tt/iﬂu%%wi f%(/fﬁ%%@?%& E\tﬁﬁ’@%ﬁ
7 \ ]
/ \
’ %
N :. ....... .:
N /LR N ZHB S
N i i
Y '
|| 1 1
[/ ] ' ]
-----7L ....................... J— :
'
]
]
]
]
]
]
4

P2 OOUPATER 22 W T RO e D A ]



2. B WRSEE

2014 4% 34 K% 3 #

=2 DR IUT B R A A o (e i, e 4 A s R A RS Y
YR Bl e T S BB R I I R TR R, IR AR SL R
— B, EIPOCAEIRIE KA UM RS, IR K
A S EOROG A i D R AR BN B B, i
S AGHE 55 AR Bk I T L2 A5 2 X 3 S i AR L 15
ARG B T HOLEAE 2 W MG Y i
O BB BOE M E, Al DU ROtA TAET 2
ALY gl

TSI e
e b , worse | | [ #oes
Hh N R .
I R R
|
FHBZO FEH, :E HOERE || WOk
Wajizshss IR R
] b
g Sk

B3 BP0 22 M B AR O f 1 R GAE I

PO R R s [ S e OO A O A A RE
AL A I A B R, I IR IR /Y
YRR L B BRI AR e, DUIRIH ARSI A2 Al
X BEIR B A5

Hi & 3 AT A Y, HOGAE R It w4 il o]
BEIRE R, P PR T B T R I R A S i 2
R P ) ] e e, G A PR 2R I O R R
R U] phy 2 T A 4 ) [ e o

H1TE] 2 i B4 S B Pl T, XL PAT A 22 g 111 o A3
WO A 2 58 1 BCRGORRE ad A AR AR S B,
Joim b h G, RV ARGEICIE S T Sk, P sk
DU CAR T BT RE P ) o] g% ) TR AR, 5 20 A B
BEBCEAEL R T A AR R RICHCIRAS N i f5es TARIRLE .

Pl 4 D XUPH B0 22 1M A IO G i (9 3O 6 i 4 B
IS PRI R O R 2k . MSEINAS R AT LUR Y, 4

70.5

70.3

70.1 A
“69.9 A

Tl
1
]
]
]
]
]
]
|
]
]
]
1

[

69.7 A

69.5 T T 1
10 20 30 40

B4 BUPHPREOL R B R S IR PR R

BEVR AR AL T] AP HITE 0. 6°CYUEIN,, REARAME T
PRI BE AR A X O AR A BE TR BE i, BRI AT DAORFr
WOLATE BE R AR AR E o

3 HBER

AT 22 BT B RO A 5 0. 633 um P Il 3
W E AT, IR FFLE 9 h, IR P oL g
B TAEREE M 10 CAJE T} 2 40 CHEFEZE 10 C, HKHE
JIG353 —2006 (633 nm FRARHOG AR LFR) , 153
(199 hAfi A2 B i Ze &l 5 s .

107 e e e e e o
N :
%g 10° ==

107 1 10 1 10° 10 108
At )/

K5 AR A B 2%

IS FTUIE OB PA 2 2% 08 VT B AR 00O 4 7
ISR AL RN BT, 9 h BRAR e iR 5] 2 x
1077, SE4n] DU 2 Tl BUE %O T ¥ O R T5 45 %
FaE BE IR .

4 #Hig

X PH B 22 b U568 S e A A0 5 326 A A2 8 22 B IU1 o 3k
DU =8 W Re N IR 2 i S b | T R ol 12 S s i PR
igp PO BE IR JEE IR PR BT R AR A O A 1 P
KEIREM, RSO & T LALE BRI 3 2 5 sl AL R Y
TP B E

KPP 22 0 1T B O G R TT i AN B w8 1 22 g 1
FERS IO AR VPR EEE L BE J1, 10 H i TROE AR A9 T
PR E AR A Bz, RO RS A et e N
AT S BOtAR BRI E . R,y T B b
REVRRE T R BRI, WOLAR AT DA TR R A
4 s FL P RS A, N B O IR IR I R L AR
I TAEREAR A A

& % x #
(L] BEPHY, WIRES, XU, % . BOGRRBEARIIFET] .
WOt SR Ak, 2011, 48 (8) . 081401
(T#% 54 W)



it R e, WiX5KRE 43 -

doi; 10.11823/j. issn. 1674 —5795.2014. 03. 11

SRS B R B R R i R K 5

kkm', 2ER', oFE
(1. AT b KR B R AR A A7, Je 7 100095, 2. o E A % A F9F % FF, L7 100080)

WO Ry B, ARFF SN FE T b5 B 650 ~950 nm 3 . & 4 M % % 350 MHz
By S MR M T R HOE MR M. T LU At 633 nm ¥ K E R E MR M 4y bt B, ALB 8 R
JR e B X B AT R JE S, B AR T RAOL RS R, TRAAFEN T R L ERK T E
By, R A TSR CRREK” BB EE RS WAL AW TR, RARIAN K
o A K AR A B TR R A SE T R ORI B BT R . RUE MR, SRk E 4 BT AR
S, RACHAR T T 3 600 ~950 nm W E . A K R 4 TR R RUE . A 6B R AL IR T AR T4k i
R T SN 80 TR WOk 9T A

K B AN R CHWORM A LY R

b ESES: TBI; TN24 SMCEFRIRAS: B XEHS: 1674 —5795 (2014) 03 —0043 - 04

Research on Spectrum Expanding of a Femtosecond Optical Synthesizer for Absolute Frequency Measurement
ZHANG Dapeng', LIANG Zhiguo', YE Peng’
(1. ChangCheng Institute of Metrology & Measurement, Beijing 100095, China; 2. Institute of Physics CAS, Beijing 100080, China)

Abstract: A femtosecond laser optical synthesizer, with the repetition frequency of 350 MHz, whose spectrum bandwidth is from 650 nm to
950 nm, was developed for absolute frequency measurement. In order to measure the frequency of the national assistant wavelength reference, io-
dine-stabilized 633 nm He-Ne laser, we must expand its spectrum to contain 633 nm wavelength. After compressing the pulse duration by the
prism pair and chirped mirror pair, the laser pulses were focused into the photonic crystal fiber. But the intensity of the expanded spectrum gener-
ated by prism pair changed rulelessly, because of the interfere of the environment. The chirped mirror pair, which is more compacted, could o-
vercome this disadvantage. The broadband width spectrum after the chirped mirror pair and the photonic crystal fiber was steady for 5 hours, mo-
nitored continuously by the spectrum suit, which is suitable for optical frequency measurement.

Key words: absolute arequency measurement; femtosecond optical synthesizer; spectrum expanding
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Applications of Average-Range Control Chart in Verification of Measuring Radioactivity

in Ground Standard Equipment Model

WANG Xinxing, HU Mingkao,

ZHANG Jiyun,

OUYANG You

(Airborne Survey and Remote Sensing Center of Nuclear Industry (ARCN) , Shijiazhuang 050002, China)

Abstract: The ground radiometric model standard equipment is the highest grade of measurement standard in China, and it is not traceable

directly. To confirm the magnitude of the series of the standards in a controlled state, this paper uses the periodic verification method for verifying

the measurement results and makes the average-range control chart to reflect the magnitude of the repeatability and reproducibility of the stability

criteria, and then confirms the controlled state of the standard value.

Key words: average-range control chart; ground radiometric model standard equipment; verification; controlled
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18 2002. 06. 14 1118.9  1109.4  1113.4  1116.4  1121.6  1120.2 1116.7 12.2
19 2002. 07. 13 1115.7  1115.3  1113.2  1118.4  1113.3  1113.3 1114.9 5.2
20 2002. 08. 15 1117.1  1116.9  1116.3  1118.4  1120.0  1107.7 1116.0 12.3
21 2002. 09. 17 1106.3  1107.8  1111.0 11045  1105.9  1109.1 1107. 4 6.5
22 2002. 10. 15 1110.9  1107.9  1110.7  1109.1  1108.0  1112.6 1109. 9 4.7
23 2002. 11. 19 1113.5  1111.2 11140  1116.8 11156  1122.7 1115.6 11.5
24 2002. 12. 10 1113.7  1106.7  1110.0  1107.4  1103.8  1107.3 1108.2 9.9
SEH(E/ (nGy - h—1) 1111.3 10.3
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20 ) e (L A o PRI R, 22 o PRT T, S 2B
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RS (WP o

AR BlieR et K BE OB S VN W)

LK CL =x = -3 (1)

Vel B UCL = x + A, - R (2)

PRI FBRLCL = x - A, - R (3)
P R R 2 A

L CL = R = #ZRJ (4)

Pl R UCL = D, - R (5)

P FR LCL = D, - R (6)

e Ay, Dy, D, FOAEHIRIT AR5, EHAEAKR
ANBIRE I s kg RO A W B 1 P39 i, nGy/
hy oy m A A RS R E B, nCy/h; m Wi
BREG R AL BRI %, nGy/h; R
m RN ECE R 25 F-39MEL, nGy/h,

MRPEZE 1 BHE, YMIL ALRY m YR A I 2521 1
i’&]ﬁlelll.?)nGy/h, W24 R =10. 3nGy/h, &
B, BRI R n =6, HZS%CHR 3 A5
A, =0.483, D, =0, D, =2.004, md A= (2),
(3), (5), (6), A

1) PR ) E TR

UCL=x+A, - R=1116.3 nGy/h
LCL=x- A, - R=1106.3 nGy/h
2) R R IR
UCL=D, - R=20.6 nGy/h
ICL= D, - R=0

TEVF PR E R 1. FRRG, Ry,
s RO RS B NRR, IBA, ok AL B B AR,
b5 ST AT A R AR R PR AR 22 45 PR . R 1
AILIE S, 45 18 AR (1116.7 nGy/h, 12.2 nGy/
h) TS LR, TR . SR PR A 5
TR SEEWT

T 2 SRR P 24 (RIS 22 24

x=1111.1 nGy/h, R =10.2 nGy/h
AR ] o B R RR
UCL =1116.0 nGy/h, LCL =1106.2 nGy/h
W24 i B A ) R R
UCL =20.4 nGy/h; LCL= 0

[, 10 A% 5 = A S (A VR B 78 o (1% At 9
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YM2, YB2, W[HHR R i T A g ] RN AR 22
P T 28U .

2.3 ZHEIEHE

Pl L A A b o 4% A B0 A B i 25 Ge i T4
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FFEEMIR . Rtk .
2.5 ZERWHT

TR W 7 4 B 2 Py, 6 AR B 4D F 32
POIRZS . FEE WA vh L 0 S5 T S ) A 3%
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47| i MINITAB 1+ 543 8 7 =/~

ﬁ%%%iﬁﬁ%ﬁ%%,%@%ﬁ%7Wﬁﬁxﬁﬁﬁﬁim%%%ﬁﬁﬁiﬁﬁﬁﬁ%?,ﬁMﬁ%%%é
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FE4SES: TBI22; 0212.1

X HEkFRIRAD: B

MXEHS: 1674 -5795 (2014) 03 -0051 — 04

Assess R&R of the X-ray Orientation Determining of a Single Crystal System

via the Two-way Random Effects Model
MA Chunxi

(The 46th Institute of the China Electronic Technology Group Co. , Tianjin 300220 ,

China)

Abstract: Two-way random effects model is a common method for assessing repeatability and reproducibility of measurement system, but it

cannot be implemented directly because of the particularity of the X-ray orientation determining of a single crystal system. A method is put forward

for conveniently calculating the Gauge R&R of the orientation determining system based on the total angle bias. Three experiments were made to

compute their Gauge R&R by MINITAB. It was proved that although the measurement system has been properly calibrated, the Gauge R&R of the

system is not usually in compliance with requirements, and it need to be under surveillance at any time.

Key words: orientation determining of a single crystal system; total angle bias; repeatability; reproducibility; two-way random effects model
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A2 MEX ZAAEMXESRYHERE (*)
H Z ™
RES
1 552 530 1K 52 530 FIRk H2k H3K
1 0. 0559 0. 082074 0. 058926 0. 082496 0. 083333 0. 052705 0.071686 0.060093 0.070711
2 0. 07862 0.071686 0. 067185 0. 078617 0. 053359 0. 067185 0. 068718 0.070711  0.071686
3 0. 06509 0. 065085 0.0712 0. 065085 0.0712 0.078617 0. 071686 0. 07683 0. 070711
4 0.07862 0. 065085 0. 079057 0.071686 0. 065085 0. 063465 0. 058926 0.071686 0. 065085
5 0. 06509 0. 060093 0. 058926 0. 053359 0. 058926 0.070711 0. 067185 0. 071686 0.07683
6 0. 07683 0. 067185 0. 075462 0. 060668 0. 05069 0. 067185 0.0712 0. 060668 0.0712
7 0.0712 0. 083749 0.0712 0. 067185 0. 058926 0. 074536 0. 07683 0. 060668 0.068718
8 0. 05893 0. 060668 0. 067185 0. 052705 0. 068718 0. 060668 0. 369026 0. 07683 0. 068718
9 0. 37268 0. 369026 0. 37657 0. 369026 0. 372678 0. 384147 0. 060093 0. 37657 0. 376478
10 0.33922 0.36912 0. 34661 0.36912 0. 353651 0. 342884 0.361516  0.350495 0.354534
A3 MEY ZANXHESLYEHERE (°)
i z ]
RES
B 1 552K 5530 1 552K 5530 ELR H2l) B3R
1 0. 067185 0. 065085 0. 065085 0. 082074 0. 085797 0. 041667 0. 083333 0. 07683 0. 065085
2 0. 060093 0. 065085 0. 07683 0.071686 0. 048591 0. 048591 0.0712 0. 082496  0.053359
3 0. 083333 0. 060093 0. 060093 0. 071686 0. 100692 0. 065085 0. 07683 0.070711 0. 065085
4 0.078617 0. 065085 0. 065085 0.070711 0. 060093 0. 089753 0. 068718 0.094281 0.070711
5 0.071686 0. 067185 0. 071686 0. 053359 0. 065085 0. 070711 0. 071686 0. 07683 0. 067185
6 0.0712 0. 082074 0. 074536 0. 058926 0. 087003 0. 068718 0. 068718 0. 067185 0.0712
7 0.0712 0. 082074 0.0712 0. 074536 0.0712 0. 055902 0.078617 0. 063465 0.0712
8 0. 079057 0. 055902 0. 07683 0. 085797 0. 079057 0. 063465 0. 372678 0.097539 0.101379
9 0. 377583 0. 369872 0. 342884 0. 380788 0.373143 0. 383876 0. 067185 0.380788  0.354534
10 0. 365243 0.343187 0. 365243 0. 374536 0. 354534 0. 365908 0. 365908 0.233482 0.340138
R4 BEZRGNEESSAERE (°)
Hi z ]
FES
1K F2K %3k FI1W 2K H3 K FI1 2| F3W
1 0.018634 0. 016667 0. 008333 0. 063465 0. 055902 0. 055902 0. 11577 0.093169 0.084984
2 0.078617 0. 068718 0. 078617 0. 058926 0. 060093 0. 067185 0. 05 0. 065085 0.071686
3 0.070711 0. 071686 0. 053359 0. 088585 0. 065085 0. 078617 0. 074536 0.0712 0.070711
4 0. 065085 0. 065085 0. 060668 0. 060668 0. 058333 0. 067185 0. 058333 0. 060668 0.071686
5 0. 053359 0. 053359 0.018634 0. 060093 0.0712 0. 055902 0. 100347 0.070711 0. 055902
6 0.0712 0. 078617 0. 063465 0. 068718 0. 067185 0. 058926 0. 083333 0.087003  0.055902
7 0.0712 0. 060668 0.090139 0.0712 0. 075462 0. 042492 0. 108653 0. 07683 0. 055902
8 0. 082074 0. 095015 0. 074536 0. 068718 0. 05069 0. 034359 0. 060668 0.0712 0. 133593
9 0. 369026 0. 369872 0. 369026 0. 365243 0. 387746 0. 370153 0. 38873 0.395108 0.380788
10 0. 357848 0. 37657 0.391311 0. 357848 0. 361516 0. 369026 0. 395899 0.354044  0.354044
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Study on the Effect of Humidity Changes on the Displacement Small Gas Flow Device
XIANG Dehua
(Hunan Institute of Metrology and Test, Changsha 410011, China)

Abstract: Humidity changes were measured respectively for compressed air and pure nitrogen with different temperatures and humidity when

entering at different flow a container filled with water. The experiment shows that the gas humidity increases quickly. The impact of the air humid-

ity changes on the displacement gas flow device is analyzed, and a solution of an air bag or diaphragm is proposed for isolating the measured gas

and water.

Key words: flow facility; displacement; gas flow; humidity change
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Discussion on Building a Civil Aircraft Parameter Measurement Traceability System
ZHANG Xuetao, XING Xiangnan, ZHOU Shifeng, LI Shaozhuang
( Changcheng TInstitute of Metrology & Measurement, Beijing 100095, China)

Abstract: There are clear requirements on the parameter value control during the civil aircraft’ s airworthiness evaluation. Through the a-
q p ) 2

nalysis and comparison of the domestic and foreign measurement traceability work status, the concept of a parameter measurement traceability sys-

tem is proposed for the production and the framework of civil aircraft parameters. The ideas of building a civil aircraft parameter measurement

traceability system are discussed through examples.

Key words: civil aircraft; parameter; measurement traceability system
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LabVIEW Used in the Automatic Control System Memory Management
ZHAO Jing, ZHANG Ningning
(' Changcheng Institute of Metrology & Measurement, Beijing 100095, China)

Abstract: This paper describes several methods about LabVIEW programming memory optimization. Based on the automatic control system,

introduction is given on several aspects in programming the automatic control system: dynamic invocation VI; mandatory use of type conversion;

memory leak prevention; array memory allocation; using global variables and so on. In addition, the paper describes several useful memory

checkers. These methods can improve the operating efficiency of the program and make the program’ s memory management easier.

Key words: dynamic invocation; shift register; site operator; global variable; memory management
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Software Design and Implementation of Phase Laser Ranging System Based on LabVIEW
CAI Wei', LI Kun’
(1. Engine Limited Liability Company of AVIC, Beijing 100028, China;
2. Changcheng Institute of Metrology & Measurement, Beijing 100095, China)

Abstract: phase laser ranging system based on the traditional application of CPLD, FPGA, ARM or other embedded
processors, we design and implement the software of the phase laser distance measuring system, for controlling processes
and processing data in the target distance or length measurement. The software was written in the “graphical” programming
environment ( LabVIEW) which was launched by National Instrument company . This paper briefly introduces the basic prin-
ciples of the phase distance measurement and implementation of LabVIEW function, the system control and data processing
of the phase laser distance measuring system is introduced in detail, and the relevant measurement simulation and experi-
mental results of the LabVIEW data processing part are given, providing a feasible scheme and reference dataprocessing
phase laser ranging for LabVIEW application.

Key words: laser ranging; LabVIEW; phase measure
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Pressure Meter Automatic Verification / Calibration Technology on Base
of PPC4E Digital Pressure Controllers
ZHENG Jinjuan, GUO Yongguan
( Chinese Flight Test Establishment, Xi’an 710089, China)

Abstract: An automatic measurement method for pressure meter verification / calibration is developed on base of the PPC4E digital pressure

controller. It has been proved by the experiment. The results show that verification / calibration of the pressure meter can be completed automati-

cally, and the verification certificates and the original records can be generated automatically, which greatly improve the measurement accuracy

and efficiency of the measuring data of pressure in flight test.

Key words: pressure meter; LabVIEW ; automatic verification / calibration
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Automatic Test System of Model 9016 Ethernet Intelligent Pressure Scanner
TU Bin
(Beijing Power Machinery Research Institute, Beijing 100074, China)

Abstract: The automatic testing system of the Model 9016 Ethernet Intelligent Pressure Scanner is introduced. The component, function,
realization of the automatic system and the structure and design thought of the software system are also introduced. The software of the automatic

system was written in Visual Basic 6. 0. And the software communicates with the instruments via GPIB interface and Local Area Network. The au-

tomatic testing system can handle the data and build up the document voluntarily. The testing system is practical, efficient and reliable.

Key words: Model 9016 Ethernet Intelligent Pressure Scanner; automatic test; Visual Basic 6. 0; GPIB interface
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Discussion on Some Issues in Metrological Management of Aviation Enterprises
ZHANG Xiaonan
(Xinxiang Aviation Industry ( Group) Co. , Lid, Xinxiang 453049, China)

Abstract: Some issues are proposed for attention in the metrological management of aviation enterprises, and the ideas and methods of the

metrological management are elaborated according to the relevant requirements of national defense metrological laws, regulations, GJB9001B-

2009, and the quality management system of Q/AVIC 09001-2012, with the consideration of some problems in the metrological management in

quality system audits.

Key words: aviation enterprise; metrological management; metrological confirmation.
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