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Table 1 Calculation result for uncertainty of category B
Relati - Fact f
c_ ative metcr Method of . actor 0 A, . Freedom
tainty fraction L Ay (107%) trustworthiness — (107 %)
, obtaining k; Vg
i k}.
' Nominal value 2.7x102 3 0.01 30
w'o Estimation 0.15 2 0. 08 1
wss Check value 0.10 2 0. 05 30
, Check value
o3 0. 30 2 0.15 1
(truthless)
w'ay Estimation 0.17 2 0.09 1
o5 Check value 0. 25 2 0.13 30
, Operation
o g 0.17 2 0.09 30
record
Operatio
Wy pcrcli ion 0 0
experiance
Operati
W23 peration 0.17 2 0. 09 30
record
, Check
i 2—9 R 0.01 2 0.01 30
calculation
, Operation
w10 0.22 2 0.11 30
record
w's o Estimation 0. 30 2 0.15 1
, Measuring
U 2—12 0. 11 2 0. 07 30
value
, Test
w13 . . 0. 14 2 0.07 1
estimation
, Test
U o4 . . 0.22 2 0.11 1
estimation
, Test
oo 1s . . 0.28 2 0.14 1
estimation
, Test
U 215 . . 0.22 2 0.11 1
estimation
Nominal
- ommat 0. 30 2 0.15 30
value calculation
w'o g Estimation 0. 04 2 0.02 1

A;

The limit value of variation of measured value caused by the uncertainty sounce No. j
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Table 2 Calibration record of standarded load cell

Load Reading of forward stroke Reading of backward stroke Average Values
(N) 1 9 3 1 9 values of return
0 0 0 0 0 0 0 —1.4999
500 2393 2393 2391 2394 2391 2392 2392
1000 4786 1786 4784 4788 4785 4786 1786
1500 7180 7181 7178 7178 7178 7179 7180
2000 9573 9574 9570 9573 9570 9572 9573
2500 11967 11968 11964 11967 11963 11966 11967
3000 14357 14360 14357 14363 14360 14359 14361
3500 16755 16758 16754 16758 16753 16756 16754
4000 19149 19150 19147 19151 19147 19149 19148
4500 21542 21544 21540 21544 21540 21542 21542
5000 23935 23936 23933 23935 23936 23935 23935
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Table 3 Calibration record of work load cell

Load (N)

0 500 1000 1500 2000 2500 3000

Out (V)
Load 0 941 1878 2815 3752 4694 0631
: Unload 0 941 1878 2815 3757 4684 5631
Load 0 946 1878 2815 3757 4684 0631
’ Unload 0 941 1878 2815 3752 4694 5631
, Load 0 941 1878 2815 3757 4694 5631
’ Unload 0 941 1878 2815 3757 4694 5631
Average value 0 942 1878 2815 3755 4691 5631
Value of retun 1. 5714 940 1878 2816 3754 4692 5630

Model of work load cell; C3P;. record instrument: computer M6800, temperature; 26°C

Bridge potential of work load cell: 5.347V ; Bridge potential of standard load cell: 12.001V
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EDGE DETECTION TECHNIQUE FOR EXPERIMENTAL
DIAGNOSIS IN ROCKET MOTOR

He Guogiang Liu Minhua Xiao Yumin Cai Timin

(Coll. of Astronautics, Northwestern Polytechnical Univ. , Xi’an, 710072)

Abstract: X-ray real time radiography (RTR) technique was used to study solid propellant com-
bustion in U-type gas generator and double liquid elements nozzle spray flow field, and the RTR images
were processed with edge detection technique. As the tested objects are of distinct edge gradation, auto-
threshold technique and optimum filter methods were employed to improve image process effect in the
simple edge detection technique. With these methods the inner structure of chamber was viewed and the
instantaneous combustion rate of solid propellant and ablation rate of insulated sheet were deter-

mined. The spraying angle and the particles distribution of spray flow field can be obtained in the same

way.

Subject terms: Rocket engine, Combustion performance, Diagnosis (physics), Real time display,

Image processing, Edge recognition
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