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Development of strain parameter acquisition

system for liquid rocket engine ground testing

WANG Wen-long, ZHAO Zheng-she, HUN Ping, GENG Zhi
(Xi’an Aerospace Propulsion Test Technique Institute, Xi’an 710100, China)

Abstract: A new strain data acquisition system was developed according to the testing principle

and requirement of strain parameters in the liquid rocket engine (LRE) ground testing. particular de-

scribing The hardware integration mode and software exploitation strategyof the system are intro-

duced. The difficulties of the system integration and the key technologies are elaborated emphatically.

The debugging and testing results show that the new system is steady and reliable, and can meet the

requirement of system development.
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Fig. 1 Composition of strain parameter measurement system
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Fig. 2 Software frame diagram of strain

parameter acquisition system
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Tab. 1 Comparison of strain values

HES  WEEpe  FrRfEpe HXMNRZE% AES mEfE/ne  FiRfEpe  HWRER
1 2000 2001.1 0.05 17 2000 2000.5 0.02
2 2000 2001.5 0.08 18 2000 2000.2 0.01
3 2000 2000.6 0.03 19 2000 2000.5 0.02
4 2000 2001.9 0.09 20 2000 2000.0 0.00
5 2000 1999.6 0.02 21 2000 2001.2 0.06
6 2000 2000.8 0.04 22 2000 2001.2 0.06
7 2000 2000.5 0.03 23 2000 2000.3 0.01
8 2000 1999.9 0.01 24 2000 2001.4 0.07
9 2000 2000.0 0.00 25 2000 2000.3 0.02
10 2000 2000.0 0.00 26 2000 2000.3 0.01
11 2000 2000.7 0.03 27 2000 1999.9 0.00
12 2000 2000.3 0.02 28 2000 2000.7 0.04
13 2000 2000.6 0.03 29 2000 2000.5 0.02
14 2000 1999.8 0.01 30 2000 2000.7 0.04
15 2000 2000.3 0.01 31 2000 2001.0 0.05
16 2000 2000.5 0.03 32 2000 2000.8 0.04
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Tab. 2 Comparison of voltage values
WES  HESMEWV FERE/WY HXTERE%||  EES S/ PRV AXERR /%
1 499.75 495.624 99.5874 17 499.75 494.81 99.5060
2 499.75 497.915 99.8165 18 499.75 494.687 99.4937
3 499.75 494.087 99.4337 19 499.75 493.933 99.4183
4 499.75 497.529 99.7779 20 499.75 494.213 99.4463
5 499.75 497.635 99.7885 21 499.75 497.412 99.7662
6 499.75 495.798 99.6048 22 499.75 496.335 99.6585
7 499.75 494.871 99.5121 23 499.75 495.185 99.5435
8 499.75 494.441 99.4691 24 499.75 498.052 99.8302
9 499.75 494.759 99.5009 25 499.75 496.83 99.7080
10 499.75 494.243 99.4493 26 499.75 493.97 99.4220
11 499.75 494.978 99.5228 27 499.75 493.169 99.3419
12 499.75 494.851 99.5101 28 499.75 495.542 99.5792
13 499.75 495.206 99.5456 29 499.75 496.661 99.6911
14 499.75 493.588 99.3838 30 499.75 497.901 99.8151
15 499.75 494.667 99.4917 31 499.75 496.232 99.6482
16 499.75 495.774 99.6024 32 499.75 496.757 99.7007
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Tab. 3 Comparison of long duration data

A ) /s BH Uy SH 2mv
1 -0.2494 -0.2498
1000 -0.2496 -0.2500
3000 -0.2510 -0.2501
5000 -0.2514 -0.2501
8000 -0.2514 -0.2505
10000 -0.2512 -0.2510
BRAXZE 0.0020 0.0012
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