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Abstract

ning with the working characteristics of the liquid rocket engine face seal, the necessity of testing the internal defect of

The manufacturing process and defect types of graphite materials are introduced in this paper, combi-

graphite material for face seal is expounded. A comparative analysis is made on the present nondestructive testing
methods, the X-ray detection method is the best for liquid rocket engines face seal. The key parameters of the X-ray
detection such as gray scale, contrast, voltage, current, filter slice and integral time are compared and analyzed, then
the process parameter setting rule and the high precision detection method of the internal defect inspection of graphite
material are confirmed. And a visual simulation analysis of the internal space of graphite material is realized. And
method for calculating the rate of porosity of graphite materials based on image processing. Finally the characteristics of

graphite material internal defects typical of standard samples input forward of liquid rocket engine face seal are estab-

lished.
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Fig.1 Effect of voltage and current on X — ray imaging
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Fig.2 Defect detection results under different power conditions
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Fig.4 Defect detection results under different filter conditions
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Fig.5 Influence of integration time on X-ray imaging
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Fig.6  Defect detection results under different integration time conditions

800 ms

3.2 @ EXIEIEIE

N T BAIE BT 2SR E T I HER P R
LUIE BB AL T2 ey S APRE BN AN R R gk
B, W B0 ] R B R AT A, 36 kb A A 0 532

(a) BB

RERE , 105 1 ok
B,
TRER A AN A 8 P, B R AR AG IO JE R 4F
B ALY 77 EY a1 N 3 RO R 2 < AN G R

B o3 S S N BHE PEAE 5, a0 18] 7

(b) BB

B 7 KRR
Fig.7 Test pieces with different defect
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Fig. 8 Comparison of different defect detection accuracy
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Fig.9 Simulation results of internal voids of different materials
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Fig. 10  Statistical data of internal voids of different materials
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