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Measurement and analysis of fuel average regression rate of
solid fuel ramjet based on high-resolution

data reconstruction

QIU Shuang, LI Yingkun, LI Weixuan, CHEN Xiong, WANG Luhao

(School of Mechanical Engineering,
Nanjing University of Science and Technology. Nanjing 210094, China)

Abstract; A non-contact active scanning and structural grating projection positioning
technique was used to reconstruct the three-dimensional point cloud data of combustion mor-
phology of solid fuel ramjet grain after ground test using high density polyethylene (HDPE)
as propellant. The three-dimensional distribution cloud map of mean local regression rate on
the inner surface of solid fuel was obtained. The results showed that: (1) the error between
the burning removal quality of the grain calculated by this method and the actual mass change
after experiment was within 0.1%. The accuracy met the requirement of regression rate e-
valuation for solid fuel. (2) The reconstructed regression rate test method can truly reflect
the change of fuel grain structure with certain applicability. (3) The relationship between
mean local regression rate and total average regression rate was obtained by this method, and
the relationship between regression rate and inflow air mass flux was obtained by linear fit-
ting method. Through the validation and analysis of this method, it is concluded that the re-

gression rate test method has a certain reference value for the further study of solid fuel ram-
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T S dy/mm L/mm d./mm m,/(kg/s)
1 0 90 300 24.2 0.3
2 0.6 90 300 24.2 0.3
3 0 70 500 28.5 0.3
4 0.6 70 500 28.5 0.3
5 0 80 500 28.5 0.3
6 0.6 80 500 28.5 0.3
7 0 90 500 28.5 0.3
8 0.6 90 500 28.5 0.3
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Table 2 Verification analysis

T Am/kg Am/kg w2/ %
1 0. 158 0.157950 —0.032
2 0. 206 0.206102 0. 049
3 0.316 0.316030 0.010
4 0. 400 0.400174 0. 044
5 0. 340 0.340102 0. 030
6 0.403 0.403019 0. 005
7 0. 350 0. 349990 —0.003
8 0. 450 0. 449886 —0.025
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Table 3 Test results

G./

Am/kg AP/ Y

(kg/(s » m*)) (mm/s)

1 47.18 0. 158 0.1272
29.56 A

2 47.18 0. 206 0.1648

3 78 0.316 0.1443
25.234

4 78 0. 400 0. 1807

5 59. 71 0. 340 0.1367
17.85 A

6 59.71 0.403 0.1611

7 47.18 0. 350 0.1258
27. 66 A

8 47.18 0. 450 0. 1606
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Table 4 Air mass flux comparison

p/MPa T /K g /(kg/s) S FocG,
0.78 540 0.3 0 7=0.05G"*
0.78 540 0.3 0.6  #=0.09G)"
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Fig. 17 Comparison of regression rate and air mass flux

fitting curves (S=0,0.6)
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Fig. 18 Pressure curves of after burning chamber for

different swirls and fuel lengths
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