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Structural Design of Liquid Rocket Thrust Chamber
Regenerative Cooling Channel

Chul-Sung Ryu* - Yong Hyun Chung** - Hwan-Seok Choi*

ABSTRACT

The structural analysis and water pressure test of regenerative liquid rocket thrust chamber
cooling channel specimens are performed at room temperature. material properties of copper alloy
are obtained by uniaxial tension test at room temperature and used of elastic-plastic structural
analysis. The plate type of cooling channel specimen are manufactured and performed water
pressure test in order to confirm the analysis results. The differences between results of
elastic-plastic analysis and that of water pressure test of cooling channel specimen are small and
find that manufacturing process affect the structural stability of cooling channel very much

because cooling channel thickness is small
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Table 1. Material Properties of Copper Alloy after

Brazing

AHA| Tensile Yield Young's
No. | Stress(MPa) |Stress(0.2%)| Modulus(GPa)

1 189.3 44.405 73.357

2 196.2 49.494 91.242

3 189.5 47.381 77.681

4 195.4 65.461 78.871

5 189.1 43225 671.145
2Ry 191.90 49.99 198 .46
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Fig. 1 Tension Test Results of Copper Alloy
before Brazing

Copper Alloy Test Result(After Brazing)
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Fig. 2 Tension Test Results of Copper Alloy after
Brazing
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Table 5. Analysis Results of Channel width
38 mm

&g 7 092 mm | 7 094 mm
(bar) (Total Strain) (Total Strain)
7259 0.000647059 0.000620506

101.04 0.0023604 0.00211313
150 0.00798416 0.007066163

202.31 0.0176551 0.0159372

o &3ttt
Table 2. Analysis Results of Channel width
20 mm
g | %7} 078 mm | 57 0.85 mm
(bar) (Total Strain) (Total Strain)
49.76 3.04813E-4 2.59399E-4
100.23 6.31567E-4 5.35689E-4
150 0.00109 8.74558E-4
198.64 0.00191 0.00143
Table 3. Analysis Results of Channel width
22 mm
Fig= Ad FA 0.68 mm
(bar) (Total Strain)
51.43 4.05138E-4
100.21 0.00106
157.4 0.00205
205.8 0.00536
Table 4. Analysis Resulis of Channel width
25 mm
&g 7 081 mm | 57 0.85 mm
(bar) (Total Strain) (Total Strain)
50.45 4.1756E-4 3.7867E-4
100.05 9.13582E-4 8.06449E-4
150 0.00195 0.00161
200.01 0.00421 0.00326
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Table 6. Strength Test Results of Channel width

20 mm
&4 Hagk Aol gk BT
(bar) [(Total Strain)|(Total Strain)|{Total Strain)
49.76 | 1.23992E4 | 4.51898E-4 | 2.40215E-4
100.23| 7.35729E-4 0.00221 0.00124
149.95| 0.00162 0.00444 0.00258
198.64| 0.00287 0.00674 0.00444

Table 7. Strength Test Results of Channel width

22 mm
49 | Axm | Aug EE:
(bar) |(Total Strain)|(Total Strain)|(Total Strain)
51.43 | 2.26974E-4 | 3.96921E4 | 3.00453E-4
100.21 | 9.01593E-4 0.00169 0.00125
157.4 0.00209 0.00353 0.00275
205.8 0.00377 0.00624 0.00493
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Table 8 Strength Test Results of Channel width

25 mm

& Hag Hdi 3t B

(bar) [(Total Strain)|(Total Strain)|(Total Strain)

50.45 | 1.59987E4 2.8196E-4 2.17404E-4
100.05 0.00115 0.00174 0.00147
150.06 0.0024 0.00384 0.00336
200.01 0.00464 0.00657 0.00609

Table 9. Strength Test Results of Channel width

38 mm
e | Hag Aol gk B
{(bar) {(Total Strain}|(Total Strain)|(Total Strain)
4931 | 4.2491E4 | 4.52897E4 | 4.40403E-4
101.04 0.00168 0.00171 0.0017
150 0.00408 0.00454 0.00437
202.31 0.00637 0.00973 0.00872
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