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The Structural Design for Combustor Chamber
of Liquid Rocket Engine

Yong-Hyun Chung* - Chul-Sung Ryu*

ABSTRACT

The Properties of material, C18200 which is used for development of high performance liquid
rocket engine combustor chamber were obtained by tension tests. The specimen for regenerative
combustor was designed by structural analysis using that properties. After the designed specimen
was manufactured by the same manufacturing process of regenerative combustor, the yielding
stress and yielding strain were obtained by strength tests. The properties of C18200 was degraded
very much after brazing. The estimation of yielding pressure by structural analysis was almost
same as that of strength test. The collector part was yielded and failed previously than that of
cooling channel part during strength test.
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Fig. 1 Specimen for tension test of C18200

Fig. 2 UTM 4206 material tester
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DETAIL A
SCALE 5.000

2.5

Fig. 3 Configuration of inner part wall

Fig. 4 Specimen for the strength test of
combustor
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Fig. 5 Configuration of specimen with strain
gages and reservoir
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Table 1. Result of tension tests for C18200

Before Brazing

Speci| Tensile Elastic Yielding
-men | Strength | Modulus Stress
No | [MPal [(GPa] [MPal

Yielding
Strain[%]

1 503.8 140.504 461.645 0.53

2 507.5 150.472 | 466.122 0.52

3 508.2 140 464.555 0.53

4 507.7 141 467.45 0.52

5 507.8 127 463.751 0.56

6 507.5 125 465.2 0.56
Ave-

507.083 | 137.329 464.787 0.537
rage

After Brazing

Speci| Tensile Elastic st‘frl ;ismg Yielding
-men | Strength | Modulus M ];2 Strain[ %]
No. | [MPa] | [GPa] | P24l 029
%

1 189.3 54.6 446 0.28

2 196.2 70 479 0.27

3 189.5 635 479 0.27

4 1954 65 65.69 0.3
Aver| 10600 | 63275 | 51523 0.280
rage
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Fig. 6 Fracture section of C18200 before
brazing (x5000)

h“_ﬂ: WD = 15mm SpotSize=200 EHT=2000kV Mag= S00KX

Fig. 7 Fracture section of C18200 after brazing

(x5000)
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3.3 47 A A= AE A2
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Fig. 8 Von-mises stress distribution of the
specimen (P=100 bar)
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Fig. 9 Strain vs pressure curve of P1 x—dir
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Fig. 10 Strain vs pressure curve of P6 y-dir
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Table 2. Yielding pressure & ultimate pressure
of the specimen

Upper Channel Part
Location P1 P2 P3 P4 | Average

Yielding
Pressure[ bar]

170 | 156 | 143 | 143 153

Collector Part
Location P5 P6 P7 P8 |Average

Yielding
Pressure[ bar] 97 97 97 95 96.5
Ultimate
Pressure[ bar] 225 | 2125 210 | 196 | 2116

Lower Channel Part
Location P9 P10 | P11 | P12 |Average

Yielding
Pressure[ bar]

142 | 134 | 132 | 149 139.3

Fig. 11 Specimen after failure 1
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Fig. 12 Specimen after failure 2

Fig. 13 Specimen after failure 3
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