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Strength Experimets on Head and Cooling Channel
Specimens of a Preburner

Jachan Yoo*' - Insang Moon* - Soo Yong Lee**

ABSTRACT

A preburner for the high performance, staged combustion cycle liquid rocket engine is being
developed. For the structural design processes, strength experiments and finite element analyses on
specimens simulating the brazing joints of the preburner, were performed and compared. Total two
kinds of the specimen were manufactured for the tests. One simulated the joints between the oxygen
injectors and the head junctioned by the conventional vacuum brazing. The another was made to test
the brazing surfaces by vacuum compression between the combustion chamber cooling channel and the
outer wall. During the burst experiments, it was observed that the fractures were occurred not at the
brazed joining but in the middle of the face plate and the cooling wall. In addition, the analysis

showed that the predicted fracture locations and the strains were well matched with the experiment

results.
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Fig. 2 Head Specimen
(1/8 model, O : strain gauge position)

Fig. 3 Configuration of Head Specimen with Attached
Strain Gauge
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Fig. 4 Head Specimen after the Experiment
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Specimen Analysis Results at 100 bar

Table 1. Comparions of Head Specimen Strains between
Experiments and Analyses
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#1 #2 #3 #4 (1)
20 -11 4 12 4 132
50 -20 -4 10 4 421
70 -13 4 22 15 628
80 -1 17 42 31 737
100 45 70 113 92 972
130 197 325 529 476 1490
150 157 - 598 454 2200
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Fig. 6 Cooling Channel Specimen
(1/4 model, O : strain gauge position)
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Fig. 7 Configuration of Cooling Channel Specimen
with Attached Strain Gauge

(@ Full View

(b) Section View of 1/2

Fig. 8 Cooling Channel Specimen #2 after the
Experiment
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Fig. 9 Cooling Channel Specimen #2 after the
Experiment

Fig. 10 Von-Mises Stress Contour of 1/4 Cooling
Channel Specimen #2 Analysis Results at
500 bar
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