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Evaluation of Structural Stability for a 75-tonf Class Thrust
Chamber Mixing Head

Chulsung Ryu** - Keumoh Lee* - Hwanseok Choi*

ABSTRACT

Structural tests for the mixing head of a 75tonf class thrust chamber were performed to verify
structural stability. The mixing head of a thrust chamber is loaded by high pressure with
regeneratively cooled fuel and cryogenic liquid oxygen(LOx) as well as it transfers thrust load
generated by liquid rocket engine. Therefore structural stability of mixing head is a very
important factor to work without any plastic deformation or structural failure. In this study, two
mixing heads were manufactured using different welding methods, Tungsten Inert Gas(TIG)
welding and Electron Beam Welding(EBW) and evaluated a structural stability. The results of
structural tests showed that the mixing head assembled by EBW can withstand the applied
design load without any structural failures and be structurally more stable than that of TIG

welding.
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Fig. 1. Section View of 75 tonf Class Thrust Chamber
Mixing Head
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Fig. 2. Configuration of Structural Test for Thrust
Chamber Mixing Head
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Table 1. Comparison of Principal Strains for TIG

Welded Thrust Chamber Mixing Head

Locations of strain € €,

gage attachment
1st weld region -6.019E-6 | -5.725E-4
Inner dome middle 1.02E-3 5.040E-4
2nd weld region 5.630E-4 | -6.852E-4
Outer dome middle 1.27E-3 6.288E-4
Outer dome end 1.789E-4 7.606E-5
Table 2. Comparison of Principal Strains and

Von—Mises Stresses  for TIG  Welded
Thrust Chamber Mixing Head

Locations of strain oy oy Vosrlt;lz/éi:es
gage attachment (MPa) | (MPa) (MPa)
1st weld region -41.0 | -132.3 117.3

Inner dome middle | 270.0 | 186.6 2394

2nd weld region 824 | -119.0 175.3

Outer dome middle| 336.5 | 232.8 298.5

Outer dome end 46.5 299 40.8
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Table 3. Comparison of Principal Strains for Electron
Beam Welded Thrust Chamber Mixing

Head

Locations of strain

gage attachment €1 €2
1st weld region 1.894E-4 | -3.928E-4
Inner dome middle 6.861E-4 | 4.296E-4
2nd weld region 6.752E-4 | 4.564E-5
Outer dome middle | 8.035E-4 | 5.250E-4
Outer dome end 1.797E-4 | -6.497E-4
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Table 4. Comparison of Principal Strains and
Von—Mises Stresses for Electron Beam
Welded Thrust Chamber Mixing Head

' ] Von-Mises
Location of strain op] P Stress
gage attachment (MPa) | (MPa) (MPa)
1st weld region 16.5 | -77.4 86.8

Inner dome middle | 187.8 | 146.4 170.9
2nd weld region 158.7 | 57.2 139.3
Outer dome middle | 221.4 | 176.5 202.8
Outer dome end -3.5 | -137.3 135.6
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