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Forming Characteristics of Outer Shell Structure for Thrust
Chamber Nozzle Extension

Chulsung Ryu* - Keumoh Lee* - Jonggyu Kim* - Yeoungmin Han* - Hwanseok Choi*

ABSTRACT

A study on the forming characteristics of outer shell structure for thrust chamber nozzle extension
has been performed. In order to identify anisotropy of cold rolled sheet metal, three types of tensile
specimens according to the direction to the sheet rolling axis were prepared and tested, and
Landford’s values were obtained using the results and applied to structural analysis. Forming
characteristics of the outer shell structure of the nozzle extension are investigated through
manufacturing and forming of the full scale outer shell structures, and strain values obtained by the
forming processes are compared to the numerical analysis results. The results obtained by this study
will be utilized to design forming tools and processes for manufacturing other outer shell structures
which have a bigger expansion area ratio.
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Table 1. Chemical composition of UNS S31803

Components| C Si Nn P S
Contents(%) | 0.19 | 0.39 | 1.47 | 0.018 | 0.001
Components| Cr Ni Mo N
Contents(%) | 22.6 | 58 | 3.19 | 0.171

Table 2. Uniaxial tensile test results for the three
different directions with respect to rolling
direction of the sheet metal

. 0.2%
Tensile Elastic
Angle | Strength Elongahon Modulus St}{éflldth
(MPa) (MPa) (MP%)
0° 882.2 36.1 188.7 687.9
45° 840.2 39.7 182.3 656.7
90° 908.4 33.5 214.3 729.6
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Fig. 1 Uniaxial tensile test in various direction
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Table 3. Comparison of Lankford coefficients

Angle(0) 0 45 90

Ty 0.384 1.033 0.705
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Fig. 2 Configuration of nozzle extension of thrust
chamber

2,5,8

- 1‘4!7

I
[
I
Strain gage ‘
I
I
|
I

Gauge No.

Fig. 3 Configuration of outer jacket and location of
strain gage before forming process
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Table 4. Comparison of strain gage value and
analysis results of gage #3# 6, #9 for the
front outer shell structure
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