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The Plastic Deformation of Combustion Chamber During the Flow
Forming Process with Initial Preform Thickness

Su-Jin Yun, Kyung~Hoon Lee, II-Sang Eun
(Agency for Defence Development)

ABSTRACT

The flow forming process which is one of the technologies to manufacture the various missile
propulsion combustion chambers, was analyzed using the rigid plasticity finite element modeling.
The numerical analysis was performed using 3 rollers which forms the basic tools for the plastic
deformation of the tubes. As a result of this study, the distribution of the plastic strain and the
stress are obtained and compared. It was found that there exists a significant difference in the
plastic deformation as well as the stress distribution due to the preform initial thickness as a
result of these numerical experiments. Moreover, under ideal process condition, flow forming
process results in a uniform plastic deformation in the radial direction.
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2% 2. The element mesh distribution in the plane of the tube
a) initial thickness of 3mm, b) initial thickness of 4mm
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a3 3. Deformation of the work piece representing grid formation with initial tube thickness
a) 3mm after deformation, b) 4mm after deformation
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3% 4. Material points tracking with initial tube thickness
a) initial positions, b) after deformation (3mm), ¢) after deformation(dmm)
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a8 5. Contour plot of effective plastic strain distribution abtained with
a) initial thickness of 3mm, b) initial thickness of 4mm
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2%l 8 Contour plot of effective plastic strain rate distribution obtained with initial thickness of 3mm in case of
a) Z roller, b) Y roller, ¢) X roller and initial thickness of 4mm in case of a) Z roller, b) Y rofler. ¢) X roller
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22 9. Contour plot of direction normal stress distribution obtained with initial thickness of 3mm in case of
a) Z roller, b} Y roller, ¢) X roller and initial thickness of 4mm in case of a) Z roller, b) Y roller. ¢) X rolier
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% 11. Contour plot of rz direction shear stress distribution obtained with initial thickness of 3mm in case of

a) Z roller, b) Y roller, ¢) X roller and initial thickness of 4mm in case of a) Z roller b} Y roller, ¢} X roller
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