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Analysis of forming defects and improvement of

forming technology for a certain type nozzle inner wall

ZHAO Yali,HUI Pu,CUI Shanshan
(Xi’an Space Engine Company Limited, Xi’an 710100, China)

Abstract ; The inner wall of a certain nozzle is the revolving parts with curved generatrix, which is
hydraulic formed by conical blank. After forming,the part has the defects of wrinkling in the large end and
annular protrusion below throat of small end ,which seriously affects the quality of products. In order to
improve the accuracy of part surface and dimension, PAM-STAMP sheet metal numerical simulation soft-
ware was used to simulate the forming process of parts,through which the deformation process of blank in
the die cavity during the forming process was observed, and the stress and strain distribution during the
deformation process of blank was obtained. At the same time, combined with the theory of material plastic
forming ,the causes of forming defects of the part were found ,that is,the design of die surface and clearance
was unreasonable. Then ,according to the deformation law and stress-strain distribution of the part obtained
from the analysis,the design of the die surface was improved,and the part meeting the requirements of the
design drawings was produced. The wall thickness and surface clearance obtained by numerical simulation
are consistent with the actual parts. It is thus clear that,the forming defects of part can be eliminated by ac-
curately grasping the deformation law of part and reasonably designing the die surface and clearance.
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Fig. 4 Three-dimensional finite element model
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Fig. 6 The status,thickness and stress distribution when the large end of the part enters the female die
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Fig. 7 The status, thickness and stress distribution when the large end of the part is wrinkling
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Fig. 8 The status, thickness and stress distribution when the small end of the part began to contact the female die
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Fig. 9 The status, thickness and stress distribution when the forming of the part is finished
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Fig. 10 The status, thickness and stress distribution when the forming of the part is finished after improved
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Fig. 11 Contrast drawing of actual and simulation parts
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Tab.1 Comparison of wall thickness between simulation

model and actual part

mm
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5 2.56 2.52

25 2.67 2.68

45 2.61 2.62

65 2.54 2.50

85 2.48 2.43

105 2.41 2.38

125 2.35 2.33

145 2.42 2.44

165 2.46 2.45

185 2.56 2.52

205 2.60 2.63

225 2.62 2.60

245 2.65 2.61

265 2.68 2.70
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model and actual part
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265 0.05 <0.05
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