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Process analysis and die design on cartrideg deep drawing

Liu Xin', Guo Muji', Li Denghu', Zhou Han®, Liu Dong', Zhang Gaojuan'
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Abstract: For a certain type of cartridge case, aiming at the problem of out-of-tolerance for center bottom thickness of case after deep
drawing in the initial design scheme, the reason was analyzed by numerical simulation. The bending deformation amount of blank was too
large during the first deep drawing process, so that the bending radius at the unconstrained bottom of the blank became smaller and the ra-
dial tensile stress was too larger, resulting in the thinning of the bottom of blank out of tolerance. On this basis, an optimized scheme was
proposed to control the bending deformation amount of blank in the first deep drawing process and reduce the radial tensile stress at the
bottom of blank. The simulation results show that the center bottom thickness of case has been effectively increased to 3. 430 mm. And the
optimized scheme was used for process test. The results show that the center bottom thickness average value of case reaches 3. 452 mm,
and the outer diameter, height and center bottom thickness of case achieve the designed requirements. Thus, the numerical simulation re-
sults are in good agreement with the experimental results, which can guide the actual production.
Key words: cartridge case; deep drawing; out-of tolerance of bottom thickness thinning; die design; law of metal flow; bending defor-
amtion amount
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Fig. 1 Blanking specification (a) and size requirement of part (b)
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Fig. 2 Finite element model of deep drawing
(a) 3D model (b) 2D model
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Table 1 Setting of simulation parameters
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Fig.3  Stroke-load curve of deep drawing process in initial scheme
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Fig. 4 Numerical simulation results of deep drawing process in initial scheme

(a) Stage D of the first deep drawing
(d) Stage @ of the second deep drawing

(b) Stage @ of the first deep drawing
(e) Stage @ of the second deep drawing

(c) Stage @ of the first deep drawing
(f) Stage @ of the seconed deep drawing
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Fig. 5 Variation conditions of center bottom thickness for case in

initial scheme
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Fig. 6 Point tracking analysis results in initial scheme

(a) Changing curves of radial stress
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Fig. 7 Comparison of die before and after optimization

(b) Changing curves of bottom profile for blank

(c¢) Changing curves of equivalent strain
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Fig. 8 Stroke-load curves of deep drawing process in

optimized scheme
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