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Hot drawing process on complex profile parts of titanium alloy for aero-engine
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Abstract: For the structural characteristics and the problem of deep drawing thinning for aero-engine fairing screen parts, the high tem-
perature formability experiment of TC1 titanium alloy was carried out, the expanded blank of TC1 titanium alloy TC1 part was calculated,
and the hot deep drawing process was simulated based on finite element simulation software PAMSTAMP. Then, the optimized simulation
results were used for actual production. The research results show that the finite element simulation software PAMSTAMP can effectively
predict the deep drawing defects of part, optimize the initial blank of sheet metal and the process route of deep drawing, save the trial pro-

duction cost. Under the conditions of the blank holder force of 30 kN, the deep drawing speed of 3000 mm - s~ and the friction coefficient
of 0. 12, the fairing screen parts with thinning size meeting the requirements can be obtained by adopting the optimized process scheme
that the blank is thermoformed three times.
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Fig. 1  True stress-ture strain curves of TC1 titanium alloy sheet under different deformation conditions
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Fig. 2 Geometry sizes of forming limit samples
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Fig. 3 Structure schematic diagram of hot drawing die (a) and FLD (b)
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Fig. 4 Structure schematic diagram of fairing screen part
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Fig. 5 Finite element models of hot drawing

(a) The first drawing  (b) The second drawing  (c¢) The third drawing
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Fig. 6 Formability database of TC1 titanium alloy sheet
(a) Material properties  (b) Hardening curve
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Fig. 7 Expanded schematic diagram of part blank
(a) Neutral layer model of part ~ (b) Finite element mesh model of expanded blank
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Fig. 8 Schematic diagram of adding rectangular dimple on

outer contour of blank
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Fig. 9 Simulated results of the first drawing for disk blank
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Fig. 12 Simulated results of the thrid drawing for dimple blank
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