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Research of Precise Manufacturing Technology for Large
Thin Wall Panel with High Ribs Made of
High Strength Aluminum Alloy
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Abstract: The existing manufacturing methods including thin plate with riveting ribs or milling of
rolled plates have been difficult to meet the development needs of new launch vehicle cabin wall
panels in terms of light weight, high performance and low cost and rapid manufacturing. Based on
the high efficiency, high forming accuracy and good stability, the research focuses on the design of
novel ultra-high strength aluminum alloy, high-purity homogeneous casting process, integral ex-
trusion, and heat treatment control of complex cross-section components. A new method of sym-
metrical extrusion of ribbed cylindrical parts and dissected after precise close-form thinning to
manufacture thin wall panel with high ribs is proposed, with which the requirementof industrial e-
quipment for wide-width thin-wall panel with high ribs is reduced, and the forming stability is im-
proved. Also, this method is high efficiency, low cost and high performance, which supports the
efficiency manufacture of light weight and high-strength thin-wall large-sized cabins with high per-

formance and low cost.
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Fig. 1 Production of panel
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Tab. 1 The numbers of rivets used per unit length in

different diameter cabin sections

BEELMAR /mm P2 250 @3 350 @5 000 @10 000

BET B 4 800 6 400 7 200 11 520
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Fig. 2 Thin wall panel with high ribs processed by plate milling
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Fig. 3 Production of thin wall with high ribs by extrusion
through cylindrical part
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Tab. 2 The composition of the designed aluminum alloy

JLE Zn Mg Cu Zr Ti Fe Si Al

i/ 5.8~ 2.0~ 0.15~ 0.15~ 0.03~
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0
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Fig. 4 TEM microstructures of the alloys
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Tab.3 Mechanical properties of alloys

PRI JeE e B
ks & /MPa 5 /MPa AR/ BEE/HV
T4 411 283 17.2 83
T6 506 184 14.1 152
T7 496 455 14.7 140
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Fig. 5 Macro/micro defects in ingots
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Fig. 6 The fabricated shrinkage parts of panel
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Fig. 7 Metallurgical structure after extrusion
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