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Fig.1 Typical applications of topology optimization and additive manufacturing®®®
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Fig.2 Topology optimization and additive manufacturing of lightweight and high-performance complicated structures
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Fig.3 Manufacturing constraints on overhang angles
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Fig.6 Lattice energy homogenization optimization design method"*

2 EREMIENRERH

stk itsesl

AR i A5 A MR B
il BARR RS, 6 R A TR AR
IR R BB AT T A BT
FCrpfe 08 1 SR SR 4 A i
FrMEA B 7E LR ML L4
YRR L34 P BEARSE B K AR
PR FESSAFE T 0 S AT AR A T
DA, 2R SR A A 14

B 7 BABERNBNINEEEES
REEELEN

Fig.7 Rocker arm and hinge arm in typical

civil aircraft boarding door
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Fig.8 Working conditions of hatch rocker arm
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Fig.9 Topology optimization model and result of hatch rocker arm
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Fig.10 Lattice optimization model and result of hatch rocker arm
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Fig.11 Comparison of the original and optimized design of hatch rocker arm
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Table 1 Mechanical behavior comparison of orignal and optimized design of hatch rocker arm
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Fig.12 Restraint loading point and topology optimization result of hatch hinge arm
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Fig.13 Comparison between the original and optimized design of the hatch hinge arm
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Table 3 Mechanical behavior comparison between the original and optimized design of the
hatch hinge arm
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[ABSTRACT]

Topology optimization (TO) & additive manufacturing (AM) provide a complete innovation methodology

for lightweight and high-performance complicated structures. This paper reviews the recent research on the integration of

TO and AM, including the TO method considering AM processing constraints, the optimization method of non-uniform

lattice structure. Furthermore, the integration of TO and AM is typically applied in civil aircraft structural design. Taking

the structural design of hatch rocker arm and hinge arm as examples, while meeting the design indicators, the weight of

hatch rocker arm and hinge arm structure were reduced by 10% and 30%, respectively. Finally, the integration of TO and

AM shows obvious advantages in aerospace and other fields. However, the conventional design methods such as traditional

static stiffness and static strength are mainly used, currently, and the industry application are focused on functional parts

and secondary load-bearing parts. In the future, breakthroughs are needed in the fields such as fatigue-resistant design of

AM structures.

Keywords: Topology optimization (TO); Additive manufacturing (AM); Civil aircraft; Lattice structures; Processing constraints
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