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[ABSTRACT]

optimized considering thermos-elastic stress field. By adopting the finite element (FE) method, the deformation of the

In this paper, the framed mould used in autoclave processing for composite structure forming was

framed mould was obtained under thermo-mechanical loading. Through comparing the deformation of the mould surface in
X, Y, Z direction from an engineering point of view, it is concluded that in the design of the framed mould one should focus
on reducing the deformation in X & Y direction. A thermos-elastic structural topology optimization method was developed
to minimize the thermal deformation of the mould surface, leading to the optimal configuration with periodic hollow units.
FE analysis of the reconstructed model shows that compared with the original design, the thermal deformation and weight
of the optimized result are reduced by 15.92% and 21.32%, respectively, thus demonstrating the validity of the proposed
method.
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Fig.1 CAD model of framed mould
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Table 1 Maximum deformation of frame mould surface under different working conditions mm
BRI 5 T BT X 5 1227 Y J5 1R AT Z J5 AR T
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Fig.3 Results of thermo-elastic topology optimization
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Fig.2 Finite element model of framed unit
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Fig.4 Deformation analysis of original and hollow framed mould

82 WisshiEHEA - 20194 62 5E2110]

(3) HE7 HPERE & 25 PR M AR TR X LU A5
DAL 25 ST 215 2 0 SR A M R SR IR Z5 A T A 3K
FEARIAVEIE 15.92%, [FINIREE 21.32%, BRILZ A0, Bas
RUGEF T AU RT LA A FAE SR UL 38 T DL
F A LR B 2 Ao Ry = S 254 151 T

& % x #t

[1] Fokst, B5Ek . PURRET MBI )y XHEZR AR
FEGRE I (7] BEESHY / 2 AR, 2009(4): 70-73.

WANG Yonggui, LIANG Xianzhu. The influence of molding
pressure in autoclave technical temperature field of frame tooling [J].
Fiber Reinforced Plastics/Composites, 2009(4): 70-73.

[2] 2475, XTI, EWiE, & EE MR ERER A5
RS (0], iz A | 2012, 55(7): 49-52.

YAN Dongxiu, LIU Weiping, HUANG Ganghua, et al. Design study
for composites autoclave forming mould[J]. Aeronautical Manufacturing
Technology, 2012, 55(7): 49-52.

[B] &4, skiEE], fha S, S FARRERCR T2 B FHREAR K
BEHAEIL AT (7). ZATFPEEL, 2000, 26(5): 148-152.

YUE Guangquan, ZHANG Boming, DU Shanyi, et al. Geometrical
deformations of the framed mould in autoclave processing for composite
structures[J]. Acta Materiae Compositae Sinica, 2009, 26(5): 148—152.

[4] FEE 54K, AT, F RGN AR st
1k 3] s dilE A | 2018, 61(23/24): 82-86.

WANG Wen, BAO Yidong, FAN Shengbao, et al. Lightweight
design method of frame molding die for composite materials[J].
Aeronautical Manufacturing Technology, 2018, 61(23/24): 82-86.

[5] skdl, BoEek , IVLHE &5 . MU TEHESL U B A5t
FEARRINL [7]. st R | 2012, 55(9): 62-63, 68.

ZHANG Cheng, LIANG Xianzhu, HU Jiangbo, et al. Application
of topology optimization in structure selection of frame mould[J].
Aeronautical Manufacturing Technology, 2012, 55(9): 6263, 68.

[6] DEATON J, GRANDHI R. Stiffening of thermally restrained
structures via thermoelastic topology optimization[C]//Proceedings
ATAA/ASME/ASCE/AHS/ASC Structures, Structural Dynamics &
Materials Conference. Honolulu: ATAA, 2012.

[77 BRUYNEEL M, DUYSINX P. Note on topology optimization
of continuum structures including self-weight[J]. Structural and
Multidisciplinary Optimization, 2005, 29(4): 245-256.

[8] GAO T, ZHANG W H, ZHU J H, et al. Topology optimization
of heat conduction problem involving design-dependent heat load effect[J].
Finite Elements in Analysis and Design, 2008, 44(14): 805-813.

[91 SIGMUND O, MAUTE K. Topology optimization approaches:
a comparative review[J]. Structural and Multidisciplinary Optimization,
2013, 48(6): 1031-1055.

[10] ZHU J H, ZHANG W H, XIA L. Topology optimization in
aircraft and aerospace structures design[J]. Archives of Computational
Methods in Engineering, 2016, 23(4): 595-622.

BIRES A, T U2 TP 1 s R S SRR R 2
M —RAG 5 5 i SRS A, E-mail : xu.yingjie@nwpu.edu.cn,,

(i —4)



