$ 374 41 HEREARFEZR( BARIFE/M) Vol.37 No.1
20224 3 f Journal of Hunan University of Science and Technology ( Natural Science Edition) Mar. 2022

Bk n B RS, 55 TR B R S 2RS5BT [T ] IR RO 2 ik ( A AR E AR L 2022, 37(1)
43-50. doi;10.13582/].cnki.1672-9102.2022.01.007

QIN LY, YANGSY, CHEN Z W, et al. Structural Design of Guided Frame Based on Composite Optimization Method [ J]. Journal
of Hunan University of Science and Technology ( Natural Science Edition) , 2022, 37(1) :43-50. doi: 10.13582/]. cnki. 1672 -
9102.2022.01.007

ETESMUTEZNSRZEEHIZIT

1% 1 = 2
Fhu P EYE, F
(LR AL CRE B, IR I 4112015 2. IR R MU A (R4 4P W e 4 T %, 99 IR 411201)

W ELUBREREGERRTENXERNUFAENNENL 4RI NMELERRN T E RES R RN MKMAR
WLE R ,ERIT WA T RARERELTENE N, AT EFE LSRR ETHIMA; K F, A A Workbench # 31 %
MANSHNER AP QCEARITERBMARTEM DN ERE, FEIHR IR AEETRAN Y RKAEPER
REN_MERAMEESEA & E, ETRHERNMAEZBIUBEARAERE RARAMAENERER S ARXE
i % awum%iﬂ,;m%m W5 BRI UERRA ARG T WA ALK E.

KRB EH; W R B LMW E; £ HAR R

FESHEKE THI22 X ERIRERS: A XERHS:1672-9102(2022)01-0043-08

Structural Design of Guided Frame Based on
Composite Optimization Method

QIN Lingyun', YANG Shuyi', CHEN Zhewu', GUO Yong’
(1. School of Mechanical Engineering, Hunan University of Science and Technology, Xiangtan 411201, China;

2. Hunan Provincial Key Laboratory of Health Maintenance for Mechanical Equipment,

Hunan University of Science and Technology, Xiangtan 411201, China)

Abstract; Taking guided frame, the key component of track vehicle bench test platform’s, as the research object.
The guided frame’s optimization strategy is proposed by the combination of topology optimization and multi —
objective optimization method. Firstly, in order to reduce the mass of guide frame as soon as possible, the
topology optimization of the guided frame is carried out based on variable density method. Then, the parametric
model of the guided frame is constructed with Workbench. The central composite design experiment method is
used to select structure finite element analysis samples in design space. The two—order polynomial response
surface model of maximum deformation, maximum deformation and mass is established according to the samples
and its response values. Based on the genetic optimization algorithm, a multi —objective optimization model is
established by taking maximum deformation, maximum stress and mass as the objective function and constraints.
The multi — objective optimization of the guided frame is realized. The optimization results show that the
performance of the guided frame before and after optimization have been improved to some extent.
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