Fo4t H3W B o X @ K F F R Vol.54 No. 3
JOURNAL OF XI” AN JIAOTONG UNIVERSITY Mar. 2020

2020 4F 3 H

: 10.7652/xjtuxb202003001

MEMRAELSWIERRNCEIERN
Z HR NI

et s BE. MR, FEak!
(. PH2 588 KAWL R S R TR E K B S S08a,. 710049, P4 ;
2. T 7R LA P 22 A8 30 KA F 9T e . 528000, T ZR il

HWE. JARERARE REFBRELT RO H DA HEN RBEELALELEAERDA . FERA
ABEPAALFEAf XA EELEM . FALRTT SRR, XA LHBAME. Fai
BEFRETEERFNENORI PR IR E. RARR R FOLERAREN LSRG B
HOERE A E MO AR AARTEE, ABENEEENR T RF Fo 4 E
B REMN EZT S BARRACHER AR NSCGA-[| S A kXM, MR EREAM . FHEER
H Aot B E AR A KA AT HE RO ERBBRNE S THASEE S THEERKA
SHEE-1BAMEN S BARKACE A, BB A R ZIKR RS I HBARE FERK A
STEE ., RS R T mERA A Pareto MM IS AKX, T H AL ML L N ABIEW % B 4F
AR R T

KEER . AHEM2FHR XA SHEEH; % B AFKK

RESES: TK214 XHERES: A XEHS: 0253-987X(2020)03-0001-11

Multi-Objective Optimization Design of Micro-Class Truss Lattice

Structure for Filling Internal Cooling Channel

XU Liang"?, SHEN Qingyun', XI Lei’, GAO Jianmin', LI Yunlong'

(1. State Key Laboratory of Mechanical Manufacturing Systems Engineering, Xi’an Jiaotong University, Xi’an 710049, China;

2. Institute of Xi’an Jiaotong University Shunde Guangdong, Foshan, Guangdong 528000, China)

Abstract: In order to develop a new cooling structure which is light in weight and has excellent
heat control and load-bearing performance, a lattice structure is proposed to replace fin structure.
The pyramid and X-lattice structures are selected to fill the internal cooling channels. A multi-
objective optimization was conducted to design the new structure. The first-order natural
frequency, equivalent elasticity modulus and relative density are used to evaluate the vibration
characteristics and lightweight feature of the structure. The heat transfer performance of the
structure is evaluated by using the Nussel number derived from the fin method. The diameter and
inclination of the rod are taken as the design variables, and the constraints are the limitation of
the lattice structure size and the bearable buckling of the rod; then a multi-objective optimization
model is established and solved by using the NSGA-II genetic algorithm. The results show that

the overall sensitivity to Nussel number is higher than that to relative density for the two-
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objective optimization problem aiming at Nussel number and relative density; and for the multi-

objective optimization problem aiming at Nusselt number, relative density and first-order natural

frequency, the rank of overall sensitivity from high to low is: first-order natural frequency,

Nussel number, and relative density. Moreover, the Pareto frontier fitting formulas for two

kinds of optimization problems are given, which may provide a guidance for the multi-objective

optimization of the new lattice structure for filling internal cooling channels.

Keywords: cooling structure; pyramid type; X type; lattice structure; multi-objective optimiza-

tion
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