ISSN 1005 - 3026
CN 21 -1344/T
CODEN DDXKEZ

JOURNAL OF NORTHEASTERN UNI\/ERS\TY

= AT FE Rl

NA | LIKAL 3LIENLE

Vol.44
No.S

2023

ISSN 1005-3026 =

| | | | Il

771005302239

Shenyang China

9



RAER A4 ( B AR i)

Dongbei Daxue Xuebao (Ziran Kexue Ban)

$£44% $£5H (KFE392H) 20234F5H

= b/
wH5 R
[&175 15 X Fe —20Mn - 9A1 - 1. 2C K3 B L ZIPERERYFEMA = o ovvvevveeeenns A, R, NHAE, T1BA609)
B B RS M B BB AU AR TT IR o oeeerererrrnmereeremntii et ARk e, B &, SRER(617)
PR LS FAEI G IK AT ZE RBAEREILL - ooeerrerrerrerrereeereeneeeeee e BVRE, EEE, BAE, EXA(626)
M W T #
BT VS RSB X 1A P ST JJ 2B MERE +oeveevmemnnenreeeeernnnn e e e TEHARE | Al TR, AR (634)
SR AR (R IR B G5 PL A AMG oo eeeeeemmmnmneee ettt et BN, ARB, F &, £ Z(642)
1B 2B R IR B S BRIR FIHRIGTIFGY coevvvvrrrrreeeerrmmnmnnenneneereiiieeens kik A, ML, 2 A, BB (651)
A2 B ALIR N JE AR IR 2 R S5 A Sommerfeld N «++ceerrrerermreeerremmunnnnes MR, xR, 4F Wb, ZAEF(660)
T X 10] U P 5 P O R R TS B T GE R AT oo ®RR, ReeRl, km i, &P (667)
S R RSy IR S RS DT 3= N TR T T U Mo &, AMK, B (674)
RO VI 5 e S R I U B 5 2 TR eveee e e X AA, R, H—2 551 (682)
REELAKRIRE
B ] IVE T R IR S TSR e eee e IEA, L, 3L 3, FRE(689)
HEUBE S4BT P I8 e 2 R T AR AE B M DRI ZE AT <o vvveeemmmee e mes, TER, fAWE, FOR(697)
BT A7 U BRAL SR B R PR GETT 5 vk ooveereermmee e 2k, # M, % B, E  B(705)
T AL RS B A A DE I B TRRL AR <o eeevvemnmeereeeerenn e W, BEE, AMA, WEE(T12)
%%%:u%g¥gﬁmj@£¢%@ﬂq;g{ﬁﬁﬁ% ............................................................ EY T, z}:./;c‘z«‘\’ 7“9[’%%75{(719)
TR S COL I B | LR AR T T BB T HIRIFGE +vveveeemmessmmeeses e I &, %, FRIREE(726)
& B OB %
(5 R G B PR RS e ZRIIEGT oo evrerrerrereeeree et et ettt ettt A F, EREIS)
VBT P T K TT 58 R I 25 8738 UM R ZERIFGT - v v oo ereeeneereneesn e e e e e s eeeee e te et e e BN AR (743)
T AEL IS I B R ARG B B TIITZE - eeeeerrrrmrnrmreeeeeeminnn EEw, K &, kBK, F14(752)

HAFIEASHE . CN21 —1344/T * 1955 * m * A4 * 152 % zh * P * ¥ 15. 00 * 1000 * 19 * 2023 — 05
AEEEHRE, A



JOURNAL OF NORTHEASTERN UNIVERSITY

( NATURAL SCIENCE)

Volume 44 Number 5 ( Sum 392) May 2023
CONTENTS

Materials & Metallurgy
Effect of Solution Temperature on Microstructure and Mechanical Properties of Fe-20Mn-9Al-1. 2C Low-Density Steel «:-:tececseeeeeereeeeees
.............................................................................. WANG Hai-tao, LI Jia-dong, DENG Xiang-tao, WANG Zhao-dong(609)
Technology Development for Dynamic Tracking of Layered Burden Structure in Blast Furnace «=«+«+oroereeererrererrrrseeeiriiieiieieiieen,
.......................................................................................... LI Hai-feng, YANG Qiao-ting, SHAO Lei, ZOU Zong-shu(617)
Numerical Simulation of Gas-Solid Heat Transfer and Moisture Evaporation in Preheating Shaft Kiln = +vceeeeeeerereeremreeeseeeieimieieieeeeen.

.................................................................................... DUAN Shao-pei, LI Bao-kuan, MU Yong-hong, RONG Wen—jie(626)

Mechanical Engineering
Surface Mechanical Properties of Ultrasonic Rolling Micro-forging Additive Manufactured Parts = «-cscovererereeseresereeireiiiiie..
.................................................................................... REN Zhao-hui, LI Zhu-hong, WANG Yun-he, ZHANG Zi-ting(634)
PI Control Strategy of Double-Flexible Manipulator’ s Servo System «-«--+-+--+ LI Xiao-peng, ZHOU Sai-nan, YIN Meng, FAN Xing(642)
Theoretical and Test Study of Inertial Capacitance Metamaterial Torsional Vibration ISOlators = «csesereereeerereaearrrraerririnieieieieieneees
................................................................................. ZHU Qing-dong, CHEN Ya-giang, WU Chao, YAO Hong-liang(651)
Sommerfeld Effect of Non-ideal Vibration System DIiven by AC MOLOr «««««««««s««ssssssussnnsnnssnstntntnietittttttttttittittiittte
....................................................................................... CHEN Xiao-zhe, LIU Jun-gi, ZHONG Shan, LI Ling-xuan(660)
Displacement Reliability Analysis of Cone Valve Spools Based on Bidirectional Fluid-Solid Coupling «+««seetoeererrmeerearareeaeeencanieneens
.............................................................................. HUANG Xian-zhen, LUAN Xiao-gang, ZHU Li-sha, LIU Hui-zhen(667)
Dynamic Modeling and Simulation of Transmission System of Cold Rolling Tension Levelers «:cocecceeeeereceereeeeenreieinimiiiineiiie.
............................................................................................................ CHEN Bing, XIA Bo-ran, TANG Xiao-lei(674)
Point Cloud Denoising Algorithm Based on Hybrid Filtering and Improved Bilateral Filtering —«cceceeererererereserererneriiiiee,
....................................................................................... LIU Yong-sheng, CAI Shi-yang, CHEN Yi-xin, XU Zhi-bo(682)
Resources & Civil Engineering

Mechanical Properties of Deep Sandstone Under True Triaxial Stress
.................................................................................... WANG Zhe-chao, SHI Wei-chuan, KONG Rui, GUO Jia-fan(689)
Analysis of Evolution Characteristics and Influencing Factors of Vortex Structure in Rough-Walled Fracture = «eceseeeeereseresrseseereeeeeees
............................................................................................. YANG Jin-jin, WANG Zhe-chao, QIAO Li-ping, LI Wei(697)
Bulk Rate Statistical Method Based on an Optimised Algorithm for Blasted Ore Image Segmentation = «+:ceteseeeseseererreersreseeireieieceees
...................................................................................................... MAO Ya-chun, FAN Shuo, CAO Wang, LI Shi(705)

.......................................................................................... CHENG LL, LIANG H(li-jltn, NAN Xl(lng—ll, HU En—zhu(712)

Experimental Study on Acid Resistance Characteristics of Polyaromatic Oxadiazole Fiber «c-:cecocreeererrcarerimeineiieiiiiieiiiniieeen,

Management Science
Research on Relationship Between Information Efficiency and Liquidity Premium -cecoceeeeeeeereeeeeeeeeeeees JIN Xiw, HOU Yu-ting(735)
Study on Spatio-Temporal Evolution and Influencing Factors of Development Intensity in Shenyang’ s Five Districts «+rseereresreseseseeeene

........................................................................................................................ GAO Yan—peng, CHEN Wen_jun(743)

Serial parameters: CN21 - 1344/T * 1955 * m * A4 * 152 * zh = P * ¥ 15. 00 * 1000 * 19 * 2023 - 05
Editor of this issue: LIN Qing-hua



HFAAXFZFER(BERABZR)BEEZTRS
EDITORIAL COMMITTEE

¥ £ £ B (Chairman of the Committee) ; & & iE
8| EEZE 5 (Vice Chairman of the Committee) : &7 #r
x= & (Members) :

T X E X EXA4 TEYE: TEEG TEE Eom LM

£ ROOLEAR LR KA KER KEE XES IMNER

s =& kbt skiEER sk ok sk FE OB B8 4k

M ZMAE ZFEi et A RREE SEERHT P

BEIRF
* 4% ( Chief Editor) : J¥&~73r
8l E % (Vice Chief Editor) : #H7
g)eo<>0OO<>O<>OOO<>OOO<>O<>OOO<>OOO<>O<>O<>O<>OOO<>OOO<>O<>OOO<>OOO<>O<>O<>O<>OOO<>O<>O<>O<>OOO<>OOO<>D<>OOOO<£
; AF A T E RS £ R RGN R TIE ;
: (TR (Ei Compendex ) s JE[7 INSPEC HCfih s S 71 91 BFH i) 8
6 (CSA)MRBIRC I E) (AT) s CHOEFIE) (MR) s 460 (% SCHi) (ZB1 g
O MATH) s FI X IST Bk 250 573 SCHURIE) (Scopus) s e EBSCO Hefifk. ¢
9 3

S0 0S>0S>0S>0S>0S> 000000000 0> 0> 0> 0> 000000000 0> 0> 0> 00> 0S> 00000000

JOURNAL OF NORTHEASTERN
UNIVERSITY (NATURAL SCIENCE)

F I XEZFR
( BARF)

(H HD ( Monthly)
(1955 F4111)) (Started in 1955)
F44% FES5H (RFE392H) Vol.44 No.5 (Sum.392)
2023 £5 B May 2023
F & T AHEARKE B HKF I Responsible Institution
Fx A ﬂ'» PN F Ministry of Education, PRC
BEHM (A XFFR) % ZkffF 3 Sponsor Northeastern University
- E 101 g 841)9 . éig‘ﬂg '7 ! ifl % Edited & Published by Editorial Department
1 . .
£ Rl okt b A 20 R AT R A A 3] OL Jm;lrnals(;lf Northeilitg;ri Ung;rsﬁy
ERET 3T 40 E A A I & A A (Nanhu, Shenyang 110819, China)
EAEIT b BRI B R 5 4 B A TR 3] E-mail editor @mail. neu. edu. cn
(100048 4 %3994 4 ) Overseas Distributor China International Book
AEE 8-120 Trading Corporation
EsMEES M 528 (P. 0. Box 399, Beijing 100048, China)
3] HE  http://xuebao. neu. edu. cn Code No. M 528

re, ISSN 1005 -3026
TP CN 21 -1344/T

E B W £ 1T

E R EM:15. 007T




