%425 H5H e PH T B MR K F® F R Vol. 42 No. 5

2025 10 A Journal of Shenyang Aerospace University Oct. 2025
T XEHS :2095-1248(2025)05-0001-11
t AT

e = S

Nomex B 5 A #h#E A= DTHI ] BB heH:
DI VERE R FE O e

E F,FER,R W, R F EHHFE
(T BRAT ZS LR RS PLE TR, PR FH 110136)

FHZE : Nomex 1755 A4 Ak B HATR S 152 | v ERi 5 0 va BU I 3 S AR A0, T 32 R 0 L a4k i
23U R A AT, (H e o 25 44 R A 1 0 L R I SRR A LA i T R 5 = 2R Y R I A
() T, R P A 2 R AR RS 0 T AR BT S /0 im0 3 1 3 e A I AR A P Nomex 75
BRI T AMERST, T T )72 IR ABIBIFSE o SRAT, AR 30300 T, o 5 e s 7 i T
I AR e A 0 e AR B R ep e e ) B RE S R AR TR R R . L, RS No-
mex ¥ 5 APORHIN Tk 72 i 7] B BRESE T BB G2 325 504 OIHI 7 R DT RS R ST
TN T FE TSR 0T 4507 T, 25 T 8 A LI Nomex 84 55 b4 I T HLER LISk BB 75 )
HA T se SR, $2 4 T 7 DI HI Nomex M55 MR ARSI 77 #1855 K R g s, hilt—
WS ) BLAE DI TR AR S T e =%

S48 : B AU T B Nomex #6554k} 5 38 5127 2007 5 LI I HEAE

hE 4SS TB332 XERERERD: A

DOI: 10.3969/j.issn.2095-1248.2025.05.001

Research progress on ultrasonic cutting tool design and cutting
performance of Nomex honeycomb materials

WANG Ben, YIN Honggang, SONG Chang, SONG Bo, WANG Danfei
(College of Mechanical and Electrical Engineering, Shenyang Aerospace University, Shenyang 110136, China)

Abstract: Nomex honeycomb materials are widely used in marine, high-speed rail, aerospace and
other fields because of the material’ s low density, high specific strength and high specific stiffness.
However, the non-homogeneous, thin-walled and brittle characteristics of honeycomb structures make
them prone to tearing, crushing and other defects during processing. Therefore, scholars both in China
and abroad have used ultrasonic machining technology to solve the problem of Nomex honeycomb
material processing with the advantages of small cutting force and high surface quality, which have
carried out extensive and in-depth research. However, compared with ordinary machining, high-
frequency vibration and periodic impact generated in high-quality and efficient ultrasonic machining

process put forward higher requirements for tool performance and life. Therefore, focused on tool

s BHA:2024-12-16  fEEBH#A:2025-04-30  #EF HHEA:2025-05-07

BT AL T4 NIRRT R 50 B (30 H 455 - 20237H2, 1013002427) 5 17 7 44 8 br A 1E 550 H (395 H 4% 5 - 2024TH2,
101900028) .

EE T : EFF(1984—), I3 INZRUF TN B2, WA, FEH 585 10 B A MR G & s il 4 SR s X Ak 58
PEGIYE T2 6B AR  E-mail : wangben@sau.edu.cn.,



2 MMM EMRERFFR

%42 K

material selection, tool design, kinematic analysis, cutting force and cutting heat modeling, and

surface topography analysis during machining of Nomex honeycomb materials. The research status of

machining mechanism, cutting characteristics and ultrasonic tool design for ultrasonic cutting of

Nomex honeycomb materials were summarized. The future research and development trend of

ultrasonic cutting Nomex honeycomb materials were put forward, which provided a reference for

further research on the service performance and processing quality of ultrasonic cutting tools in cutting.

Key words: ultrasonic cutting tool; Nomex honeycomb materials; kinematics analysis; cutting

performance
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