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Cutting Force and Surface Quality Research on Ultrasonic Cutting of
Nomex Honeycomb Core With Disc Cutter
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(Key Laboratory for Precision and Non-Traditional Machining Technology of Ministry of Education,
Dalian University of Technology, Dalian 116024, China)

[ABSTRACT] In order to study the effect of processing parameters on cutting force and surface quality, the cutting
forces in ultrasonic cutting and conventional cutting were theoretically analyzed. On this basis, ultrasonic cutting tests of
Nomex honeycomb core with disc cutter were conducted to obtain the influence of the feeding speed, rotating speed and
ultrasonic amplitude on cutting force. Further, the number and length of tearing defect were selected as characterization
parameters of surface quality and the influence of processing parameters on the surface quality of honeycomb core were
quantitatively studied. The test results show that the cutting forces decrease with the increase of rotating speed and the
decrease of feeding speed in conventional cutting. As the ultrasonic amplitude increases, the cutting forces decrease
significantly. Compared with the conventional cutting, the cutting forces in feeding direction and axis direction of cutter are
separately reduced by 53.1% and 33.9% when the ultrasonic amplitude increases to 35um. The test results of cutting force
are consistent with the theoretical analysis. In addition, the number of tearing defects of Nomex honeycomb core decreases
with the increase of rotating speed and the decrease of the feeding speed, and the number and length of tearing defects are
simultaneously improved in ultrasonic cutting. The conclusions provide guidance for selection of processing parameters in
ultrasonic cutting of Nomex honeycomb core.

Keywords: Nomex honeycomb core; Disc cutter; Ultrasonic cutting; Cutting force; Surface quality

DOI: 10.16080/j.issn1671-833x.2021.06.088

* BEME 2 G E A4 (6141402022128 ) 5 i CHLTH A B FIZHEIR8I( COMAC-SFGS-2018-2782 ),

88 Wiz hiEHEA - 202145 645 6 10]



PN
RESEARCH Hltﬂtex

Bifi 5 D025 LR AU R TR EE R i R R A
MOBHE “ATaR TR H 2538 m. Nomex #7552 & 44
kPR ELAT 5 Ll B R LRI DL A B A 4a 2k R BE i
P RE RN PAPE 7R B A BB A AT AR A A AR 2 T
I, Nomex W s U Ry e 5 i e 2 25 (R B
BELH RGHR A3, O T o o 2 5 M e O e S A A 5 A
REROCHE N 2R A7 BIFIT R WA e Lt T B 2 P AR A
SER S A S PERE B0, Nomex 55 02t S EE /1N
T 0.1mm W37 L ACH ) 2L RERDRL T e
T PN W EE 55, TE VT VR T 25 55 H RS A2 TE 4L
FESR AN T8k U seah, de KA UIEI 7 2 18 fin i
N Y [T S T2 M e 0 ) T o i 2R 3
MmN TR R P

IAESE, B N AR FER N B HFJE T Nomex B
BN DT R ARG . S5 M R HI AR L,
VIHI e a0 B AT YTH 3/ i T BT s 4 PR A 045 W
SRS TR TR R L T e s AR A
H R U1 AR AN s O R IR N T, PRk, B R T s
YIHI T 20 0 e s o m T it R,
PEWUATE B 18] - JTHE A UIHI T 2280, Lgl/ NI i 7
EORZIIEI AR/ S = S WoN ) |Gy o DA b bRl e
Nomex $5 753 087 ZL i R 1Y OBk [ L

AT RFFEAE IR Fr 70 7 75 YD HI) Nomex 34 55 .05 A VT HI|
JIRF M R TR T2 T AR, RZ R T
WF5E AT BR OGO B e o At Y SR e g i v
P U 1 B AT LS . T A BRI
Nomex 1753505 FE 45 1 SN , A48 H Bk R Y]
W NSEIM T T ARSI Ay s 4@ M dr T
[ Fr T S el R R S A T O 1 250 A2 SR
F UGS R AT BY T/ NI 5 s e U
AR ZERIGIESY , XS H T AR TS50 i e s
IR B, pESE SR I KR e ) s se g Ak
i, 2555 MUY AE ST Nomex 155 0 A FR TR Y
Sl b, AR A 25 07 i VI g S B s 058 T 1R A )
R U B T L 2 e B VHITR B DT v 4
M E AL G o LAk, AR or2s 3 R A Rt
P BRI i i A 2R TT B 5 A T S HOk
JTIEYRBHPERE AN T ) o U7k s A
G T AR ME 4 T 48 7 N TS 806 U1 52 ma K1
He, A BRICHFSE )7 552 Nomex 16 55 05 A1 R 5 Fngh
PR R, E AT S 1A BRTTE R B A 1AL AR MER AU
Nomex 15500 132 ) Wit 72 . ZEUTHI 1 e o8y
17, S S U T4 SR VI R B A S T YD E SRR,
MERE e TR S YIEIN AT LA Sas /NI g,
ST FEARTR AT [E Nomex 55,0608 B B 1) 112745

P, Xiang 25 U 3@ i BEYE A8 % He TR A T AN
A YR VT HI Nomex #5505 )T I A B2, I8 2o 1L 50
5% 17 JIEA IR BRI 7 A1 2R 1 BT 52, (H R R
BLpRAH 70 H g i R s TR & fE R . B AT T
[B] - TR VI B U ) S AT AR A X
Nomex #5305 2% [ 1 £ FOAIF 5% AR A 1 G L AN ]
TN YTHDEAL, /0@ 0P, Beah /R DI 2
BT 101 o £ A2 e AR IR ANV A

AR S % LU T R 1D RS 1 A Y
Z Bk R WS T s Y ) KN YD S ECRE
PSS PAR T &S EHITE 1 2 L s T
e U ] ARSI BV E . i — 2D
T T R R R P i ) B DR R, Y
I s T B e JI#8 7 VI Nomex S 55508 BN TIE SR
fiE o FE IR L6 53l iy BT RS, ik
BRI A5 20T 2 ORI 7 S 5506 DI g 2 1
s AL, S (B 708 7 YD HI) Nomex B 53 th (it T
pae =8

1 B/ 718BE11E] Nomex B ESHIEI o4

1 e, B R TR O 8 PR S T
TR [RIR 7T ELE S 2R 45, S Nomex B8 5565119
VIHI . 2 &3 a0 h 2L REMRL, 7 T VI H| i 2
rh, TR TI6 2 A e e FLEE AT UTHI, R A X (B
TIih%g P SR B —/NEYTE T1 AT 50 8o Fh Tl 6T B
B, P S AR HAR IR 71 0] LAfai Ak — Bt
HII,

R TSR T HE S PR B %T Nomex B8040 B 1o 7
BIVER, & X A UTHI(UC) FRg @ V1| (CC ) i 72
T H 5 RRAAE 13547 X6 B o B o At ke 75 R 2
A, 770 LA o e i ANt 23 gl %o i g A R EEA T UL, 70
FLTT ] -5 0B BB R EE 8 AR A FH D1 S WD

B1 BERI7ITBEVHIREE

Fig.1 Schematic diagram of ultrasonic cutting with disc cutter
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Fig.2 Local cutting force of disc cutter
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Fig.3 Ultrasonic vibration cutting process of disc cutter
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Fig.4 Diagram of Nomex honeycomb core
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Table 1 Parameters of ultrasonic cutting tests

g1 ﬁéﬁﬁfg | Eﬁ%ﬁl )J/E\}’cj]mﬁgllf;/ R AR
Ve/ (mmemin') | n/ (remin"') | (10°’mm* min') = A4/um
1 2000 1000 159.6 &
2 4000 1000 159.6 o
3 6000 500 79.8 JC
4 6000 1000 159.6 I
5 6000 1500 239.4 I
6 6000 500 79.8 15
7 6000 500 79.8 25
8 6000 500 79.8 35
9 2000 1000 159.6 25
10 4000 1000 159.6 25
11 6000 1000 159.6 25
12 6000 1500 239.4 25
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Fig.6 Effect of cutting parameters on cutting force
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Fig.8 Relationship between cutting force and ultrasonic amplitude
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Fig.9 Machining surfaces of Nomex honeycomb core
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Fig.10 Schematic diagram of measurement method of tearing defect
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Fig.11 Effect of cutting parameters on tearing defect
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Fig.12 Relationship between ultrasonic amplitude and tearing defect
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