2004 410 A HE TR Oct. 2004
5655 10 Engineering Science Vol.6 No.10
FARA#®X

XTI TR sk v 2 U ) g A 2 40 e AL Y
B KA TE 73 5 /N o

REH, TEH, LHE

(AEEITA¥NREEH AL ¥R, LFE  100081)

[(WE]  EWHEELERE 1571000 m/min P, L34 EIRE 5B 8 R RK, XHILZs A Ak
2Cr13 IREAERHEST T RETRGEHAR . 007 HITE 0 B E R m R R L, XT8N BENLE S
17T BURIE AT 5/ BT . BFRGIREN, FEUIHI D R WAL, U 58 B g 15 2 45 B 2 6] /) 52
HAERIXIRINE BE R s SEHI TR BRI 145 B 2 (8] 9 3 B AR FIAE VI M e LA 5 R BB RBURA IR 5 5
BRAESES SRAESERNE, HEEMRERSHEK,

[XxgiF]
[hESES] TG506.1; TG506.7

1 2

A

o

BN THARBIFGE 10 R EE NSNS T
BRERU T, LI AR AT UE i B b
BRI B T A i B 42 2 i TG B B SR R i A
FIEFRR, B, FEATE . ALK LA K [ By 55
ﬂ%fﬁ??ﬁ?ﬁﬁ@ﬁi%[é‘ﬂo HEUIH R s Y
HI VB AR A B AR TE AL 3R 5 17 ] R85 M it B
A R R, AnfalHE AT HERR AR RO TR,
BB R VB BRI A AR PR

R (7] RESEDAIZMET, FEETIHI#E
FERBEIN, YIHI I &E BN [BEEMEI TA RS
EYIHIE 2, YIK Rt EEGS
N AR 715 5 4 3 T B i & KA IE 4t ik
(BP AR-Autoregressive 5t HE:) S5/MNEGHFH
%, ERGEREVROERM L, @SSR ENZ HE
SURA B AMERN D RAEARER 2Cr13 LA
TR, A REIH &M T IH e
LHERHEARER, RI T XN NA BE IR
JERAES, JvEra TR =3 U0 B XE I AR YT H
51, SR MEN AR VIEI ATENLE . T

[WREM]  2004—-03-15; BEHH 2004 —04—05
[(BRe&mE] EGEMBTCHRESRKBTHE (41318, 1. 2. 2)
[1EERA]

MEMN T AR EEYIE] SRR Meyer /MNBAE#R ; Mallat B 3k
[X#EFRIZAE] A

[XEHS] 1009-1742 (2004) 09— 0028 —04

HAL AR S LA T HE I AR AT IO 1K1
2 REFELEFE

EEFEBR XA I R SR Y TE
MR L Z ARG R EM RF# DMU 70e Volution F
BT A0 B3 T, THMB RS REAR SR
2Cr13, TH#HAEA 150 mm X 35 mm X 45 mm, R
FSRTE HOXF FREERI 7 Rt T B II U0, AERY
B, %+ SANDVIC $50 mm @348 TI&, I A
K R-245BREWEHREETI R, VIHIANERSR
W B Kistler9257B = [ 35 & K & =X W J1 1.
Kistler5017A HLfaf LK 2% . Measure Computing A/
D B IEFEHARF Intel PIT 750 HEHLAH K.

ST B 5 V) B A R T YD R e R
#, EhEA 2 ITRIKERT (R D), THAR
L, BEVIH IEmMEARPMEERNEE, £
19 “+7 5 “=7" SHRRLHRENE . KKF
REE., AT REE LA R R MR YIHI 1%
KR, B. K FEZEERE 4 F/FELT. rEiR
Be, #AVHIEERERRK, EAEERMUIH
BRI, VI 7 AR S LR

BRME (1974-), B, WEAMNTA, ERBEBIRFIRSERLIREREL



55 10 3

RS MM TAPRRE I AR RMEA R BRI AT 5B 29

1 WERRBRERKE
Table 1 Factors and levels for three-factor
factorial experiment
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Fig.1 Normal probability plot of major effects

on the cutting force in factorial experiment
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Fig.2 Power spectral density plot of random cutting force signals
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Fig.3 The wavelet analysis of random cutting force signals

(spindle speed n =6 000 r/min; sampling frequency fs=500 Hz)
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Study on the Nonlinear Characteristics of Cutting Forces
in High-speed Face-milling of Difficult-to-cut Materials
by AR Spectrum Analysis and Wavelet Analysis
Long Zhenhai, Wang Xibin, Wang Haochen
(School of Mechanical & Vehicle Engineering , Beijing Institute of Technology, Beijing 100081, China)
[ Abstract ]

milling experiments of Martensitic stainless steel 2Crl3, which is used in aerospace industry. Based on the

Factorials experiment and velocity single-factor experiment are applied in the dry high-speed

analysis of cutting regimes’ influences on milling force, the spectrum analysis and wavelet analysis are applied on
the random cutting force signals. This study shows that in high speed milling of Martensitic stainless process,
the interaction of depth of cut and feed per tooth has significant effect on the cutting force; the interaction of
feed per tooth and depth of cut introduces a lower frequency periodic signal; this low frequency signal coupled
with high frequency signal could remarkably increase the amplitude of cutting force signals.

[Key words] difficult-to-cut materials; high speed machining; factorials design; Meyer wavelet transform;
Mallat algorithm
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