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Research and Application on High Efficient CNC Milling for a Type of Streamlined Curve
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[ABSTRACT] Research on high efficient CNC machining for a type of classical streamlined curve, a method based on
dynamic simulation of machining system and high efficient parameter optimization is presented to improve machining ef-
ficiency and ensure surface quality. Firstly, the material milling force coefficients are identified by e-cutting. Secondly, the
dynamic characteristics of machine tool system and weak rigidity work-piece structure are obtained by hammer tests, and
model analysis is carried out by finite element method simultaneously to ensure the validation of hammer tests, then the
lobe of chatter stability is simulated based on hammer tests. Thirdly, a high efficient parameter optimization based on dy-
namic stability of machining system is established. Finally, on the basis of optimized milling parameters to design machin-
ing process, a qualified blade is machined by tests, and the processing efficiency is significantly improved compared with
traditional method.

Keywords: Streamlined curve; Dynamics; Chatter; Parameter optimization; Milling; Finite element method
DOI:10.16080/j.issn1671-833x.2016.19.091

VAR TR 1A e AT — AR A5 T TR I AR AR AR YOE T3 RS B

IR SR 1, o T AL w7 3h ) 2 5 T AR
RMISEARE AT )2 B TS R AR S
Tl AR A 2 Y T T 3 A e A s f) g T L
W R BT RE R A N I T T S 2R,
SR S ARy S A S B T, TERR AL
FL s R SIS e E A

* EEWHE : ERARIESHEAIH (11290144 ) ; FEREBHIFR 5 B
i H (A2120110002),

ROKG JBE e 3 11 58 BE PR HRA 7™ Mg (9 225K, i He i
AN T 05 O R SRR o A il A 52 2k S AR
(1) JUr b2 [ AR FE R 5 ( 2) S5 L D il e
SEAE, MRS 5(3) S5 A0 / 3l s VEREZE , In T 5
HBLER KON TASFE AR o A1 LA MERR, [ N A hayes
IrXHZR A G 1 3 12 AERE i T AE T Ko
TZBAACSE DT AT T IREWTFE, IR T —E A
Ho SCHR[5] HARGERTTE T 3hBBHI N R B T Z A5

2016 4E35 19 ] - BillEEA 91



PN
HI:%VEI RESEARCH

FRPER I TASE VRS 5 SCHR [6] TR T 3 T Hdx
TN TR GE R ALK Bl T2 70 B B BRPRAS E 00, ff e
TSN B D5 SCHR (7] 19 F A SE RN T AR b
AT T DY AT B KA 5 SCHR (8]
TP T B A A EEE I T 2B 8
TN T SCHR (9] SEEL T AR T R T S8
BORAEA S A REZF E A TN, A T R4
*e

SRS I R 2R AT TE R 52, W e T o
R A UTH ) S B IRAR R AT 3 2 L Tl AT R
T M UE B g 2 05 FLAE R FF ABRR DR 29 A% 1 ik
17 R 8B I T2 Ak 38 1 122K A 2 T ) v 8
PN TS S0 R 207 HEE P, I TR AR an i 1 i
Ro

1 BRI RGesh AHF 24
s A S e T R e, R 1) B2
TR B T B S PR 3, 2 0 T AR E )

TN T R G FEEH MR AL =R wR U B T &
Gt sh 1255 Wil it 25 5 25 18 ) BB 80 R AR R K 2
¥4 T BRI T R S0 sh A 50, 07 53 2 45 2 BEHI
TR SEE T B e B RS
1.1 MR #HFREEE] 5 RETHR

ERHBE I 7 22 B0 2 5 FL B8 ) B R A B g
fill, B FH 6061 F9A 4 N TR A 1, VI s 2 80 i
A Y AUAE Kistler9257B A= il }14% | KistlerSO70A %!
LT R A T AHL . Dynoware 8R4 SR G B BT,
ZERIANE 2 FIT7R

FIH SandvieD12 (1) 2 ¥5 J17E 3 MR S #E41E 7T,
A3 9 URRVIHI A R AP EdE , gk 1 R,
FEAE T A “E-cutting VIH] 1 REHER” SRR HEHR
ARG 4 6061 MBEHI I %L, I3k 2 PR,
1.2 SEHIMIZGESSEPHA

RS HLR - J1H R G R R B T sh A Rk
IR E: ,  14  EALEE SRR I T AR S RN,
AR TR SR I & E-cutting, HAHLIR - 7]

BER, INTERETY ST SR B EyLEE, JTE - B RGEXF JISAL G XY VA5 Tk, 10 i e 4
T RGBSR IN FRHOR BT RS Xt A 2 A A T PRI S (7 Bt
A \ 4 \ VA N
| FYON SHfl | N |
6061 A4 6061 | .
| 4 6061 | | EPET wq\ ATk |
L AL THARS ], ok 0| et |
| AR | | \ | |
\ / ! | | I
777777777777777 \\ S / \ i
**************** T [rart | l
/ \
| | , - - - - - - - - - - - - - = N
! LA - T1R MT RS | | |
| A Rt | || |
} ‘ | Bk T RACHEEREN) |
‘ * | | TR G EAR T ‘
A T v B | RoeEpiE SHtif
| Ao HRERR | | |
N , N )
X R |
P -
[ TR || S i s
[T ARG - % T R - 2 vk || 2k ERR /|| HEEE
| BT R BRI gockper || || Gemin) {[Cme min™)
\ ‘ TR || HURZsR L
| | (L) s || b
JIRZR || R4 /mm /mm
- [mTR - e i
| e ARREl
\ ) T Hife F fef s

B R T S RS H i T2

92 M A HIIEELA - 2016 4555 19 ]

Fig.1 High efficiency numerical control milling process of streamlined curve
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Fig.4 Modal test and simulation results of ¢14 flat end milling cutter
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Fig.6 Modal identification and flutter stability domain of blade parts
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Fig.8 Blade part machining process
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