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Cutting parameters multi-scheme optimization based on Fibonacci tree
optimization algorithm
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Abstract: Aiming at the optimization of cutting parameters, the Fibonacci tree optimization(FTO) algorithm based
on the Fibonacci optimization principle and golden section method is proposed by taking minimal production cost as
goal. Global search and local optimization are alternately executed to make sure the global optimal solution converge
rapidly, avoiding obtaining partial optimal solutions only. The distance parameter is set to retain multiple valuable global
optimal solutions and partial optimal solutions, which can provide a multiple global optimal scheme at one time. Test
results of eight typical multimodal functions show that the FTO algorithm has strong ability of global optimization and
high accuracy. Cutting parameters are optimized using the FTO algorithm. Simulation results show that the proposed
algorithm can provide a plurality of optimal results of cutting parameters that meet the multi-constrain. Multi-scheme
optimization can provide multiple optimal solution of minimum production cost at one time and optimum combination of
cutting parameter values, and it has great real meaning to apply the multi-scheme optimization to engineering optimization
problem.
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TR -4 BRI S A
4 FETFTORVIEISHAAGE T
4.1 AREFHALE

1 T FTO St %o 1) & o 2 AR AL i 78, 17 1)
HIl 2 BB RS P R 20 R 2 208 204N, 3F BoR 2 804
FGEAF R AR 2 M 11, e A B 24 R 4% 1 A FTO B
FAF U1 S B0 i DB ) /. H AT, Ab 2 2 5 32 22
5 FH B 7 VAR R 4 77 1% BN 7120 ) oR Hik 55000,
046877 1 BT I A NI A2 20 SR R, EAA T B qH
R A & T 925 38 0 A s S5 W ) A il A2 24 BRI
Fif AT AS I, 8 L g 28305 2 29 SR 45 A 1 R B0 dd it
15 B AR R 51N TE T B 5 B bR R E0R 2 3[R i
CRE AR I T SRR R AR, BAE
TE TR 7t xfE AR 2.

SCHR [28] 32 H T — i A A R 20 R AR B TV,
B, B a0 R 20 SRk g L S

1) WE AR MR bR FF, BLid s 4 R R A%
L. X FVE PR AR AR — BRI A 20 R4 A, 42350
L, WSS A HTUEE 0; U5 2 5 45 1 v 28, LA
INTEE I 1, B — I R A e s A AR
w1

2) TEIEARITFE A 08 B T AT AR T, AR A1 A P 3 17
1B 5 2 J 1 TR 7~ 455 0 Wi O B I o A o % e il )
T PR )N ELAR 7S A LB /), T AR A L A< )
BT R 0] A e A AR D N PR [, U 7 5 A 2
ZIN )0 A 5 PR A A PRI B 7 A AR [R], DU . FE A
/NI FEEEAR.

IR A R SR L A DU A B 24 TR sk AR R
A H b R B0 S5 8, A 5N A S5 &
FEAR I R/ A I, A AR 1) T B 2
4.2 YIHISEMRHG

Matlab H2 4k T2 A8 T 3R Ay 20 AR 26 PE R
)i #52 FF) 6 4502 fmincon(-) B4, 1H fmincon(-) BRECAS
F 52 B = B R 1) R TR 2R B R ZEDTHI
TRBE d, MRS 22 V) HIR E d #882 HURE £Y, TR I Matlab
ek T EAEABE B3 A TSRk (2) I B s iy

B3 (2) BB R AT AR, B AR A SR AR AE
3 B AE PR RS UC S/ N VT H 2 508 [V, £, d,
Vi, fsy ds, n]. XX 7T NUIHI S HOEAT AL, RIBIEL
HYE NIRRT AN A &S EUE. MIE R TS5
I, UC Befs BUAS /ME, W 21X — 2% S 30l
A VTEI 280l SR 7 A &M S HUE T
FEEP XTI S H A i 7R

F Matlab - % F2 SE B FTO 5i%, I S 1 T

SRR Q) YT Z Bt A A R, SR SClik 11,131 5
FIIN LS S50 B . AR SLE 3T Matlab 2013a
&, Bk RIE AR 500 %, BEHLINAR 30 1K, IF 5 Hik
FE-GA'l, SA/PS!'O1 MGA'?, ACO"?, PSO",
UMDArp!"! F1 ABCU3 {45 St 47 %6} b, 4n3k 6 Fras

®6 TRIEZMRUERRIIEL

% n V. fr dr Vs fs ds UC
FE-GAUI'l  _ _ _ _ — - - 23057
SA/pS!iol _ _ _ _ _ - - 22959
psol”! - - - - - - 22721
ACOU! _ - - - - - 22705
MGA[12! _ _ _ — - - — 22538
UMDAmp!' — _ _ _ - - - 21270
ABCIBI _ _ _ _ - - - 2.1399

FTOJ7Z%E1 1 1234789 05615 3 153.5338 0.2238 3 2.0818
FTO7Z2 1 1220691 05619 3 154.6391 0.2231 3 2.0860
FTO /%3 1 1225896 0.5620 3 163.9348 0.2212 3 2.0907

i1 2% 6 1] W.: | I FTO By %6 U1 Hil 2 B0 AT
b, BT 5L B & 2 B, 1247 — IR T AR 3 2 A
LA AN AT R, REA% — PRI A5 31 2 AN 2 Wi 2
SRANZ) R ZEAF e A Ve v 7 585 T At 5002 e gk AT
PACT VI, — RS0 R 19 3 — Fh 7 8, A A 7 2
BEAT 22 IR S RIR1G 2 AN T7 22, BN Blde s 4 14 77
FANE N2 R AR AR, AUCRAS, T HANRETS 2 2 A
AT, A 493 A By 7 A 7 SEE B o 1) 8 FH 52 PR, T
FTO 3%k — Ik S50 R ) 45 2 2 AL AL 77 22, Wit 2%
R, 7 8 TRE U5 Bk 4, FTO 532 i 45 21 16 % 1t
7R % 15 UMDArp!'™ S35 M e, 15 4
T 2.13% [ A, 5 FE-GA', SA/PSIOT, MGAI'2!,
ACO!"2, PSOU! il ABCBU Sk M L, WABE £,
FTO 532 At 15 2 A6 7 & p Bk 7 6 3 L
UMDArp!™ B35 41 7 1.71% B A, B FTO &
R TT SR REE A R AE 77 AR

KRS FTO B2 BT A5 2 A6 77 28 72 15 3 /2 £
WA, 15 BIBRUESE R WK 7 iR,

R 6 FIZR 7 o] WL, DA AL S R g T 4R
I AR UC W AR A, REEA 45 R R 2 20
MEAGZH A BUE, %A 45 H LA AR R 750 2 4 R 2 A
(58 UE 73 B, X TR ST E B SEFrfe § & UK. FTO
FEE A — e B AT R4S B BB ¥ B /R S U,
ML T RANAES B UC B AR R, 1L BE 15 215
A S H B AR A, FE RS 56 BT AR A2 7530 2 200K
ZAF, NG AIE | A ST 4 Hh 1 FTO SR AE il 1 1)
I ZH A e @R 1R .




1380 = # 5 X R %33%
F=7 WIEFTOEZEMMUBRETHEAREM
LIRS AT FTO £ 1 FTO /7 %2 FTO 77 %3
50 < V. < 500 V, = 123.4789 V, = 122.069 1 V, = 122.5896
0.1< f-<0.9 fr=10.5615 fr=10.5619 fr=10.5620
1<d,. <3 d.=3 d. =3 d. =3
50 < V., < 500 V, = 153.5338 V, = 154.639 1 V, = 163.9348
0.1< f, <09 fs =0.2238 fs =0.2231 fs =0.2212
1<d, <3 d, =3 d, =3 d, =3
25 < T, < 45 T, =25.1759 T, = 26.663 6 T, = 26.0618
25 < T, < 45 T, = 42.3677 T, = 41.099 8 T, = 31.158 8
F. = ki(f)"(d,)” < 200 F,. =198.9305 F,. =199.0367 F,. =199.0633
F, = ki (fs)*(ds)” < 200 F, =99.7893 F, =99.5551 F, = 98.9186
P, = Y <5 P, =4.7220 P, =4.6706 P, =4.6911
6120n
P, =" P, =2.9452 P, =2.9595 P, =3.1173
61207

S, = (V) fr(d,)” > 140 S, = 2.8537 x 10® S, =2.7909 x 10° S, =2.8153 x 10®
S. = (V) fa(ds)” > 140 S, = 1.7585 x 10° S, =1.7783 x 10° S, =1.9816 x 10°
Q, = kx(V.)(fr)?(d,)° < 1000 Q, = 906.1054 Q, = 902.0815 Q, = 903.6503
Q. = ka2 (V)"(£.)?(ds)° < 1000 Q. = 822.4799 Q. = 824.3266 Q. = 842.3589

2 2 2 2

= <10 Lo _ 0.005 2 Jo 0.005 2 Jo 0.0051
S8R S8R SR S8R
V.>V, V, = 153.5338,V, = 123.478 9V, = 154.639 1, V,. = 122.069 1V, = 163.9348, V,. = 122.5896
fr=2.5f, fr=10.5615,2.5f, = 0.5595 f,. = 0.5619,2.5f, = 0.5575 f. = 0.5620,2.5f, = 0.553
d, > d, d.=3,d, =3 d.=3,d, =3 d.=3,d, =3
5 ?p'f “L@ of optimization of NC machining parameters[J].

AL A 0 T3 ) I 2 E A 1)
P T 3T 2R U IS B A e A D R B 4 oy RV
23 TS F B35 (FTO). % HE I8 4 R B H LR &= A
Ja ¥ TR AE B A B IR AR, Be % Rk e N SR A
P SN NBE B S 40, A FA e — IR R 2 4 4
Je B A AR AN S 38 e e, L 2% Z AR AL RE ). R 2
PR 9 B A U A 22 24 O ) 8, BEAS 25 ) o bR £
1) 45 K6 I B BEAE, AN 75 51 N At S 40, RAE T4k
AU AR R R 2. SIBe 45 SRR W FTO Bvkig AT — ikl
] 15 2 22 213 A2 20 SR A AR TH SR B DT I S 500
A&7 %, 3 HAR AT SR 25 AR T LAAE
HIARA L S B B AR A 25 5, AU RS 1 4
B, BB v T A BT AL, 815 FTO AR T
TR ] R B B R 3.

AL A B LA P AR s AR 9 A bR 1)
HI Z AT, SEBR AR 7 0 T R v, A AT 0 7 2
2 & A I 18] 7 TH LA, X 22 H bR UTEI Z A
R FORs 2 S i ) = Rt 9T 07 1)
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