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Abstract:
optimization for machining scheme selection and operation

An ant colony algorithm based cooperative

sequencing of engine cylinder is proposed. Considering that
features have alternative machining schemes, one machining
scheme is chosen randomly for every feature in total
iterations, and an operating-constraint matrix is created
automatically based on feature-constraint matrix and operation
priority. Aiming at minimizing the transforming times of
manufacturing resources that contain setups, tools and
machine tools, a son optimal solution is found by the ant
colony algorithm in the son iteration. In addition, a global
optimal process line is ensured to be gotten through the usage
of elitist preserving strategy in the total iteration. Finally, an
engine cylinder case is illustrated to prove the validity of the

proposed method.
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Tab.5 Result of machining scheme selection

ETHS HTEEHF  EBRMNMIHFRE fEnNIHE
201 KL @30 K- bk i
202 EEAL 014 Y-8 S -
203 5 HTL 014 5 ik o e
205 HLIMERFL o16 By e o
207 AL 050 ME-LREE-REE MY
501 K RISk AL @30 H-g bikene g
502 FHiETL ol4 5 ik o e
507 AL 050 ME-LREE-REE MY
601  EPIEEAL 2-0l4 Y-8 SR -

0.15X 78=13. 45. R H LI/ T LWL 5 HAM
BL » il 38 B IR 25 A A B R BRI T 21, 192, 5 350k
AT T AR o T R o B VR A AR R B, LR
TI R AR B, FE MR & T HLURA R 27 T
TR E PE.

F AT U, AR 300 B R A5 78 At X & s AL G 1A
TAF AT 0 T 07 ek 3% M EAEHEF U Rl 4L, 3%k
SR LB HAT 3 WIRSGE B R, 263t
BT AR , R A R . I
B WA SRR T A U T2 B R 5 T ki
T, HARB T PVt 38 T % S 55 B AR 4 AR i
TR S ATE .

5 45iF

AR R SIHLEL AT AT R A = 2T L L
PURI Fp py T2 B i (R AL 2 L — b 2 T O
HERIN T 07 Sk B SR H R B R AL T k. fE—
TR TR T RAE BRI, JoXt & 454k
(B0 77 SR #EAT REBL Ve £F . #HX0 BT e I 07 S8 #EAT
Bfeiere . ZREH AR BRI 2R R I T ZHE.
TR ER b SR T AR AL A 2 TR [ Ak
BT ARAR R T ARCER. 1 Hin R %
L. 2R a5 T 3977 50 JT R ALK 8978 e, il B
L2 RS T, RS, XAl 5 53 2% 30
PUELAR T AT LB UE , HRUAS T W 45 R, U8
TZIT R A R AT R k. SR, AL RS T
T 77 SR M BAEHE P A LA R AR T Z Bkt
Ll R 250 22, HoAR IRV RIS B A8 LU B 58 o A
RIE.

S E 30k

[1] DebS, Ghosh K, Paul S. A neural network based methodology
for machining operations selection in computer-aided process
planning for rotationally symmetrical parts [J]. Journal of
Intelligent Manufacturing, 2006, 17(5): 557.

£z]

[3]

[4]

[5]

L7]

[8]

L9l

[10]

[11]

[12]

[13]

[14]

Efm, REhe, PRk, 5. BTERLS TN SRECEK AT
BWETZ HFRWMT] Rasd %R, 2012, 27(9):
2075.

WANG Pei, ZHANG Dinghua, CHEN Bing, et al. Evaluation
of multi-process plans based on fuzzy comprehensive evaluation
and grey relational analysis[ J]. Journal of Aerospace Power,
2012, 27(9). 2075.

HuY J, Wang Y, Wang Z L, ef al. Machining scheme
selection based on a new discrete particle swarm optimization
and analytic hierarchy process[J]. Artificial Intelligence for
Engineering Design, Analysis and Manufacturing, 2014, 28
(L. 71.

R, 20, BT, AR I 0 29 R AR R e H 3t
BRERRMEL]. WRAGEREZ2MR, 2008, 42(7) . 860.
HAO Jianbo, LI Zongbin, ZHAO Liping. Genetic algorithm
with constraint model for sequencing workingsteps on
machining center [J]. Journal of Xi’an Jiaotong University,
2008, 42(7). 860.

BoZ W, Hua L Z, Yu Z G. Optimization of process route by
genetic algorithms [ J ]. Robotics and Computer-Integrated
Manufacturing, 2006, 22(2); 180.

Huang W, Hu Y, Cai L. An effective hybrid graph and genetic
algorithm approach to process planning optimization for
prismatic parts[J]. The International Journal of Advanced
Manufacturing Technology, 2012, 62(9/12): 1219.

Liu X, Yi H, Ni Z. Application of ant colony optimization
algorithm in process planning optimization [ J]. Journal of
Intelligent Manufacturing, 2013, 24(1). 1.

WEE, BEE, 8, F. BT AEMBEEREN T LR
PAELT]. B TRE2EIR, 2012, 48(9): 163.
CHANG Zhiyong, YANG Jianxin, ZHAO Jie,
Optimization of process based on adaptive ant colony algorithm
[J7. Journal of Mechanical Engineering, 2012, 48(9). 163.
XM, ERE, AW, & EFREERN T 2B R AR
T, HENERHE RS, 2010, 16(7): 1378.

LIU Wei, WANG Taiyong, ZHOU Ming, et al. Generation and
optimization of process routing based on ant colony algorithm
[J]. Computer Integrated Manufacturing Systems, 2010, 16
(7): 1378.

Wang J, Fan X, Zhao A, et al. A hybrid bat algorithm for
process planning problem [ J]. Internation Federation of
Automatic Control, 2015, 48(3).: 1708.

Wang Y F, Zhang Y F, Fuh J Y H. A hybrid particle swarm
based method for process planning optimisation [ J 7.

et al.

International Journal of Production Research, 2012, 50(1).
2717.

Hua G, Zhou X, Ruan X. GA-based synthesis approach for
machining scheme selection and operation sequencing
optimization for prismatic parts[J]. The International Journal
of Advanced Manufacturing Technology, 2007, 33(5/6): 594.
ki, EH. BEFEEFEENNTTZRRESHFMHL
[J]. EHMITR, 2012, 23(1). 59.

ZHENG Yonggian, WANG Yang. Optimization of process
selection and sequencing based on genetic algorithm[J]. China
Mechanical Engineering, 2012, 23(1): 59.

B, B2V, Ry s, BENIHOCHIZ 7 REAER
[J]. REISFR%EM. AARERT, 2010, 38(1): 118.
HUANG Hua, LI Aiping, XU Liyun. CNC-based optimized
machining scheme[ J]. Journal of Tongji University: Natural

Science, 2010, 38(1); 118.



