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Abstract  his paper proposed the optimal algorithm of grinding system and the method to realize it. The
optimal function was proposed in order to design the optimal grinding process. DE(Differential Evolution)
algorithm was used to obtain the selective optimal function. The realization of algorithm was implemented by
LabView software used widely at industrial field and the proposed algorithm was verified for through computer
simulation. The result of the proposed algorithm can be used for the guide line of the grinding process.
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[Table 1] Experiment condition for grinding model
aq Sq deq hsq Us
0.015 0.04 34.42 0.01548 28
0.023 0.1 34.42 0.05191 30.5
0.03 0.16 34.42 0.09697 33
0.015 0.04 49.24 0.08743 30.5
0.023 0.1 49.24 0.01970 33
0.03 0.16 49.24 0.04524 28
0.015 0.1 62.75 0.09697 33
0.023 0.16 62.75 0.01548 28
0.03 0.04 62.75 0.05191 30.5
0.015 0.16 34.42 0.01776 30.5
0.023 0.04 34.42 0.05758 33
0.03 0.1 34.42 0.07619 28
0.015 0.1 49.24 0.04524 28
0.023 0.16 49.24 0.08743 30.5
0.03 0.04 49.24 0.01970 33
0.015 0.16 62.75 0.05758 33
0.023 0.04 62.75 0.07619 28
0.03 0.1 62.75 0.01776 30.5
2 eyold melet pARY BW AN/ wde ©
A4 4 T ANS Bl e 27 ALA(R, )9
Q4 F4o] ATl ke ekl ARN(R)E T
3 o] M
T
R, o =rea, s ho{1+exp(=r,N,)} (1)

R Ra 0 + (R R(L.[))(l - exp(r5 Vw/ )) (2)
Rw —rbh (1—|—exp( rgNs)) 3)
o714 (i =1 8 wel Tetule], V, & A A

% N AuE obg ok gEe] 84 4 ol
A4 3 208 71E 99 BY B e A 4
5= 27) 7HER(F)et A4 3] MEggol whet
aass ARl g et 2ol wefsigch
Py = Pty 8y deghicgv, @)
P=p;B(1+psV,") 5)

6)= &2 zefn|Eoltt.

e 2Y F R, o 7)o sl Table 137 2
o] T A AYE Tl F5T 7:13_} e o183
- ZF 2d o] gejulE = &sto] 2+ A
23} g3 DEYHES T s HenE
A ()3 @ ol8atel AT 2] Hito] Mt
slel Peisich DRSS PR eI
Al El= LabViewAZE Qo5 o]-&38}9ch
298 A% ke Fig. 1o} Lehfala ol
o theat e

oA71A pi=1-

R . =1 301042.01765;0.4378}170.2604
“a,0 : eq
* {1+exp(—0.4998N,) }

Q)

P =9, 966@ 0. 2878 55 —0. 5274(](] 7208h0 7759 ,

(O]

4@t Gl ek elakz o] 1%
L BARY AW W ILF ok BUL Table 29} 22
QA AL ol g3to] 1 steleE Talelrh AY U
23 Fig 20 Liehyeiet

Fol uke} wis)

fitted parameters

Jo.0176

Experiment m
Esimated [N

7o J1301 |-04378 |-0.2604 J0.4008

U
9 10 11 12 13 14 15 16 17 18
No of experiment

@ R, =d sepue 44 23




LabViews o|-§3t & A4} AlojA|2d] HAlo) #Ft A

e e u Qi % 24RO Wi WAL B 712 9] o)
70 J206s  Jo2878 [[0s274 Jorass [o77ss Experiment - _ L
Estimated A AsH Hed Y dde]l BAHT] Alzkehs ouA|

u' =6.2410.192d)7a" ™y, 0 (11)

A7IA ae QA Hol, v, FAES X FEolrh
A

hl [e)
weha Qak g Al B WY AL Tal] 9

o Do
6 7 8 9 10 11 12 13 14 15 16 17 18

— AL 713 S theel @A 1 SR olste
(b) £y W whepulg A7 A o] 2ol o} st}
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[Table 21 Experiment condition for grinding process model
ay Sq deq heq v,
0.0208 0.1283 53.10 0.050096 30 3 _JZQ_II_'II ﬁ&ll' _ng AIAED'II
0.0208 0.1283 53.10 0.098705 30
0.0208 0.1283 53.10 0.174216 30
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[Fig. 3] Optimization using DE algorithm
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[Table 3] Constraints of grinding for computer simulation

variable min value max value
S g[mm/rev] 0.05 0.1
S1[mm] 0.1 0.6
U [mm/rev] 0.01 0.1
Uy [mm/rev] 0.001 0.02
tls] 0 10
v [m/s] 10 30
v,,[m/min] 10 30
d,13)57] 0 10
P - 2000
R, [um] - 05
el - 500
d; [mm] - 0.1

Grinding Monitor and Optimal Control System

Roughness | power | Optimization |

Optimized states
u w2 “ vooowod

:
1 o o s e

Cost Estimated cost AN

DEA Parameters

States constraints 4.”: i

20 40 60 8 100 130 140 160 180 200
Time

Estimated Ra Estimated cost g

o]
£

§ 036}
£oss
g ose]

Soss-|
< 032-}

o031

[Fig. 4] Optimization result using DE algorithm

[Table 4] Optimized grinding condition through computer

simulation
variable optimized value variable optimized value
S [mm/rev] 0.08716 S [mm] 0.6
U [mm/rev] 0.01 Uy [mm/rev] 0.0045
t[s] 3 v [m/s] 17.97
v,,[m/min] 29.39 d;[3]=F 9
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