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Abstract

In the procedure of digital design of machinery system based on case-based reasoning ( CBR),

retrieval strategy and method of case had decisive influence on validity and reliability of retrieve.

Combined with object-oriented case representation approach, determination method for resemblance level

of machinery parts characteristics during case retrieval procedure was analyzed, fuzzy mathematics and

grey relational analysis methods were introduced into calculation of resemblance level of characteristics

properties. Combination weight for characteristic properties of the machinery parts was determined through

hierarchy analysis process and deviation information method based on similarity values. The case retrieval

calculation method had high discernment and verified successfully through design procedure of spade

punch planter.
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Fig.1 Configuration of spade punch planter
LATRG" 2. 30484 3. M 4. 0 FAJEE S HERREE 6. 4

2 LHIRRRBEEZX

PABUE fi 3 4B 3% O L il R 2 2 ISR B R &R
VPSR 0 S PR AT R R o 2 TR LR K R UL T
SEIE T 73 D9 Rk G B R AL S 7 2 A A A R AR
YRS, 2 AR S0 A EAT AT AR FE 2 A4
AELL A5 O3 AT S P ) L AR P 2 TR
"R £ B 5 A W 08 JTLART R AL R A BE AE5 RRAIE i P 2
FU A [ S B RF AR Ja8 A 119 0 DU 52, O g L e 48 O

FRLP 4 AR
v
Pro/E =4 4 |:> St PSR A T R U UL
i E Juﬁ“ﬂugg%fg i)ﬁmf’%_:gzjl):'()\ﬂﬂ,
i ¥
il
- [:> I
ik 4
4 v
o BN c ] p——
Sl | 3 FRIBCF —5 451
J* BRI AE IR P F, L5 ’
5 S P DL
el e A A b
152451 2
N
FLHILE R I o
KR
Sl ) WA B IR

ve

| Bahes st

v

W E 5 520 |

R BTESR ?

Y

2 ZJRWEEE VRS R R

Fig.2  Flow chart of multi-level synthesis retrieval match algorithm
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Tab.1 Design case base
7k LA H 5
o HE R e o, -
1 2 3 4 5 6 52 4]
1786/ mm 33.3 650 550 750 600 700 750 700
b Az ;= ESR F,
P/ mm 13.3 120 140 140 160 200 180 136
R M/ (°) 1.7 15 21 23 25 18 20 25
K/ (°) 1.2 3 4 10 6 7 8 10
Tk Fy A7 1k B /mmes ! 100 1 000 1100 1 600 1200 1 400 1200 1500
FE& PR /mm 1.7 40 45 60 60 50 55 70
T A 1.5 5 10 14 11 5 12 15
TAERE F, FCEE B B /mm 7.8 72 78 119 101 88 96 118
JCH JE B /mm 5.8 21 33 56 52 31 38 61
FAEFE B /mm 16.2 41 96 89 108 138 134 88
HERBIR AT Fs g R /s ! 0.79 8.33 7. 86 11.58 7.50 7.00 6. 67 11.03
Sy A AR/ mm 63.7 191 405 416 467 364 573 325
HAbZH F, 48 B4R/ mm 81.7 200 450 630 570 510 690 650
IYFIATECE /A 1.5 5 10 14 11 8 12 15

R2 FAERBOIEEES

Tab.2 Similar distances of characteristic level

Bk Fi—dy, Fyod, Fy—d;, F,—d, Fsods Foodg
1 0.59  0.99 0.99 0.99 0.98  0.96
2 0.52  0.96 0.99 0.82  0.99  0.83
3 0.36  0.25 0.29 0.28 0.22  0.21
4 0.89 0.4 0.98 0.81  0.98  0.75
5 0.49  0.99  0.39 0.99  0.99  0.64
6 0.83 0.97 0.98 0.96 0.99  0.65

HiJ2 W4 B ik o e w'Y = (0.208,0. 194,
0.081,0.213,0.167,0. 136) , 3& T A0 {0l B 55 2 (% &
i w?® = (0.171,0.424,0.450, 0. 296, 0. 393,
0.265) 414 AE w=(0.111,0.258,0. 114,0. 198,
0.206,0. 113) . 1531525 % 2 S92 Bl K (O R B r =
(0.496 0,0.520 3,0.934 2, 0.566 9,0.554 9,
0.5010) . ity vl 41, #5652 451 3 5 H A 52 4 AH AL B2
I ey AR AR BT SRR R A S 3 P S, 58
FEFALI BT,

4 g

K3 FEXBKRHE(F)

Tab.3 Characteristic conjunction coefficient &, (%)

%j;_t F1~> F2~> F34> F4~> F5~> FGH
S () £2) £5) £4)  £(5)  £(6)
1 0.6498 0.4747 0.4747 4747 0.4780 0.4845

0.6946 0.4845 0.4747 5361 0.4747 0.5321

0.8246 0.9463 0.8981 9097 0.9860 1.0000

0.7157 0.4747 0.796 6

0.
2 0.
3 0.
4 0.5090 0.7231 0.4780 0.5486 0.4780 0.5663
5 0.4747 0.4747 0.6211
6 0.

0.5321 0.4812 0.4780 4845 0.4747 0.6157
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