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Abstract

A dynamic process management approach based on conditional design structural matrix was
proposed. Considering the possibility of the conditional constraints during the design process, the
conditional constraint model was constructed based on the references of the design knowledge and
condition parameters, the conditional knowledge dimension was brought into the traditional DSM model,
and then the 3D conditional DSM model was obtained. Using the dynamical superimposed conditional
DSM view in the model mentioned above, the consequence of the reconstruction in the design process
could be reconstructed again and again. The approach presented was finally used in the general variant

design system supporting the vehicle CV] shafts design process modeling, an example was provided and

the results demonstrated the higher efficiency and automation degree of the approach presented.
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Fig. 1 Data structure of design conditional constraints
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Fig.3 Strategy of dynamic process organizing
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Tab.1 Example of design parameters and knowledge
H'5 HIRSH SRR HIR A 2 A
01  Dbe #IE 2 4ME D, (Bt KA (M)
02 Dsei B NIER KR D, (&itHREA) (T
03 Epsilon B R & (B KA (A1)
04  M_max Tl R RHHAE M, (BT SREA) (T2
05  Bela i f B (B R A (ﬂﬁﬁ%#{t)
06  Sigma_H VR bR S [ oy ] (BT R A) T &)
07  Miu_s RILRFBHEM L o, (BT R A) (36%4’!‘0
08 Es BIBRAMEHAMIL B, (BitdREA) T
09  Miu_b PR SEHERARS I 1y (R REA) (36%’24’[‘?
10 Eb MR ER R SR B, (BT R A (Tu%’>ﬁ:)
11 Miu_w BRI L (B R A T AT
12 Ew BRI B, (R SREA) (Tu%’zﬁ:)
13 Alpha B AR R Jef @« a=15° a IS NULL
14 Alpha WATHE MR M« a=0 a IS NOT NULL AND ¢, = 10[ oy ]
15  Alpha BRI« a=a-1° o IS NOT NULL AND o, =5[oy ] AND o, < 10[ oy ]
16 Alpha Bt R @«  a=a-0.5° « IS NOT NULL AND ¢, =[oy] AND o, < 5[0y ]
17 Alpha AT mE R R LM« a=a+0.5° « IS NOT NULL AND ¢, < 0.05[ o,y ] AND a<15°
18 EpsilonPri WIERKER ARG & (B kA (T
19  Dpw HRAVRER D, D,, =60.522 D, 1S NULL
20 Dpw HRHAVREER D, D, =D, +0.5 D,, IS NOT NULL AND D,, <0.51(D,, +D.,;)
21 Dpw HRHAVHER D, D, =D, - 0.5 D,, 1S NOT NULL AND D,, >0.53(D,, +D,,;)
22 Dw WMEKE#% D, D, =0.22D,, D,, IS NOT NULL
23 Db B IIEER D, D,=1.03D, D, IS NOT NULL AND D, < 18
24 Db BB FRHIEHR D, D, =1.04D, D, IS NOT NULL AND D, = 18 AND D, < 24.5
25 Db MRS IEERE D, D, =1.05D, D, 1S NOT NULL AND D, =24.5
26 Ds REIRRWEER D, D, =D, D, IS NOT NULL AND D, [Fl# 1l < 24
27  Ds BV WHEHER D, D, =1.02D, D, 1S NOT NULL AND D, [F#({4 = 24
2% Dpg B AT S D, D, =D, 4D, +e i)[?:;oNTOEUNLULLL AND D, IS NOT NULL
29  Dg RIB B RAZ D D,=D,-D, D,, IS NOT NULL AND D, IS NOT NULL
30  SigmaRho WIEHRA Y, p > p=4/D, -2/D, D, 1S NOT NULL AND D, IS NOT NULL
31 FRho WA F 2% F(p) F(p) = - b 22,) Z p IS NOT NULL AND D, IS NOT NULL
M, wax IS NOT NULL AND D, 1S NOT NULL AND
2w EARESE N P (D, +D,)cosp ¢ 1S NOT NULL AND D, 1S NOT NULL
33 ax ¥ a” AR D, 2% 0 AR Rk D, 1S NOT NULL
34 b= 3 LSRN Y Y ANPIUN Y & D, 1S NOT NULL
o (1= i s @ IS NOT NULL AND p IS NOT NULL AND
35 a 92 fil s TR 2 il @ a=a* [ sz ( P L ) ] £ IS NOT NULL AND Y p IS NOT NULL AND
w, IS NOT NULL AND E, IS NOT NULL
L 1 s b* IS NOT NULL AND p IS NOT NULL AND
36 b 2l A 15 4 ) Tl 0 b=b" [ % (T+F—") ] &£ IS NOT NULL AND z p IS NOT NULL AND
’ ' ’ . IS NOT NULL AND E, IS NOT NULL
S Sigmamas WKL) 0o 70 =30 1S NOT NULL AND IS NOT NULL
D, IS NOT NULL AND D, IS NOT NULL AND
38  Hb B SV AT K B Hy Hy = (D, +2D,, ) tana +2¢' o IS NOT NULL AND a >0 AND « <25 AND
&' IS NOT NULL
39  Hb PR WIEA K E H, H, =D, + &' o IS NOT NULL AND a =0 AND &’ IS NOT NULL
40  Hs B WEAGNKEH H =H, +¢ D, 1S NOT NULL AND ¢ IS NOT NULL
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Tab.2 Analysis of knowledge conditions
in former example

IR i 5 PR IR AR R
01 ~12,18 T 51
22,28 ~37 B & S5 1F R 2 eIk
13 ~17 B a6 Rt Ak Bt @k sk
38 ~39 B A BB A 77 L B AL
19 ~21,23 ~27 Ba i 40 Rt 55 R Es Rk
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