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Relationship model between complex mechanical product design system
and design capability

HE Ying', ZHAO Gang't, XIU Rui'+

(1. School of Mechanical Engineering and Automation, Beihang University, Beijing 100191, China; 2. Beijing Institute
of Aerospace Control Instrument, Beijing 100039, China)

Abstract: In view of the relationship between design systems supporting ordinal design and enterprise design capability,
the design capability measurement index and its algorithm are innovatively proposed in combination with the design
resource type and integration technology maturity method. The design capability measurement index consists of four
indexes: design process integrity rate, design tool integrity rate, design criteria integrity rate and design data utilization
rate. The design process integrity rate is obtained by the proportion of design process to the total number of design
processes currently collated. The design tool integrity rate is obtained by the proportion of design tools to the total
number of tools required for process task nodes collated in the current year. The design criteria integrity rate is obtained
by the proportion of design criteria followed in the design to the total number of criteria required for design activities
collated in the current year. The design data utilization rate is expressed by unstructured data utilization rate. The
criteria weight of design capability measurement index is obtained by using the grey correlation and fuzzy comprehensive
evaluation improvement model. Considering the influence of delay factors on the interaction between the design system
and design capability, a design system and design capability function model considering delay is constructed on the basis of
logistic equation, which provides an effective method and basis for enterprise design system application decision-making
and design capability improvement.

Keywords: supporting ordinal design; design system; design capability; grey correlation; fuzzy evaluation; time delay
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A4 PC TC Ne DU2

2016-11 0.3326 0.2836 0.3317 0.2222
2016-12 0.3438 0.3008 0.3357 0.2593
2017-01 0.3644 0.3153 0.3466 0.296 3
2017-02 0.4201 0.3430 0.3929 0.3148
2017-03 0.4878 0.3720 0.3984 0.3333
2017-04 0.5394 0.428 1 0.3929 0.3519
2017-05 0.5912 0.7082 0.3987 0.3537
2017-06 0.6375 0.7346 0.4166 0.3574
2017-07 0.684 1 0.7542 0.4206 0.3611
2017-08 0.736 1 0.7780 0.4477 0.3778
2017-09 0.7800 0.8144 0.4729 0.4463
2017-10 0.8354 0.8697 0.4910 0.5981
2017-11 0.8683 0.9034 0.4933 0.609 3

2017-12 0.9002 09174 0.5082 0.6296

ZEHHN
Xo(k) =
{0.3326,0.3438,0.3644,0.420 1, ..., 0.900 2}.
LS R
Xi(k) =
{0.2836,0.3008,0.3153,0.3430, ..., 0.9174},
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{0.3317,0.3357,0.3466,0.3929, ...,0.508 2},
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{0.2222,0.259 3,0.296 3,0.314 8, ...,0.629 6}.
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1 0.0490 0.0009 0.1104
2 0.0430 0.0031 0.0733
3 0.049 1 0.0140 0.0363
4 0.0771 0.0603 0.0178
5 0.1158 0.0658 0.0007
6 0.1113 0.0603 0.0193
7 0.1170 0.066 1 0.0211
8 0.0970 0.0840 0.024 8
9 0.0701 0.0880 0.0285
10 0.0419 0.1151 0.0452
11 0.0344 0.1403 0.1137
12 0.0343 0.1584 0.2656
13 0.0351 0.1607 0.2767
14 0.0172 0.1756 0.2970
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4 0.6486 0.7079 09219
5 0.5433 0.6873 1.049 1
6 0.5539 0.7079 09124
7 0.5406 0.6864 0.9007
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0.7721 0.8852 0.5245 0.1112
0.6861 0.6944 0.5071 0.1375
0.6912 0.6781 0.4772 0.1093
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