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Application of Snow Thrower Design Evaluation Based on Fuzzy
Comprehensive Evaluation M ethod
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ABSTRACT: The paper aims to evaluate the influence of multiple design factors on the snow throwers reasonably, select
the optimal design scheme, and establish evaluation model of snow thrower design scheme combining qualitative and
guantitative analysis. Analytic Hierarchy Process (AHP) and Affinity Diagram (JK) were used to classify and summarize
the related influencing factors according to the usage mode and application characteristics of snow throwers and the ex-
isting problems of snow throwers. The multi-level analysis model of snow plow was established from the aspects of ap-
pearance, experience, man-machine and maintenance, and the weight of each influencing factor was obtained through
MATLAB assisted calculation. Then Fuzzy Comprehensive Evaluation (FCE) was used to score the three schemes, form-
ing their own score set and matrix set, and then the Fuzzy Evaluation result vector was obtained through synthesis cal cu-
lation. Finally, the optimal design scheme was selected. The evaluation model was applied to the evaluation of three snow
thrower modeling design schemes. The analysis of application examples shows that the evaluation model can complete the
ranking of pros and cons of each design scheme, and the evaluation process is objective and accurate, which provides a
guantitative analysis reference for the design and optimization of snow throwers in the later stage.
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Fig.1 Evaluation process of snow thrower design scheme
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Fig.2 Evaluation index system of snow thrower
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Tab.2 Scale and meaning
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Tab.3 Random consistency index
n 1 2 3 4 5 6 7 8 9
RI 0 0 058 089 112 124 132 141 1.45
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Tab.4 Criterion layer index judgment matrix

H— A — B

U U U Us U,

Uy 1 7 3 5 0.565 Amax=4.117
Uu, U7 1 U5 U3 0.055 C1=0.039
U, 13 5 1 3 0.262 CR=0.043
U, 15 3 U3 1 0.118
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Tab.5 Sub-criterion judgment matrix
under interaction mode

U Uy Up Uy Uy H—RGE —BEas

Un 1 3 v2 15 0.08 Amax=4.17
U, 3 1 5 1/2 0.304 Cl=0.057
Uis 2 1/5 1 17 0.093 CR=0.063
Uiy 5 2 7 1 0.523

R 6 HMEREFAE TS B o I 31 i 56 B
Tab.6 Sub-criterion judgment matrix
under appearance feature

Up Uy  Uxp  Up HbiE ks
Uy 1 15 13 0.109 Jmac=3.003
U 5 1 2 0.582 CI=0.002
Uz 3 1/2 1 0.309 CR=0.003

RT AN BRI 3 i 56 B

Tab.7 Man-machine sub-criterion judgment matrix

Us, H— MR —EkK s

Us1 1 3 V2 1/5 0.136 Amax=4.05
U, 13 1 s 17 0.058 Cl=0.017
Uz 2 5 1 1/2 0.272 CR=0.018
Uz 5 7 1 0.534

xR 8 IR B A T ) B 5B P
Tab.8 Sub-criterion judgment matrix
under maintenance cost

Us Uy Up U H—BAGE SRR
Uy 1 2 3 0.54 Amax=3.009
Up 12 1 2 0.297 Cl=0.005
Usg 13 12 1 0.163 CR=0.008
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Tab.9 Comprehensive weight and ranking of
each evaluation index
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S B Uy

h 0.055 4 &R Uy, 0.582 0.032 10
ik Uy
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AW A4 U,  0.058 0.015 13

0262 2 . ,
Us B4R Z ) Ugs 0272 0.071 4
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Tab.10 Vote table for each evaluation
index of snow thrower

WM BE Py P, Ps
W fH v, Vo VsV Vi Vo VoV Vi Vo Vi V,

U 004521 11 2 1 2111 3 0 2014 1 O
U, 0172 19 13 3 0 1912 4 0 18 13 4 O
U 005318 15 2 0 2012 3 0 2310 2 O
Uy 029514 16 4 1 20 9 6 0 2112 2 O
U, 0006 17 10 8 0 17 10 6 2 20 12 2 1
Uy, 0032 2012 3 0 20 8 6 1 17 13 3 2
Uy 0017 18 14 3 0 22 9 3 1 18 12 2 3
Uy 0036 16 14 5 0 18 13 4 0 23 8 4 O
Ugp 001517 11 7 0 2012 3 O 18 14 1 2
Ug 00711515 5 0 2111 3 0 1718 0 O
Uy 0140 18 15 2 0 21 9 5 0 2210 2 1
Uy 0063 1515 5 0 19 13 3 0 20 13 2 O
Ugp 0035 16 16 3 0 20 13 1 1 2310 1 1
Uy 0020 17 14 4 0 23 9 2 1 2012 3 O

IR 10 %, KR (2) — (3), A%
J7 % Py RS OC R Ry :
[21/35 11/35 2/35
19/35 13/35 3/35
18/35 15/35 2/35
14135 16/35 4/35
17/35 10/35 8/35
20/35 12/35 3/35
18/35 14/35 3/35
16/35 14/35 5/35
17/35 11/35 7135
15/35 15/35 5/35
18/35 15/35 2/35
15/35 15/35 5/35
16/35 16/35 3/35
17/35 14/35 4135

1/35]
0/35
0/35
1/35
0/35
0/35
0/35
0/35
0/35
0/35
0/35
0/35
0/35
0/35]
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