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Labor hour estimation in mass customization based on part complexity model
CHEN You-ling, WANG Yao, XIE Shu-hong
(School of Mechanical Engineering, Chongqing University, Chongqing 400044, China)

Abstract ; According to many kinds of product, it was difficult to get labor time in mass customization environment,
the relationship between complexity of new part structure and labor time was researched to obtain the labor hour
quickly and accurately, and a labor time estimation method was proposed based on the part complexity, Through an-
alyzing the parts, the key factors affecting part processing time were found out. According to the part topological re-
lations similarity principle and three-dimensional structural model, the computational models of part topology com-
plexity and part process complexity were constructed respectively. Based on the code search principle and the labor
time information in database, the functional ration between part complexity and labor hour was confirmed by pro-
gramming with MATLAB software, which could calculate the processing time of new part quickly and accurately.
The proposed method was verified to be feasible by an example,
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71011 Py 18 1. 638 66
71015 P2 22 1. 899 71
71016 Ps 18 1. 258 61
71028 Py 40 3. 950 152
Z1030 Ps 30 4. 855 163
71031 Ps 35 2. 677 144
71044 P 37 5.321 220
71048 Ps 24 3. 255 132
71059 Py 48 2. 866 164
Z1075 Pio 30 7.454 234
Z1076 Pn 45 3.562 172
Z1077 P12 26 4. 561 142
71078 Pis 35 5.552 225

5/ MATLAB 8 fF2E17 40 A8, 8 B R 4 diE
R XY Xt Z (e matsi sl . 8 Command
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>>x=[18 22 18 40 30 35 37 24 48 30 45 26 35]" ;
>>y=[1.638 1.899 1.258 3.950 4.855 2.677 5.321 3.255 2.866 7.454
3.652 4,561 5.552]" ;
>>z=[66 71 61 152 163 144 220 132 164 234 172 142 225]  ;
>>X=log(x) ;
»>Y=log(y);
>>[b, bint, r, rint, stats]=regress(z, [ones(size(z)),X, Y] );
>>reoplot (r, rint) ;
>>b, stats,
b=
-119.330 7

48.644 1

85.579 3
stats=

0.906 4 48.4400 0.0000 374.9509

B8 n R AR

>>x=[18 22 18 40 30 35 37 24 48 30 45 26 35] " ;
>>y=[1.638 1.899 1.258 3.950 4.855 2.677 5.321 3.255 2. 866
7.454 3.652 4.561 5.552]" ;

>>z=[66 71 61 152 163 144 220 132 164 234 172 142 225]° ;
>>Z=log(z):
>>[b, bint, r, rint, stats]=regress(Z, [ones(size(z)), x, v1);
>reoplot (v, rint) ;
>>b, stats,
b=

3.540 1

0.022 1

0.183 4
stats=

0.946 0 87.6714 0.0000 0.0135
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>>x=[18 22 18 40 30 35 37 24 48 30 45 26 35]" ;
>>y=[1.638 1.899 1.258 3.950 4.855 2.677 5.321 3.255 2. 866
7.454 3.652 4.561 5.552]" ;
>>z=[66 71 61 152 163 144 220 132 164 234 172 142 225]° ;
>>X1=x. "2;
>>X2=x. 3;
Yl=y. 2;
»Y2=y. 3;
>>[b, bint, r, rint, stats]=regress(z, [ones(size(z)), x, X1, X2,
v, YL Y21);
>>rcoplot (r, rint) ;
>>h, stats,
b=
-36.355 9
8.590 3
-0.105 9
0.000 3
-33.245 0
12. 806 0
-0.874 3
stats=
0.9535 20.4963 0.0009 310.7099
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a =—36.355 9,6, = 8.590 3,6, = 0.105 9,
b, = 0.000 3,c, =— 33.245,¢c; = 12. 806,

¢s =—0.874 3,
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T [ R MR L

Z, =—36.355 9+8.590 3X, —0.105 9X? +
0. 000 3X? — 33. 245Y; + 12. 806Y% — 0. 874 3Y?,
(D
HE 1L, AR ENBFEXANEEE
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71201 Py 51 5.754 241 232 3.7
71203 Pis 19 2.335 76 71 6.5
71223 Pis 35 3.578 148 151 2.0
71228 Pir 28 3.457 135 130 3.7
71230 Pis 41 4.578 182 191 4.9
TR P 19 1.764 — 67 —
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