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MAE
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2
/mm 150
40CrNiMo /mm 500
/mm 100
/pm 20
/mm 550 /pum 1.6
3
/mm /mm /pm /Ra
m, 1 250~ 800 85~250 +10 1
m, 250~800 85~250 +10 1
m, 2 250~ 800 85~250 +10 1
m, 1 440~ 800 85~250 +10 0.8
ms 1 440~ 1000 120~ 360 +20 1.6
mg 440~ 1000 120~ 360 +20 1.6
m, 2 300~ 1000 100~ 300 +15 1.6
mg 300~ 1000 100~ 300 +15 1.6
my 1 250~ 850 50~400 +2 0.4
my, 1 400~ 1600 100~ 500 +15 1.6
my, 2 400~ 1600 100~ 500 +15 1.6
m, 250~ 1000 50~460 +5 0.8
m 250~ 1000 50~460 +5 0.8
my, 250~ 1000 50~460 +5 0.8
ms 3 160~ 600 46~250 +5 1.0
M6 4 240~ 600 46~250 +2 0.8
m, 2 240~ 600 46~250 +2 0.8
mg 2 500~ 1420 100~ 400 +2 0.6
4
MAE FD/mm FL/mm MA/pm MR/pm
mae, 001302 250 800 85 250 -10 10 1 m; m, m;
mae, 011302 440 800 85 250 -10 10 0.8 m,
mae, 010302 440 1000 120 360 -20 20 1.6 ms mg
mae, 002302 300 1000 100 300 -15 15 1.6 m, mg
maes 013302 250 850 50 400 -22 0.4 my
maeg 023302 400 1600 100 500 -15 15 1.6 my, mpj
mae, 021302 250 1000 50 460 =55 0.8 m;, m; my,
maeg 022302 160 600 46 250 =55 1.0 ms
mae, 012302 240 600 46 250 =22 0.8 mp mp
mae, 020302 500 1420 100 400 =22 0.6 mg
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Vos 0.1204 0.645 8 0.0455 0.823 8 0.4250 0.5750 0.166 7
6
MD ML MA MR
v, 0.227 17 0.248 4 0.5 0.418 7
v, 0.424 8 0.432 5 0.5 0.977 5
v, 0.387 8 0.432 8 0.5 0.177 5
7
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0.079 46 0.104 60 0.101 60 0.92590 0.942 60 0.079 95
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0.828 80 0.171 20 0.723 60 0.036 99 0.032 11 0.810 20
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A Machine Tools Optimal Selection Method Based on
Machining Capability Element

Xin Yupeng Tian Xitian Huang Lijiang Zhou Yuanyuan

( School of Mechanical Engineering Northwestern Polytechnical University Xi‘an 710072 China)

Abstract: In mass customization mode in order to select quickly and accurately the suitable machine tool in ma—
chining process design we present an optimal selection method based on the machining capability element( MAE) .
We take the MAE as the smallest unit to describe machining capacity of machine tools; then according to process
machining requirements we query the MAEs in MAE library. We do three things: ( 1) using interval valued FCM
algorithm we perform the quantitative analysis of machining capacities among different machine tools; ( 2) through
computing the matching degree between process machining constraints on the one hand and cluster centers on the
other we get the most suitable MAE set for the process; ( 3) according to the correspondence between machine tools
on the one hand and MAEs on the other we get the most suitable MAE set for the process. Through case analysis

the rationality and validity of the proposed method were verified.
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