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ABSTRACT: As the primary solid medium in the barrel finishing process, the tumbling chip abrasives has a great influence on
the processing effect. In order to effectively utilize the case knowledge and expert experience of the database of barrel finishing

process, and improve the accuracy of the optimization of tumbling chip abrasives when the new part are processed, the research
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group have established the optimization model of tumbling chip abrasives based on case-based reasoning, expert reasoning and
transfer learning respectively. However, optimization result only based on three independent methods had low reliability, for the
new part to be processed, there will be conflicts among the three optimization results, so that it is necessary to make a fusion
decision for the three optimization results. Therefore, a fusion decision model of tumbling chip abrasives based on improved
D-S evidence theory is proposed. Firstly, the optimization results of case-based reasoning, expert reasoning and transfer learning
are used as three kinds of evidence. According to the similarity results calculated by the three optimization methods, the decision
frame of discernment of tumbling chip abrasives is constructed, and a reasonable method is used to determine the basic
probability assignment. Secondly, aiming at the problem that the fusion results are contrary to the actual situation when the
evidences are highly conflicting in the traditional D-S evidence theory, the method of distributing the basic probability
assignment according to the proportion of conflict information is used to improve the synthesize formula. Then, the improved
synthesize formula is used to fuse the three kinds of evidence. Finally, the simulation is carried out by using the real data of
factory processing in the database. Based on existing case results, a large number of simulation results show that the improved
fusion decision model can solve the conflicts between the optimization results of different optimization methods as well as the
disadvantages of the original synthesis formula. The results of fusion decision have higher accuracy than those of the other three
methods. The accuracy of the fusion decision model reaches 88%, which shows that the proposed decision model can provide
decision guidance for intelligent optimization of tumbling chip abrasives.

KEY WORDS: tumbling chip abrasives; intelligent optimization; fusion decision; D-S evidence theory; frame of discernment;
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6 150 105 0.121 0.59 2 42 0.115 1 4 54 —117 S*Medi- 24 = 3#Medi- 3#Medi- - 3#Medi- 3#Medi-
um mill Finish um mill um mill um mill um mill
3# 2# 3# 3# 3#
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Tab.2 Results of each method when only have one method’sresult is correct in the three methods

Improved Original

Al/ Az/ A3/ A4/ AG A7/ AIO(H All/ Case CBR ER TL . g

No. \m mm pm  mm 4s (HRC) um A Ay RC) MPa results results results  results fusion  fusion

results  results

9 56 24 0264 140 1 35 0118 0 3 43 9o 2FMedi- 3#Medi- 2éMedi- 3iMedi- 2#Medi-
um mill um mill um mill um mill um mill

3#

10 486 140 0.108 0.99 2 33 0096 1 4 43 —27] J/SUPST  poig.  3#Super  3# - 3#Super
finishing hing finishing Finish finishing
3#Super 2# 3#Super 3#Medi- 4# 3#Medi-
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3# 3# o 34 3#
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3# . 3#
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Tab.3 Results of each method when the optimization results of the three methods are wrong

Improved Original

Al/ AQ/ A3/ A4/ A6 A7/ Al()(H A“/ Case CBR ER TL . .
No. m mm pum mm 3 (HRC) um Ay A RC) MPa results results results  results fusion  fusion
results  results
3# . . 3#
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. um mill Steel ball um mill .
hing hing
3# 2# 1.5# 2 1.5#
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3# . 3#
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. finishing Steel ball um mill .
hing hing
3# . 3#
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. finishing Steel ball um mill .
hing hing
2# 4# 3#Medi- 3# 2#
19 317 32 0.365 0.63 2 39 0165 1 4 47 288 Finish Finish ummill  Finish Finish
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