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Analysis of machine tool energy consumption and optimization of

production line based on standard sample
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2. College of Mechanical and Automotive Engineering, Fujian University of Technology, Fuzhou 350118, China)

Abstract; To improve the analysis of energy consumption of different machine tools in the process, a

standard analysis sample that includes several typical processing elements was designed. The

standard sample was cut by different machine tools and the energy consumption of the elements ( dif-

ferent parts) was calculated to compare the energy consumption of the machine tools. Meanwhile,

the total energy consumption of different production lines was calculated based on the power of differ-

ent machine tools to better arrange the production line.
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Fig.1 Diagram of standard sample
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Tab.1 Restrictive condition of standard sample processing
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Tab.2 Comparison between parameters of two

processing centers
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Tab.3 Measured power of standard samples processed by two machine tools

MR/ W

FREAE : : —
HUINT. RSN RBEEkmo1 RSEEkm 2 AhFL 1 ghAL2
ST A 490 420 375 380 503 485
JT-VL850
iy 420 380 350 370 465 465
TR 914 887 890 885 896 886
MCV-810
25 B s} 850 850 870 877 870 870
BATHE s 7000  1039.0 921.5 1579.2 700 440
x4 FREGMIAE
Tab.4 Energy consumed in processing standard samples
kJ
o REFE -
bR SHEFE
T ORI KBEEk 1 KBtk 2 Bifl1 ENfL2
T 3430 436.38 345.562 5 600.096 352.1 213.4 5377.538 5
JT-VL850
K 2 940 394.82 322.525 584.304 325.5 204.6 4 771.749
T 6 398 921.593  820.135 1 397.592 627.2 389.84 10 554.36
MCV-810
EHK 5950 883.15 801.705 1 384.958 4 609 382.8 10011.613
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Fig.2 Comparison of measured power between standard sample processed by two machine tools and the total power

curve of machine tool without load
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Fig.3 Production line without branches
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Fig.4 Production line with branches
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Tab.5 Power and time of processing standard samples

e LY P/W
FrRuERE:

T OKseEkm 1 KigEEkm 2 hfL A1 el 2
JT-VL850 380 350 370 465 465
MCV-810 850 870 877 870 870
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Fig.6 Serially arranged production line with branches
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