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Research and application of green evaluation method for shearer based on life cycle
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Abstract : In view of the large demand for shearers, the large energy consumption and environmental pollution in theprocessing and manu-
facturing process, a green evaluation method for shearers based on life cycle evaluation is proposed. Combined with eFootprint software a-
nalysis, the process is quantitatively evaluated.First, taking the shearer rocker drive system as the research object, by using the multi—ob-
jective analysis theory to conduct robustness optimization design analysis, and determine the weight as an important influencing factor in
green evaluation. Second, taking “cradle to gate” as the system boundary to establish a shearer weight information bill of material, and
modelthe shearer in the efootprint software, and analyze the list according to the classification of castings, forgings, welding parts. The en-

ergy consumption and environmental pollution of each production link of shearer are analyzed quantitatively. Finally, taking the three parts
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of the shearer’ s rocker arm, traction unit and cutting motor as the target and compare the cumulative contribution of each component to
different impact indicators in the calculation results.The results show that the rocker arm shell has the largest contribution rate of energy
consumption and global warming during the rocker arm process, reaching 49.50% and 52.91% ,respectively; during the traction, the shell
has the largest contribution rate to energy consumption and global warming, reaching 64.55% and 63.95%, respectively; during motor
cutting, the largest contribution rate to energy consumption and global warming is the impact sheet—silicon steel sheet, reaching 58.05%
and 63.27% ,respectively. This method can solve the problem of green evaluation modeling of complex mechanical products, identify the

components that consume the most energy and contribute the most to the environment, and provide companies with green improvement di-

rections and references for the coal mine machinery industry green evaluation.

Key words ; shearer ; mining equipment; life cycle assessment; multi—objective analysis;environmental impact
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Table 1 Results of three optimization schemes

VES FiE HEL1 FE2  HE3
Ve 1 98/ mm 70 70 80 70
TR R AL 0.405  0.357  0.305 0.305
17 B4 1A 98/ mm 130 130 130 130
17T RRAN R AL 0.649  0.612  0.561 0.561
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Fig.1 Boundary of shearer life cycle system
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Table 2 Background datas on common raw materials
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Table 3 List of machining data for outboard parts of shearer ( section)

ESi] i T E s AR BT/ kg Wit E/ke B/ (KW - h)  RBSER/m? [ R S 42/ kg
b DR L TR CON0553010D 13.273 6 12 492.80 18.28 1.96 108.21
B #ER|FREE  CONOI1101010G 21.144 0 22 271.68 31.25 6.01 251.11
1TERMER CONO118010B 2.970 0 4217.40 15.01 4.21 89.01
LN TR AR SREN CON055304-010A — 133 1.37 0.18 5.32
B HHER CON055308-01 — 228 2.32 0.19 9.12
K EIR CON055309-03 — 168 1.64 0.17 6.72
Fza4 FENTAMIZHMIHIEZTE
Table 4 List of processing data for machining parts in shearer plant
JEHRL B AL kg B
B T H R
JIE ER PIMI 71 T ESkOk Bl K% HEE/ (KW - h)
PR STIR CON0553010D 5 356.07 7 808 100 112 6 200 - - 10 010
A #5|5Ek CONO11101010G 11 600 14 096 80 092 5 150 - - 8 000
T1EsEiA CONO118010B 1 885 2 970 80 0.68 4 120 - - 7 000
Al e CON055304-010A 73.286 99.8 30 0.08 2 60 10— 1 600
B i CON055308-01 91.549 219.5 30 0.08 2 60 10— 1200
Nk CON055309-03 84.327 160.6 30 0.08 2 60 10— 1300
HEZR CONO1170M 915474  9154.74 30 008 2 60 — 20 4000
TR EETTRAE CONO114010A 1226 1226 30 0.08 2 60 — 20 4 600
SN A A CONO115010B 1 500 1 500 30 0.08 2 60 — 20 4 600
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Fig.3  Contribution of important component of a shearer

(MG1000/2550-GWD) to environment
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Table 5 Contribution ratio of feed index in
rocker shell process
JE A AL FER N EES TR DI
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Fo6 BBEFMEMITIE GWP IEfREELLL
Table 6 Contribution ratio of GWP index in
processing rocker shell
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