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Research on green design and evaluation technology of mining equipment

ZHANG Xuhui"?*, PAN Gege', ZHANG Yumeng', FAN Hongwei"?, MAO Qinghua'?,
CHE Wanli®, XUE Xusheng'?, WANG Chuanwei"?, ZHAO Youjun®
(1.School of Mechanical Engineering, Xian University of Science and Technology, Xian 710054, China;
2.Shaanxi Key Laboratoty of Mine Electromechanical Equipment Intelligent Monitoring, Xian 710054,
China; 3.Xran Coal Mining Machinery Co., Ltd., Xian 710032, China)

Abstract: In view of problems of poor design quality and long design cycle in design of mining
equipment caused by relying too much on experience and large deviation in manual calculation, taking
green design of mining equipment as the starting point, the overall green design scheme of mining
equipment is analyzed based on three links of demand analysis, green design and evaluation, the key
technologies of green design of mining equipment are analyzed from five aspects: green design, green
manufacturing process, laser cladding repair and remanufacturing technology, intelligent tunneling
system, and condition monitoring and fault diagnosis. Taking shearer as an example, its green design is
analyzed. Starting {rom six attributes of resources, man-machine, energy, environment, economy and
technology, evaluation index system of green design of shearer is set up, and green design information
database of shearer is established. Considering greenness of mining equipment in design stage can improve

production quality of mining equipment, which is greatly significant for promoting co-construction and
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sharing of green design resources in the coal industry and enhancing the demonstration of green design in

the industry.

Key words: mining equipment; shearer; green design; green evaluation; full life cycle evaluation
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Fig. 1 General scheme of green design for mining equipment
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Fig. 2 Full life cycle contents of mining equipment

1.2 RE\EELZZEZITAEHK

L2.1 #itefl

R i 2BE A 2 (BT LUOR AT TR O 45 S AL
TE (7] SR 4 2 4 4 A= i o) 400 ok e Oy Ay L 2 T 0 % R
7 i B A A TR AR L O B A e 7 T A R



2020 % 2

RABHEF  RIBE S ZE R HRNEATR « 25 .

R 5% 5 Sk BT XHEGE R AT I A B R AR AR B AR
SR SE I T S B L AR i A )AL AT
PR CAXA W7 PR A BB T 1 2R 47 i U
D5 30 F ARG 285 R AN IR S 15 DT JE e X 7 38 R
i B ap st AR A 3 R

JRER S 5 44T

l_‘_l
VB

CAXA HF B
Solidworks = 4@ 1%

ABAQUS HRIT/#7 |<—

cmwﬁﬁmﬁ%&ﬁ}———

3 R AL OB R

Fig.3 Green design process of mining equipment

ARk, A AR AT CAXA W B
Solidworks = 4 @ fii . ABAQUS A [R JC 70 #F & &
FF o X R 1 %€ 25 B ML B O B A R AT = 4R
FY B s B R T R R OT i 1k
SRR A TR B SS A AR A W HE3Z T A
PR T A2 7 By JL i A5 0] L, 12 /e TR i 2 & 1 AT 5
PR B CEE T A A RoT o Hran i 4 Frs .

- - ge

(a) #&H (b) i#L# (o) %Kik () Wi nia

(e) fT3EH (D 5% A (@) Brhih (h) BTk
B4 KA BRIC T

Fig. 4 Finite element analysis of key components
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Fig. 6 Guide interface of visual auxiliary cutting
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