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Performance analysis of shearer driven by motor and hydraulic torque converter

WU Senfeng
(Mechanical and Electrical Engineering Department, Xinxiang Vocational and
Technical College, Xinxiang 453000, China)

Abstract: Currently shearer is mainly driven by motor and frequency converter, and it is difficult to
meet requirement of larger output torque when cutting complex coal seam at low speed. In view of the
problem, performance of shearer driven by motor and hydraulic torque converter was analyzed. Reasonable
matching between motor and hydraulic torque converter was analyzed and calculating model was
developed. MG750/1860-WD type shearer was taken as an example for matching analysis, and results are
as follows: driving mode of motor and hydraulic torque converter can realize stepless speed change of
shearer traction within a certain speed range and cutting traction of shearer under different conditions;
compared with frequency-convention traction, at the same cutting speed, cutting traction with hydraulic
torque converter can increase output torque which increases with reducing of traction speed, and the
maximum output torque of hydraulic torque converter greatly exceeds that of frequency converter; and
under the condition of low speed cutting traction, cutting traction with hydraulic torque converter can
increase output torque of walking wheel and increase traction capacity of shearer, which has important
significance for cutting of thin seam and coal seam with large resistance.

Key words: coal mining; shearer; cutting traction; driving mode; traction capacity; hydraulic torque

converter; motor
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Table 1 Performance parameters of YBC-80S motor
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Fig.2 Mechanical characteristic curve of YBC-80S motor
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Table 2 Original characteristics data of YJ—375

hydraulic torque converter

B R K 10! TR
r> e min 2 » m*

0 2.851 1 26.0 0
0.1 2.533 2 26.5 0.281 2
0.2 2.422 1 26.7 0.543 1
0.3 2.212 2 28.0 0.567 2
0.4 1.981 1 27.2 0.612 2
0.5 1.881 2 26.0 0.716 1
0.6 1.713 1 25.1 0.746 4
0.7 1.542 3 24.2 0.845 1
0.8 1.234 2 22.5 0.872 2
0.9 0.914 2 14.3 0.851 1
0. 95 0.725 1 12.0 0.726 1
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Fig. 3 Fitting curve of original characteristics of YJ-375

hydraulic torque converter
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Table 3 Rotating speed of pump wheel at different speed ratio
l 0 0. 10 0. 20 0. 30 0. 40 0. 50 0. 60 0.70 0. 80 0. 90 0.95
ny/(r+ min~ ') 1534.1 1526.1 1522.4 1479.7 1511.5 1534.1 1545.7 1555.1 1569.5 1614.0 1623.4
T4 W TR HE AR VG C T 0 A R RN B
Table 4 Matching input points of hydraulic torque converter
i 0 0. 10 0. 20 0. 30 0. 40 0. 50 0. 60 0.70 0. 80 0. 90 0. 95
ny/(r» min~ ') 1534.1 1526.1 1522.4 1479.7 1511.5 1534.1 1545.7 1555.1 1569.5 1614.0 1623.4
M, /(N * m) 453. 8 441.9 458.9 454.6 460. 8 453. 8 444.7 434.0 411.0 276.3 234.5
F5 W TR A E T T 0 K B S e A
Table 5 Matching output points of hydraulic torque converter
i 0 0. 10 0. 20 0. 30 0. 40 0. 50 0. 60 0.70 0. 80 0. 90 0.95
n./(r+ min~ 1) 0 152.6 304. 4 443.9 604. 6 767.1 927.4 1 088.6 1 255.6 1452.6 1542.2
M,/(N +» m) 1293.8 1119.4 1111.5 1 005.7 912.9 853.7 761.8 669. 4 507.3 252.6 170.0
H &L 4 TR R = AH S 2D HL S AL ) 2R R A HRBEHBH EL HE o=7~8 m/min I, 455

28 v ) A% sl e AR I L LR D R BEALAE S S sl Uy
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Fig. 4 Output characteristic curve while motor and
hydraulic torque converter are working together
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Table 6 Parameters of wall-mounted ACS880-01-246A-03 inverter
HiE(E i Hov CieuE- AL MR AR/ MU/ WA/ I EATSE N
L/A  La/A  PUKW  Li/A PL/KW  In/A Pag/kW  (dBe A) W mieh ) e FW
246 350 132 234 132 206 110 65 3 300 550 0.93~0.95 98
AT AR L RERFAE - AR AR 7E 5~50 Hz N2 fHF 550r
PV 15 A U B 1 30 F 50 Ho 0 so0f

AR AR RS . AR ] U/ i 7 X A
ARCH 2 5 | R L 2 R £ 22 SIS ) SR A I R
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Table 7 Speed regulation characteristics of motor under

constant torque and constant power

AR faflsi/ S/ AR fdfesi/  fGul/
K/Hz (Nem) (remin )| ¥/Hz (N+em) (remin D)
5 521.2 121.2 50 522.6 1 460.5
10 521.8 257.6 60 434.5 1774.4
20 522.3 568. 6 70 372.4 2 068.3
30 522.5 871.1 83.4 312.8 2 458.1

40 523.1 1172.5

1 &5 AT SR FH = A0 520 H Sl AL R A8 00 5 4 T
AR 6] R R ERLZE 51 S 41 50 T, 24 R AL 22
2l B v="7~8 m/min B, %54 MG750/1860— WD
TSR AN 0 W6l A% Bl b B v H 38 mT 45, 1 Sl AL N
AL 0, =817, 9~934. 7 r/min, %f i iy tH#54 M, ~
522.6 N« m, izt 7% 56 >4 B §rSE b i FH A B 42 5]
SR AT S8 3 A2 o

HH/(N - m)
a IS
s 3

[9%)

(V3

=
T

1
800 1200 1600 2000 2400 2800
348 /(r - min-!)

5 ML AR A ) A I A e AR i 4
Fig. 5

300

1
0 400

Output characteristic curve while

motor and inverter are working together
5 it

(1) iy L S HLIN I 77 72 R A5 3 [R) T A1 3K 2 2R
BLZE 5 | B4R o A T 0 12 3K 2l D7 X 7E — 5 3 2 3
AT LS BRI AR 5] ) O AR

(2) 7R WE B HLEE 5| A L . 6 AR (R0 22 5|
JER SRR 722 R0 A% A0 22 5| ] 35 R b 5, HL
VB3 748 R o 1) il R A 5 | ) AR R
T RN M B R G e e 7 K B BT A AR K
Fed.

(3) HLBh ML g 7 R 45 B 2 7 s U TR
PLEIAZ G RE ST+ 3 0] T AR 2 BRI B ) B i =
TFR T SCH R, BE A W) 78 R 45 35 748 031 s A 6 A1
JiR B M) T A ) R



HE AU 8 A e 51

2018 5% 6 A FEhRYE . B PImE HTREBIRF TR
£ % ST HK (References) :
(1] R BT R. Sh6 RFWH)ZE e T/EmE

[2]

[3]

[4]

[5]

[6]

[7]

L8]

25 RIEHLIF I L) ], AL . 2012(6) :32-35.

WU Haiyan, HUI Wanli, GAO Xiaoguang. Heavy AC
electric haulage shearer for thin seam intelligent coal face
[J]. Heavy Machinery,2012(6) :32-35.

A B L R A T R AL BRI S AR S
R B P, 2013(1) : 1-5.

ZHANG Shihong, ZHOU Changfei. Technology research
and development trend of thin seam electrical-haulage
shearer[ J]. Colliery Mechanical &. Electrical Technology »
2013(1) :1-5.

R 22, 36 =5 % )™ i 0. W )2 JT R AR A B 3
(7] B9 HLME . 2011,32(6) 1 1-2.

LANG Guojun, YUAN Xuetao, YAN Haigang. New
development tendency of mining technology for lower coal
seam[ ] |. Coal Mine Machinery,2011,32(6) :1-2.

XA BRI SRAEHLEH] 5 22 5] 2 22 DU IE i #1L38 J7
L] BRI VTERH 2 B 2= 4, 2011, 21(1) : 57-60.

LIU Chunsheng, CHEN Xiaoping. Theoretical method of
matching between traction power and cutting power of
shearer[ J]. Journal of Heilongjiang Institute of Science
and Technology ,2011,21(1) :57-60.

AT R s Bk L AL BT Matdab BB S i 1)
RANHLE W) A 5 A% VB TS LT ] b TR ML 2
#,2008,6(2) :206-209.

GAO Jiuhao, CHEN Guobing, YAO Libo, et al. Matlab-
GUTI-enabled matching
hydraulic torque converters [ J |. Chinese Journal of
Construction Machinery,2008,6(2) :206-209.

AR, 2 . L T MATLAB 9 % 8hHL 5 W 7 28 48
VS B 3 A [T, Al % #1542 40 T A%, 2011 (3)
22-24.

HUA Kewei, LI Yucheng. Matlab-enabled matching

computation for engine and hydraulic torque converter

computation for engine and

[J]. Agricultural Equipment & Vehicle Engineering,2011
(3):22-24.

o G Bk S el 23 4R W0 A% B ZE T TR ML A
e L) B AR i 2007, 5(4) :399-403.
GAO Jiuhao, CHEN Guobing, HE Shaohua. Traction
performances analysis on military construction machinery
using hydraulic transmission [ ] ]. Chinese Journal of
Construction Machinery,2007,5(4) :399-403.

JRLL A Bk, T 05 L 5. SRl 5 W ) A8 JE g S LT
e BB BT L)), TR AL, 2005(12) : 18-22.

ZHOU Hongquan, YIN lin, DING Pingfang, et al. New

L9]

[10]

(11]

(12]

[13]

[14]

[15]

research on rational match between diesel engine and
hydraulic torque converter [ J]. Construction Machinery
and Equipment,2005(12) ;18-22.

K EE 25 B SCB  XEEEL AE IR R AR AR 5 R
SHLVC LA DEFELT . 67 I HLBK . 2006 (12) :46-49.
ZHANG Guofen, ZHANG Wenming, LIU Jinxia, et al.
Study to the match between the hydraulic torque
converter and the engine of the tramcar[J]. Mining &.
Processing Equipment, 2006 (12) ;:46-49.

PHuLr, B R XS He. R S LS MR ) 8 4R AR DR AR
PELT . BB B2 5 il 1 5 2009(6) - 132-134.

LIANG Yanhong, LYU Xinmin, LIU Xueyan.
Optimization of matching on hydraulic torque converter
and diesel engine[ J]. Machinery Design & Manufacture,
2009(6) . 132-134.

INERZR 8 4 T oK 7S L R T 78 A 5 K S LR IE 1R 3
S5 e L] LB 3 . 2003(1D) : 35-37.

SUN Yuedong,ZHOU Ping, YIN Bingsheng. Calculation
of matching of hydraulic torque converter with engine
[J]. Machinery,2003(11) :35-37.

XUHRAL Z2 K IR] B A 45, 45 3 42 TR ) A8 40 #s Mk g ik
Yo B (1], B K2 2 CE AR B2 150 . 2002.(2)
103-105.

LIU Zhenjun, QIN Datong, HU Jianjun, et al. Testing
study on hydraulic torque converter for car[J]. Journal of
Chongqing University ( Natural Science Edition), 2002
(2):103-105.

TR 80 80 o AT R S L S W A i e L ) A R 1
FriJ 1. I o0 B TR 2% 2 R (A SR B 22 1D, 2000 (6)
65-68.

SHANG Gaogao, HE Ren. Analysis of equilibrium
running lines of engines and hydraulic torque converters
[J]. Journal of Jiangsu University of Science and
Technology (Natural Science Edition) ,2000(6) :65-68.
ZEART S BRECE BN R SIS W ) AR AR L i T
YE SRS ]. ARl LA 24 41 . 2009,40(3) : 11-15.
LI Chunfu,CHEN Huiyan, TAO Gang, et al. Arithmetic
of the cooperating point of engine and torque converter
[J]. Transactions of the Chinese Society for Agricultural
Machinery,2009,40(3) :11-15.

AR IR R, KT A e R LR SIS )
178 SR e Sh A VT IC 75 ¥ 4R B LT ). HLK 5 W%, 2006
(2):106-108.

CAI Wei, MA Wenxing, CHU Yaxu. Study on the
dynamic matching method of the engine and the torque
converter of high-power crawler-mounted bulldozer[]].

Machine Tool &. Hydraulics,2006(2) ;:106-108.



