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Horizontal swing movement parameters optimization
design of longitudinal road header
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Abstract ; Mathematical model between hydraulic piston rod expansion capacity and horizontal swing velocity was built
during the horizontal swing movement of the road header. Theoretical velocity was derived from unit energy consump-
tion reverse method, and its value range was estimated. By using Matlab software ,load curves of different horizontal
swing velocities was calculated. The road header’ s rigid-flexible coupling model was built in multi-body dynamics sim-
ulation software ADAMS and dynamic simulations were done under different velocities and load cases. Take productivi-
ty of road header,reliability and lifetime of gyration platform as constraint conditions,the velocities of horizontal swing
movement were optimized. The results show that on the premise of gyration platform working reliably , when the expan-
sion speed of piston rod is 2. 887 mm/s,namely horizontal swing velocity is 1. 106 m/min,the road header gets the
economical cutting.
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Fig. 4 Three-axis force curves on roadheader’s cutting head

under five different horizontal swing velocities
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Table 2 Gyration platform maximum stress and fatigue

life relationship of 5 different horizontal swing velocities

a5 WOEFFMP T KR 55y Damage
B/ (mm - s7')  {H/MPa PEIRUAEL
1 3. 600 271.431 0 5.401 8x10° 1.851 23x107°
2 3.245 264.096 3 7.245 0x10° 1.380 36x107°
3 2. 887 248.583 6 3.150 6x10° 3.173 96x107
4 2.530 240.660 1 3.150 6x10° 3.173 96x1077
5 2.172 236.870 6 7.507 5x10° 1.332 00x10~’

AR 2 FIA B A R AR R Y R AR [ A 5 1)
N TG OUAS B T A T

PO EFEI A =N

0, = 60yAAV,

Ao, A R EFEIEL BB BTy B AR
A AR E

PP BCR R TAR R, DL E S8R
K, YRR T RS, AL A =R F R, AT
TR B 28 548 E N AE DRI [] 3 65 1% 568 88 R i %) i 42
TR AT RE AR L R

FH Z A SR &2 2 B bR ARt 4k, an &l
10 fi7m , WORATA S A e DL B R 2. 887 mm/s 5 ILHT
(%4 & BT 52 5 KON F1 4 248. 583 6 MPa; 3% 55 H il
FRiEF] 3 150 600 YK, Damage 9 3. 173 96x1077 ; 4|
AP A RE IR BV il R AT A 2 R KBRS
BRIE =R 115.8 v/h,

(2) 38 2o A 1) S e e AR D R i ek T R
REFESCR LR TR M

() FERFP TOLT , W R FF A 1 1) f £ 3 32
2. 887 mm/s, [l§% 5 732 ) 11 4 248. 583 6 MPa /T
HAF R 7, BeBs f KBS R AL 7= R 115.8 v/h,

A AT T 8 LA AR AR s
FFA0 e A AR TR | 5 T 15 AT DATE DRAIE DG B R
TSR R A R AR T B R AL A AR R
WD REIR IR 2%, A P i AL AL | PR RETEAN B A —Fp
ST

SE Ik

(1] H &b BEEAEIELE S BB B R R D]. L
A HPEGTE R (LT ,2010:5-7.
Tian Jie. Reasearch on boom-type roadheader auto cutting and profi-
ling control system[ D ]. Beijing; China University of Mining Tech-
nology ( Beijing) ,2010.5-7.

(2] ZEZE. B0 o 0 B9 E T 0 8 3 OB BG4 ) SRR AT 5T
[D]. A5 RJFHE TR ,2009 :1-7.
Li Junli. Research on automatic cross section profiling theory and
control strategy for boom-type roadheader [ D ]. Taiyuan; Taiyuan
University of Technology,2009:1-7.

(3] JdX X 3 RFH, % PR s T 23 s Sl
PEREBETE[ ). MR 510K ,2009,28(7) :857-861.
Zhou Jianxing, Liu Geng, Wu Liyan et al. Load sharing characteristic
of a planetary gear system with load balancing mechanism[ J]. Me-
chanical Science and Technology for Aerospace Engineering, 2009,
28(7) :857-861.

(4] 2= .o Wrmi e U g LIRS Sk ot S B R S
B[ D] KA HMK,2005 :38-53.
Li Jun. Checking parameter and optimizing design to selective cross
shaft roadheader cutting head design[ D]. Changchun Jilin Universi-
ty,2005 :38-53.

(5] BXWHEH, IS, v 75, 25 A RS 5 SO0 A2 R L3



F12

X T A 25 - I\ X R AL 1322

s SR BT

2117

[10]

FFIsEIR [ )] . B 2441 ,2010,36 (8 ) :1401-1406.

Zhao Lijuan,He Jingqiang, Xu Jun,et al. Effect of pick arrangement

on the load of shearer in the thin coal seam[ J]. Journal of China

Coal Society,2010,36(8) :1401-1406.

ZRIEER, 20NN . J8 JEVLECEBE A ) A AT ST 7] T E T

FRHLIRZF 41,2008 ,6 (4) :415-417.

Li Xiaohuo, Jiang Lili. Excavator loading simulation for hard-rock

cutting[ J]. Chinese Journal of Construction Machinery,2008 ,6(4) .

415-417.

Wy pk. R e LBE] Sk 05 L LA Bei [ D . MRS L RL

T K2%,2006 :20-25.

Ji Fanglin. Transverse roadheader cutting head simulation and opti-

mized design[ D]. Huainan ; Anhui University of Science and Tech-

nology ,2006 ;20-25.

ZEIEHR. ST HEDLAUR I OCHEB R BETE [ M. 5T HLB Tl s AR

#t,2007 .87-115.

Li Xiaohuo. Key technology research on roadhearder cutting[ M ].

Beijing: Machinery Industry Press,2007 :87-115.

AT A, S T . AL Ak 45 A R SR AR LA 3 )
BT[] 5241, 2009,34(6) :840-844.

Zhao Lijuan, Dong Mengmeng. Study on load problems of work-

ing mechanism of the shearer in containing pyrites and thin coal

seam[ J ]. Journal of China Coal Society,2009,34(6) :840-844.
BRI, XUER , B8k, 6T MR HLE AR B SRAE LA R AT
FEPEBITC ). ) TERA2AA (A AARRERR) ,2010,35(5) 1738~
746.
Zhao Lijuan, Liu Xunan, Lii Tieliang. Reliability research of shearer
cutting unit based on virtual prototyping technology[ J]. Journal of
Guangxi University ( Natural Science Edition) ,2010,35(5) :738—
746.

[11]

[12]

[14]

[15]

X AE , Thok s, WIS A R0 5 0 B OCBEBOR BT T ).
AL TR S W ,2010,46 (2) :243-248.

Zhao Lijuan, Ma Yongzhi. Study on key technologies in modeling
and simulation of rigid-flexible coupled multi-body system [ J].
Computer Engineering and Applications,2010,46(2) :243-248.
AR , Dok 5. BT 2R3 7 2 i SR AL BCE 78 T S4B 5T
[J]. B4R ,2009,34(9) :1271-1275.

Zhao Lijuan, Ma Yongzhi. Reliability research on shearer cutting
unit based on multi-body dynamic[ J]. Journal of China Coal Soci-
ety,2009,34(9) :1271-1275.

e B A KUK 2. RN SR BIL S Bl 22 A0 e [ 7] 4R
W2F AR ,2005,30(6) :801-804.

Lian Zisheng, Liu Kaian. Virtualprototype ofshearer ranging arm and
its dynamics analysis[ J]. Journal of China Coal Society,2005,30
(6) :801-804.

AR, X B %GR IR T 2R 1 AR LG E
PREYTT SRR )], Hl L A 4k ,2011,33(8) :81-84.

Zhao Lijuan, Liu Wei, Xu Jun, et al. Reliability research on key
parts of coal plough based on multi-body dynamics[ J]. Manufactur-
ing Automation,2011,33(8) :81-84.

FEE B E LB R Nsoft 5 97 73 M1 B 5 R 92 4114
R [ M. Abst HUB Tl A, 2007.

Wang Guojun, Hu Renxi, Chen Xin. Nsoft fatigue theory and its ap-
plication to guide tutorial[ M ]. Beijing; Machinery Industry Press,
2007.

Jli#. EBZ45 BIRIEHLEE] Sk SEOGH BT K sh A 05 F
[D]. K¥ . HREK,2011:15-18.

Zhou You. Improving parameters design and dynamic simulation
analysis of EBZ45 tunneling machine [ D ]. Changsha: Cen-
tral South University,2011:15-18.





