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Optimal design of working device for roadway repairing

machine under space constraints

WANG Teng'"** | LIU Chuanjie'’ ,ZHANG Yanlu'?*’
(1.China Coal Research Institute , Beijing 100013, China ;2.Shanxi Tiandi Coal Mining Machinery Co. ,Ltd. ,Taiyuan 030006, China;
3. Taiyuan Research Institute ,China Coal Technology and Engineering Group ,Taiyuan 030006, China ;)
Abstract : In view of the unloading height requirements of the coal mine underground roadway repairing machine under the limited roadway
height, the structure of backhoe working device was determined. The kinematic model of the working device was established based on the
Denavit—Hatenberg homogeneous transformation matrix. The position expression of the bucket tooth tip in the coordinate system is derived,
and the spatial constraints of backhoe working devicewere determined. Aiming at improving the digging force of the whole machine, and u-
sing the working space limitation of the roadway repairing machine as a constraint condition, the genetic algorithm was used to optimize the
working device. The optimization results show that the excavation force of the backhoe working device increases by 9.4% ; the length of
boom is shortened by 8.9%, the length of intermediate arm increases by 47.9% ,the length of arm is shortened by 18.7% and the total
length of the working device is shortened by 3.6% to cost savings. It is clear that space constraints have significant effects on design varia-
bles and digging forces.

Key words: tunnel repairing machine; backhoe working device; Denavit—Hatenberg homogeneous transformation matrix; excavation force
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Fig.1 Kinematics model of backhoe working device

for roadway repairing machine
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*1 BEESNRFIEEERKITETERE
Table 1 Comparison of variables before and
after optimization of backhoe working device

for roadway repairing machine

— A5 B Hetesh R 501G
mm {H H 3/ mm

Lie 200~1 050 ~344.302
Len 1.000~1 300 +124.266
Ly 800~1 200 -67.488
Lig 900~ 1 500 -89.496
Ly 300~ 500 +20.509

L, 800~ 1 200 -20.339
lep 900~ 1 200 -132.174
le 300 ~500 +20.888
I, 800~ 1 200 ~75.994
Lyk 760~1 050 -96.521
Ly 300 ~420 +110.479
L, 740~1 030 -38.871

L 700~900 +3.372

F*2 BEBEINIRFIEEEORAREY
Table 2 Constraint condition of backhoe

working device for roadway repairing machine
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Table 3 Comparison of working performance before
and after optimization of backhoe working device

for roadway repairing machine
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Fig.4 Sketch of optimized backhoe working device for roadway repairing machine
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