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Study on compound drilling tools of single bending

screw motor and hydro hammer
LIU Jianlin, WANG Siyi, ZHAO Jiangpeng, ZHAO Jianguo
(Xi" an Research Institute, China Coal Technology and Engineering Group, Xi’an 710077, China)

Abstract ; In order to solve the problem of low efficiency of directional drilling in hard rock underground coal mine, the combination of sin-
gle bending screw motor and hydro hammer is put forward, which has the characteristics of controlled trajectory and high efficiency of di-
rectional drilling in hard rock. This paper introduces the combination of the compound drilling tools and the principle of realizing the im-
pact rotary directional drilling, and studies the concrete implementation methods, including the combination of drilling tools, the selection
of tools, the matching of flow, the anti—vibration of the drilling measurement system and the design of special bit. The results show that the
hydro hammer should be set up between the single curved screw motor and the bit. In order to meet the requirements of the low speed of
the hydro hammer and the need of the bending angle of the single bending screw motor, a low speed and adjustable curved shell screw mo-
tor is made. According to the work displacement of different drilling tools, three kinds of flow matching methods are put forward. Based on
the mechanism of rock breaking by compound drilling, a column—chip mixed type bit is designed. Finally, the possible problems are put
forward, and some suggestions for solving the problems are given.
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Fig.1 Connection diagram of composite drilling tool of

single—bending screw motor and hydraulic DTH hammer
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Table 1 YZX series DTH hammer

LIRS g YZX54  YZX73  YZX89 YZX98  YZX127

HRIRIME/mm 454 973 989 998 9127
HifLEZ/mm  ¢56~65 ¢75~85 ¢91~105 ¢112~120 ¢136~158
BRehdi I/l 10~50  15~70 20~90  80~120 120~250
MR/ 25~45  20~45  20~40  20~40  7~15
TAER &/
(L - min™!)

60~90 90~150 120~190 250~320 350~550

TAEREE/MPa 0.5~2.0 0.8~3.0 1.0~3.0 1.5~4.0 2.0~5.0
B /mm 863 1000 1000 1600 1 950

BT kg 12 25 35 72 120

2) WBAT Tk gAY AH R B AR I IBAT DR 5
ST FLERA LL , HER S AR R — 2 i g 2 1
R —3, e LA T EE NS — R
SLECE D R RIS IR R ST MRBLAR AR A 7 SRR AR
ARSI 2,

JEOU] | DA B RS AR R — Bl ELAR TT L2
B SR SR R 5 AR LA, Ry 20~ 60
r/min, MEAF ik 2N PDC & k%1, ok &1
100 v/min Ph_, Ay fiff R 2 B0 UG C [R) R8T, o o A0 5
)& FHIB AT Sk

WEFT b3k 5 Y sh Vs LR 1 ), BT S IR S
PLF B EERGAN 1 000 mm , 40 b {4 5 A 1.25°
PAASHEAT T 3k WU AE S ) 5 Al Sk AR 1) e RS A
T, S BEXE LR, A R FH T IR S SRS AT Sk A
B HATE A 1.25° 0 A 8T ik ARG S PR
5L RT LRSS £ 0 % R 0.62° 85 0.93°, A1 000
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mm K AT BT FL AR A 5], 1.25° BA S EUFT I 3K i g
KBS 700 mm, B k42 ) B8 &4 15.3 mm; 4 AJ
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mm IR BT LR 2 AE SR AT Sk Fi v, B LR
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Table 2 Screw motor to be selected

SLZ54x  4ALZT73Xx  4LZ89x  4LZ95x 4LZ127x

5 3.5L- 7.0L- 7.0L-  7.0L- 7.0L-
3-360 3-480 5-560 5-600  5-725
AMERSE/mm #54 @73 389 @98 $127

ARFLEAS/mm  960~89 ¢95~121 ¢107~121¢118~149 ¢149~200
IR R Sk A 5:6 4:5 4:5 4:5 4:5
PE 3 3 5 5 5
TAEHER
106~240 113~303 190~570 270~720 495~990
(L - min!)
TAEEfE/MPa 2.4 2.4 4.0 4.0 4.0
iy A R/

(N - m)
e/
282638 154~410 140~420 129~340 150~300

(r+min™")

B/ mm 1720 3210 4 080 4950 6 560

130 460 726 1190 1780

BT/ kg 22 78 110 160 520
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Fig.2 Flow distribution scheme when screw motor

displacement and DTH hammer are consistent
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Fig.3 Flow distribution scheme when screw motor

displacement is higher than hydraulic DTH hammer
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Fig.4 Flow distribution scheme when screw motor
displacement is lower than hydraulic DTH hammer
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Fig.5 Lip design of column—chip hybrid drill
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Fig.6  Structure diagram of column gear and

PDC chip hybrid bit
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