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Comparative experimental study on drilling methods of hard rock

borehole passed through strata in Huainan Mining Area

DOU Xugian',JIN Xin' ,TONG Bi*, WANG Li', WEI Hongchao'
(1.Xi’ an Research Institute ,China Coal Technology and Engineering Group ,Xi’ an 710077, China;
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Abstract : According to hard rock drilling problems with the low drilling rate encountered by borehole passed through strata in Huainan
mining area, the drilling principles of three drilling methods , percussion—rotary drilling, pneumatic percussive—rotary drilling and high pres-
sure hydraulic percussive — rotary drilling were analyzed, the corresponding drilling tools and bits were optimized. The comparative
experiment of drilling rate about three drilling methods was finished in the typical mine,Pansan mine.The results showed high pressure hy-
draulic percussive—rotary drilling was the highest drilling rate,up to 12.47 m/h.The drilling rate of pneumatic percussive—rotary drilling
was the second,and the max.drilling rate was 11.42 m/h.The drilling rate of Pneumatic percussive—rotary drilling was the second, with
maximum drilling rate 11.42 m/h.The drilling rate of percussion—rotary drilling was the lowest drilling rate, with maximum drilling rate
3.75 m/h.Therefore , pneumatic or high pressure hydraulic percussive-rotary drilling method was recommended preferentially in hard rock
drilling of Huainan mining area.

Key words: hard rock borehole passed through strata; drilling methods; rotary—percussion drilling; pneumatic percussive—rotary drilling;

high pressure hydraulic percussive—rotary drilling
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Table 1 Classification of hard rock degree
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Table 2 Major technical parameters of pneumatic hammer

ik 2SS DHD3.5 DHD340A CY90
K /mm 829.3 1 053.0 796.0
HA/mm 79.25 92.00 80.20
A/ MPa 1.0 1.0 0.5~0.7
K/ (m® - min™") 5.0 5.6 6.0
it /kg 22.6 37.0 20.0

1.4 BEKRZRGEFEHGEHFE

JEY AR ¥ RE S rl I L 2 up s e By (s ) RU S ra |
SRk | [RIRE R —FP LA vp i oy 32 | I Rl (R Al
o AR Z AL e AR AR A R A o, 763
AR L A i T R RS i AR
W5 e JE 0 W70 & R B vh o AR, IR B A
BRW200/31.5 #UZLAL AL = He WA i FLAL A
PRy & AT LASA 3] 200 L/min, TAEE 0] LIk 31.5
MPa, iifi /£ W70 15 R Bh bl 2§ 0T B, 8 R IR Bh
i R TE TR B R 1K B9/ T P2 AR A 3F
JEAK AR vh e E #r iz b 2876 6 MPa J 1 T 5
Bl K R, vk B8 f b R AR R, KRR
£ 6~ 18 MPa Y [F N, 7E 4 & 77 F i f RS T Y
AR A LIk R 70 Hz, FEEFEARSHAT 45
HAME 78/85 mm, Tk JJ{E [ 6 ~ 18 MPa, 7K & 80 ~
270 L/min, #fE¥E /) 7~10 kN, #%33# 80~ 120 r/min, 7K
IS UERERE 50 wm , K 1 171 mm, JFif 23 ke,
1.5 BRENESHT

[ A s R s [ VA 2 P A 5T 25 )2 1Y
BT, LR s LR TR, 03 9 B ELUC B AS [A]
[l ik B ph R R R L 3 3 [ e 1 2 R
K, FLLLRIEL YT HIRE A 3 R 52 21 i 4
SRR s SRR 3B A H P A % 55 Bl R R T
JE T R 25 30, TR R DA P A3 o 75 4
DN Pk S (TRU s R CIE 2 U BT Rl PR s
R pit DHAR K, BT AT B DT il % A ook
XS A B AL — BN EL A YT A8, A FH SR In )
el shagfar , (5 A N AR SR g g AR v, I ok
AN BB Bk 2 s BE R R, T % A e
i FE bl TR R A RIS [0 6 e i 25 7 A
BIYIMER A S R A AR R o

AL DEA 37 T A R YR, 2 Bl O 2k TR s 37
FWEEHLLIE T | I 5E A s 28 S A 00 o ks 7 ) 3

FIVEHT . Il bk Bl gt vpr s g ol DL — e e i 4
WA Ao B B BB A A 25 0E O (DT O vz A
JZ G SO B VA A SE R i [l
B, il S EERECA R, 42t RS Rk
iy JIR S 15 F R ek R R R B A BT U4
FFARHYTHI A 5 vhile 67 8, AR PR R v Bl
JEE R if 52 BB AL ZR 2 07 [0l 0y s DA K o g o
di 2 iR E R SRR, T 2 Rl
TR REA LB [R] , [l ool B R 07 05 32 2K SR
21 RN 15 Jme bl [ B Rt Tk 3R K
iy JRE e, DRLIR Gk B — it v ok A 1) b o P RE D
ity DI e e A R A W A e B I R B L
BRI G T J e S Al S ROk I,
i o HE I BE A8 AR AR AR AR R L A B ESCR

2 [EFHEhHINE

I YZXT73 B sh i 4% 20 B VCAC 1 4 A4
R Pk (B 1) AR Rl — B FL N AT K5, [B]
e il U R R X L L 3

Bk 1 Bhizk2 i3k 3 k4

ftike Bisk7
W1 s R R 4k Sk

Fig.1 Experimental bits of rotary—percussion drilling
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Table 3 Experimental drilling rate comparison of rotary—percussion
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Table 4 Experimental drilling rate comparison of pneumatic percussive-rotary

B Ay L5 TE#HFLEL/m HER/m B/ (m - b Sk
G33-1 0.7~35.0 34.3 10.09 =i Y53
DHD340A+¢110mm 4F 3k
G33-3 2.0~30.0 28.0 11.42 IBIRRIE
G32-5 12.5~30.5 18.0 7.77 B E
DHD3.5+¢100mm 4T 3k .
G32-6 45.0~55.0 10.0 7.79 R
G33-2 2.0~31.0 29.0 6.22 JASingid;3
CY90+¢110mm £73%
G33-5 19.5~31.5 12.0 6.21 BRI E
G33-3 34.0~52.0 18.0 6.61 —
CY90+¢100mm £F3% N
G33-2 60.0~73.2 13.2 6.00 = ingid;3
G32-5 44.5~54.5 10.0 3.75 B IRIE
CY90+¢90mm 4T3k
G32-7 24.8~36.8 12.0 4.00 BB IE
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Table 5 Experimental drilling rate of high

pressure hydraulic percussive—rotary

e fLB/m #R/m IfE)/min B/ (m - h™")
1 13~15 2 8.62 13.93
2 15~17 2 8.83 13.58
3 17~19 2 8.95 13.41
4 19~21 2 8.93 13.43
5 21~23 2 8.68 13.82
6 23~25 2 9.08 13.21
7 25~27 2 8.46 14.17
8 27~29 2 10.28 11.67
9 29~31 2 10.40 11.54
10 31~33 2 11.40 10.53
11 33~35 2 12.17 9.86
12 / 22 105.82 12.47
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