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Experimental Research on Reverse Circulation Drilling Technology with DTH Air Hammer Drill Bits in Complex
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Abstract: The technology of reverse circulation continuous coring drilling with hollow-through DTH hammer has shown lots
of peculiarities, such as the high drilling efficiency, good quality of borehole and low drilling cost, especially the unique a—
daptability while drilling in complex strata. In this paper, series of field tests have been conducted on the basis of optimized
configuration of reverse circulation drill bits and drilling tools according to Tiancheng gold mine drilling project in Xiaoqin—
ling area. The tests results have shown that the modified drilling system with hollow-through DTH hammer could be of high
adaptability to drilling in complex conditions, which could effectively solve the problems of drilling in this ore district.

What’ s more, the results contribute to the further innovative research on the mechanism theory of hollow-through DTH
hammer and the structural design of reverse circulation drilling bits. In addition, it could provide technical supports for the
reasonable optimization of hollow-through DTH hammer and drilling tools configuration to achieve the high efficiency, low
cost, short period and superior drilling effect in complex geological conditions.

Key words: hollow-through DTH hammer; reverse circulation continuous coring; complex strata; Xiaoqinling

iR ORI EAN S FLEE R, oA AN R 4R,

S OV AL OO Bl SRR R F LR
T R AL AR Bl T AN B IS SR A
OFE 3 BUEHE R T— IR SE R IREOAR . SR T
ZIRHA  FRAR 2 SR SEE R AT PORE TR 3R 50
LB D e 4, VD R LN A
JEHEAREERLFT i il PR =R (UL 1) | B
e T LR S B PR S O Bl PR B A LA L DL ]
2,

FEAERRE AT AN B 1A B e 25 R/
XU A /N R T e LD/ R 46
23 SRR A T4 1 PAT B OUBE B HL A iz
WEG T FLBE B Al M L BE A oo, A ] T FLBE
FIRSAE s W B2 T Ok IR M2 A SRR AR, ; il T

Y #E HH#A.2013 —07 -20

ABAL, BT K5 e K S Bl e 52 2% b J= Al ik
I, Al FLBERARAS JHR R DL RCA £ K IR 4G
LaliBE e (WA E 5 O i AN S L e 2 G
X B BN, Bk A i, LN D 1
AT Fuok X &8 U X TR, 275
BhAR A, it TS

NG 0T T T R ORI 10 R 5 AR A
ESIZPCRHIEIW RS TR Y- N (- S a I
B, 22 T 2 AR AR, Al i 2 2% R84
Wik HE

O X HRTE OO SR VIR SRR 3 m, 554
MIFER A T B PE 5 ~ 6 2R, AR A 22 1L s T Al 8
G, NG I ARAE B ——2% 0 S AL 1< T

HEEWB . E bR A s 0 KR A TAEDH « £ 17028 SO FLER S A8 PR A5 H AR AFFE 7 (1212011120256)
YEHE BN HE(1967 = ), Lo (BUKR) TR =TT, T B5 45 b o 55 DU 1 J5 81 8 g ) TR U | v 2 0 RO, 38 ARk, AR 3R 3k 0
FEAR TAE , IR RN 1T 85 B B AR 7l P & X B2 K 81 5, 1ian3933@ 163. com,,



2 B TR Ca B TR

2013 4F45 40 5455 11 1)

TR

F o

| Rl

N
LAY

it WL
I T
W
RATEH A H Bk

B1 REAXAEBLERBEAESZIOHSRERIZEE

“HIHL T

IR 2R

BE A AL 4 -:::'.:'::v ST

e ARk

v
e
v I
v
v (X v
Ky,
A v
=%

B2 REXABLERBREZIOHHELEENEGER

FrIRRE 2R P2 A AL, M A 52 2, 8 4 T e
KH MZBAERK , o) R, B = 2t R F
IIMTIZA X H SRR | 2R FH 2 0 L e S i A Al
BORBAT AT, AR SCIEARS LATE AR P10 rh i L
S ENE S St B2 5 AT AL A SR L, X /2%
U 4 AR AT A DX 1T P A A il

2 RIBMSEXRIFEAGHMK

AR A P58 i SR I8 BRI Sk R Al B A
& Ba SV TV - 1l W Y W 7= R

HRBLO AL S BT R 3 S SRR (1)
RT BRHEAR AL A KB, 5 1 A IEFL A% it AR5
[ PERIRBE T (2) BB 1 UL BR A B ik 2544
A EABOL AR M9 1Ak A S PR RE T A G
AIBTEERE ST . BTSRRI L A ZSH WL 3

B3 #HEBOHIMRTEE

RIGHRA T LR BALA oz

(1) AGEE KK + B89 mm XUEEELFT + il
GQ - 127C Bl IS FLEE + 0154 mm ¥ FLHCRE Bl
ks

(2) RGEE KK + B89 mm XUEEELFT + il
GQ - 127C Bl s fLEE + 0133 mm FF FLHCFE Bl
s

(3) RGHEE KK + 089 mm BUEEELFT + i
GQ - 108C Bl Uy LR + 0113 mm FF FLECFE Bl
ks

(4) XGHEIES K Ik + B89 mm KUERERLFT + il
GQ -89C Bl A fLAE + 094 mm &5k %A H A
B R aAER A B, A SGE DR PR b S
RS ) S LT

MR EA G PR B G Bt AR FL 25 A dn &
4 7R,

B4 shELEEHA

BEXBILERBEREEBUO IR AR E=
R
3.1 BRI LALA
FEAR YR B AN ER AR 0 T FH AR B P
BliE SR R ML) 2R 71 XY - 6B ALy A=
FHURNGE T SRk BT (T58)) e
AEHLAT PR F ) XRVS976 Bl Zs FRAIL, 75 MoK 241 &
) GQ - 127C .GQ - 108C ,GQ —89C =RhHLHE Y 51



2013 446 40 55 11 M

T TRE Ca e TR 3

18 3 5 BE VLR S S AR PR Sk (SBZ - 89 B AME-K
MURERLFT e 2RO (FF) #5855
3.2 KN

WG FIRY GO -89 .GQ — 108 H1 GQ — 127 #Y
3 P 4 S o RV LA T VR MR R AT, W fL AR
TAERE , vl RB K, B RCR & T A, 3
T () B P LS T B LEE 0 R iR
IS TR LE M TS T & . Gei T iE o Bl it
(14 24 A [RR OIMAERATUER) | BB W3R 1, HER
66. 4 m, ARG PEIRTA] 425. 8 min (7.1 h) , SFEHLES
9. 352 m/h, W DFERICE 95% VUL

Fz1 HHEShERSITR (2012 £F)

alighint HUES X

mfE o/ (me SR #® I

/min h’l) /bar

8.4 253-26.8 3.5 257 11.3 RIGHBULIEHR
44.8~47.8 6.8  26.5 17.3 RIGHHLLIER
47.8~50.8 6.5 27.7 17.3 HJEilK
56.8 ~59. 8 7.1 25.4  17.3 JAGABULIEH
59.8 ~62. 8 5.5 32,5 17.3 HEWEEE
65.8 ~68. 8 8.3 217 17.3 RAGHELLIEHR

8.6 71.8~74.8 8.4  21.4 17.3 RAGHELGIER
74.8~77.8 1.5  24.0 17.3 RAGHEGIER
80.8~83.8 6.7 26.9 17.3 RIGFHFELGIER
86.8 ~89. 8 7.3 247 17.3 MRHK

H LI
# /m

8.5

07 95.8~98.8 10.5  17.2 19 HiJEAHE
104.8 ~107.8 13.0  13.8 19 HiZ7AFRE
0.8 110.8 ~113.8 12,3 14.6 19  HpJ2786f HHue
113.8 ~115.7 11.9 9.6 19 kR
8.9 116 ~119  56.0 3.2 18 i GQ ~89C, HiZ A hf
119~122  51.0 3.5 18 HhAEZ
122~125  33.0 5.5 19 AOMERE
8.10 128 ~131 18.4 9.8 20 HJEWERE
131 ~134 15.1 1.9 20 HZHK
143 ~146  25.0 7.2 19  =RF

8. 11 155 ~158 44.0 4.1 19
8.12 164 ~167 31.0 5.8 19
8.13 179 ~180.5 16.0 5.6 19
8.14 185~186.5 21.0 4.3 20

HbJZ K B

HJZ K AR Z 50
S RARAE B, HRARR
WS )R

3.3 EBNUL A

(1) BGEIE KRB,

BRI 4 B R BT 4 23 R R, KU
PEASL B BB AR/ VAL ot RE AR, E R 2
18 RAGIE A, FOREELLHEL . 2R 2K
Bl LIS | e D 0 U 3 UK e Sk N BB 22 Ak
i X TR ORI 8 XSz BB S5, BR300 G i
UKk BYSSAE BEA T OGN T fg ke 1ok — Rl

(2) R J2 AL BE A2 Rk L O JE S RO RE
A,

IRBAL A 50 m GR0E AT AN /D i K
JZ, HRZAL IR AL TR HZ A6, w25 Uk
PERMERS LR . 0 25 AL S PR R, B AL
FLEES R RE B A A, 3 Rl [T Kbl
FLIRIE , 775 A T A8 5 [  OURE Bl EL P S S . 5
RS EH TG U O REHE A R IBCR AR, =
eI,

Bt rp R R R R AR A A R
[T RHL 73R Bl BAR R AR RN SRR HEH Y
ORI ORI B R MR AR,
WO e Bk SR BT 8 A B R Tt RS . s 32 407
B ELSRIRFL A AL {5t OB I rh O R E
B WAL TEFLBEFN rpC 38 18 1 7K e AL A5 e
BRIEZE, S I 2 O R B it v B 1k
BRSO A PRI A DR SRIBUR
3.4 AGIELEHUERCR

Bt RE v, B AL AL P SR TR A
5 AR AT S i 4 e R O O AR T R X
Sl LI R HLE B IO A5 G R T HRAEAE:
b, AEBR AT LS RS FL A A 2= 0 A (3
TN Y R B LS A MR AT P BRI B 4
THIGAERE . BEER B RE O R 8 e A T 4
ORI, — ARG 0.5 m o33 —4% 181 5 I
HHOHER T

5 KB PREMET O

TERAGIR ORI R, a7 O RER IR 2K
UYL I NS G G S I N
WRBFR 2, A DR (LK 6) ,
TTTAH AT A 40 I A7 208 2R BLCo Bl 2 o R ¥ e B e



A R TR (AL SR T )

2013 4F4f5 40 55 11 1

JZ  WUEI TR AL SR PR B IR B A SR BCE B0
A EL S AT AT FETE

6 REFABRUNZGTREET L

4 KR

(1) WFLER S GBI E & 81, PERE R AT,
T TR, g I GQ -89 ,GQ - 108
T GQ —127 AU 3 Fopias i) Bt e v LA T AR fig
R4 VLR TR, bl BB L, BN e,
A SCBt T geiic” Bk

(2) A BLER M THE R A, HArFRE gk
0543 ST B PR AL Y BC S 1) B WLy S il 3 0 Al
B, TCTE G 2 LR 1 A IR SR 25K (20 ~ 25 v/
min ) , L7 RS AL L5 DEAT R, 52 ) S A0 B0 1Y) 3% 2%
TR, AR T LA = G i, AR UGS A XY
- 6B BUA DAL, H B SRR T —E8AE Tk,
AR LURR e i, BB T ERMAER, WA )E
B I B T SEA

(3) RAEIIE I R AT, A DA R BUCR R, B
FCEMER, HOBURERG T | BT 38 = Lk A S A1 24
Bl A B R G, 16 A B ISR T A <
T RIGIIE A , A O FE R BUR A 95% L)
TG ARSI EE R AR S T
W PR RS B RN R

(4) Ko J 2 305 10 P 5, X L 2 R B e
Hiw%, - Re 4%, sl s © 28k
2 RS IR TORIE I (EAT s G T
R R DR, TAEAREEAL 10 m ART—AS B

BAL, NI 48 RO BT IR R BE R % =
BEOTZ FROCUEIA T 9 FL AR SR 30 1% S GO AE T ik
HARBCR R BRI R AR A BR
SIRWIZE R,

5 WHBEMR

JO7 Y e L S AR R SO D BB PR
TE/NZEWS S AR A B AT T A = 1k ik, 156
PER 188 m, IBCR RAF , FEEZET

(1) 05R XY - 6B BUACAERHL, X A B
ERGEIE UK e kA AT T G, W T
IR TR, ERIIE 1 HT R SRSk SRR S
DRRRCR, B A, oAt i Bm =X
T FLEROC B Y 5 B R T dm P A7 R r , AR PR BE
T T EE

(2) AEZARIEA IX, Bl 2R Lz X AR 4B 4
WA 48 R IBO OV - 2948 7 6 A AL, R 23 [T I A
PERCRSR  10 LA L E B ORER GRS 95%

(3) X% I M= A 41X, 2R 9 £L e
SAEPMESERC OB ER AR, Al A 2 DR 3t 2 e
Ik D3R ALIREE O R R AR A Bl PR T, e A1
BERISAS , it TS

(4) L B IR, FOR N B HHRAE N B3
SR TIZIREGOR B, XS a4 1 HTZ B R
BE T AR

S 23k

(1] SRk Eh. RABFREREREAR B9 R[] 3R89 TR (8 4 3
TH2),2007,34(9) :46 —47.

(2] fbp B3R, Fs Ak, 51 3m 2 oL R S 4 A Al i B R AE 0 X
TR R HRFGE[T]. &89 ,2009, (3) 1133 - 136.

(3] Zefhvh B, iR 1 e, 51 =<8l W AL R 70 & 44 i 1 L /2 4l
PERIBFSE[ ] . ILPE 2 51,2004, (10) :30 - 31.

[4] BEIR. AL RIEIR T 2005 MR S B TR B sl & SR [ )] . 0~
TR (A 858 TR ) ,2006,33(3) :2.

[5] B30k, LA, 4Kk, 5. 5O =00 FL AR SOG P13 2 00 (BF)
it T R X A )2 AR IR [ 1] T TR
(A 45 E T ) ,2006,33(2) :54 - 56.

(6] HAYRBH. WEFLAE R G B0 b ik B AR 2 ) 3 8 1 B0 ™ 52 2 b )28 o
FRE 5 HE ST D] AR SR . AROR 2004,

(7] AT BEEL, RRE, 45, A0 sl Bt 2 v AL R G B 3% 22 B0 X
FERSHE R BORAE W R 4R T L I [ 0], &SR 1.22,2006, (4) : 1
-3.

(8] Z=fhivh BRI, ik il e, 513 =X <3l W AL BE 10 & A i 1 1l J2 46l
PERIBSE[ ] . ILVE 2 5T,2004, (10) :30 - 31.

(9] WHIRBH, IS, B3R W FL R SORG 30 B i B R 7 2 24 2
FIRIE AT [ )] . Hb T 5 4, 2006, (4) 194 - 96.

[10] Ak, SRS I 58 0 FLER G F R F 52 [ D). 4K
KA MR ,2009.





