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Abstract: The drilling efficiency of air DTH hammer drilling technology is 10 to 20 times higher than that of

conventional drilling technology, which is of great significance for improving mineral resource exploration and
development efficiency, and promoting the economic development of Guizhou Province. The southwest (Guizhou)
karst area 1s the largest karst continuous area in the world, where carbonate strata is widely distributed, and karst
caves, dissolution fissures and fractures are developed. When drilling with air DTH hammer drilling technology, air
leakage is prone to occur, which leads to difficulty in return of cuttings, and even bit sticking and burial accidents.
Though the partial reverse circulation drilling process with dual-wall drill rods and the air DTH hammer can effectively
solve the difficulty in application of the air DTH hammer drilling process in the Karst area, but the existing sealing
device is prone to wear, which limits the application of the process in deep well drilling. With the sealing device for

partial reverse circulation drilling with the dual-wall drill rod and the air DTH hammer as the subject of study, through
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adjusting the structure of the sealing device and improving the rotation performance of the sealing ring, modification

and optimization is conducted of the sealing ring to extend the service life of the sealing tool so that local reverse

circulation drilling with the dual-wall drill rod and the air DTH hammer can be applied in deep well drilling.
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Fig.1 Comparison of direct and reverse circulation

drilling with the air DTH hammer through karst caves

HoZ B8 25 W) g T2 AR 4 75 2 TG 7 B
B BERE—ETNA TE IE H R I OB A R
A — A 1k BV, FEASU 5 B 0 EF B 3R
ZAEM . BHETE A TR B T RA 28, —Fh
1 22 J2 R Bk AR I 7 2 TR AR I 5 L T8 E 1 B R
b FRAR R AR T R A E AR R RO PE T SEREAN R
AR S PR AR 5 FLAR AN S s R T AL AR R B354
FIPCOUPE 3) 5 53— Fh 0 Sy B o 4 30 FL A% 1 B 0B
G JE MR IS E AR B b AR B A (LA 4) .
H T A 3= PR ok B TR A Al L L RE R ufE
T R R 1 I3 L, R <6 T Al A et B 4 e 3 0O X
LK Bl T 225K, 2 2 BB — & 1y ek, BE
T R T ALAR , RIRE AL AR N KL, A5 4R W LR 2]
BAF B ROR . MBI T HERRT LA



55 48 45 34 F SRR A WAL R AL R B SO PR B T RTS8 T 63

(S IR

W s

%0 00 —g—0-\

o 158 ot

wwwwwwwwwwwwwwwwwwwwww
wwwwwwwwwwwwwwwwwww I T T

2 ESEABERERGAHTZ TIERE

Fig.2 Working principles of direct and reverse circulation air DTH hammer drilling
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Fig.3 Rubber sealing device and direct to reverse

cross-over, and their structures
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Fig.4 Metal sealing device
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Fig.5 Structure diagram of the dual-wall annulus

sealing tool
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Fig.6 Sealing ring prototype
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Fig.7 Installation position of the centralizer ring
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Fig.9 Sealing device after use
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