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Fig.1 Abrasive water jets bit
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Fig.4 Geometry model of nozzle
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WY BE 0 L
LRRT v, Ve v V.
1 186.5 163.0 177.1 166.8
2 210.9 185.9 199.4 187.7
3 184.1 165.1 177.8 168.3
4 210.4 184.4 208.2 198.0
5 182.1 161.1 177.0 167.0
6 198.9 179.3 193.4 184.7
7 170.8 155.1 166.6 159.2
8 198.2 175.8 193.0 183.7
9 168.7 152.4 166.1 158.7
10 196.8 179.3 194.2 185.7
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Nozzle Design and Experimental Study of Abrasive Water Jets Bit
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Abstract: A new type of bits called abrasive water jets bit can solve the problem that the speed is slow in hard
rock drilling. The analysis of working principle for abrasive water jets bits shows that the efficiency of breaking
rock by abrasive water jets bit is limited by punching speed affected by the structure of nozzle. The main pa-
rameters of affecting punching speed were studied by uniform design and numerical simulation. The optimum
structure parameters of nozzle and experimental parameters were determined. There are interactions between
pressure, abrasive concentration with structures of nozzle. Laboratory experiments show that the drilling speed
by optimized abrasive water jets bit is 1.57 times faster than original three wings bit, 1.25 times larger than
control group 1 and 1. 18 times than control group 2, which shows significant advantages in hard rock drilling.
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