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Experimental research on dependence of penetration rate on

diamond exposure at bit face and drilling parameters
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Abstract: Russian drilling specialists have proposed such an idea that in normal diamond drilling the quantity of produced
cuttings should be correspond to the quantity of cuttings discharged by the drilling fluid, otherwise the cuttings will fill the
bottom of the hole, forming “cuttings cushion” and obstructing rock fragmentation. Therefore, in designing the drill bit and
defining the drilling parameters, equality between the volume of produced cutting and that between the face of the bottom
hole and drill bit matrix (i.e. the filled volume of the hole bottom) should be guaranteed. On this basis, the calculation
formula for defining the penetration rate (footage per revolution) is presented. The formula shows the function of the
penetration rate vs diamond exposure at drill bit face and degree of discharged cuttings. The concepts of normal and
anomalous diamond exposure have been given. Laboratory and field production experiments have been performed on the
diamond drill bits with normal and anomalous diamond exposure with positive results.
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Fig.1 Diamond bit crown
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drilling with 02A4J1200K40 bit
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Table 1 Footage per revolution of diamond bits with different diamond exposure height and different drilling parameters
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1. 45 0.038 0.028 0.033 0.019 0.061 0.036
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1. 45 0.078 0. 056 0. 088 0.043 0.160 0.091

IR RE A AR PE 4~9 FUTRUE AT EEPE 9~11 R
A . DURUE B M R ECH 0. 4~1. 9. f=% At
A TS RBOCH 1. 0~3. 1, YRR A i i B R4k
Hh 3.3~6. 6,4 AW A B R E RBCH 6.2~14. 3,
FAHREE RS AR E A TG R
9.4, BEFLFIIRIE K 1200 m A4, APk ] KCCK
— 76 AR RBCOR R, T EHLZ 3UP - 1200MP
B AR PR R AR E AR Ve S . 641 £ LN 637
BhALZ FHIE# 7] G WA R S 4T . 597 &AL 657
Bl LA AR IE 5 70 & RIA &SR 4T Y .

IEH 1 REE IE# 7T 4 WA Sk B A 56 45
L 2

F2 FHEHTMEEEHNSREHLTNLRER

Table 2 Field experimental results of diamond bits with normal
and anomalous diamond exposure height
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