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Study on effect of ridge arrangement on surface flow field
of an impregnated bit
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Abstract: The crown structure of an impregnated diamond bit is a critical factor affecting its rock-breaking efficiency
and drilling performance. The ridge arrangement of a ridged impregnated diamond bit directly determines the cooling
and cleaning performance of drilling fluid acting on the bit crown at the bottom hole. To investigate how ridge
arrangement affects the flow characteristics of fluid over the bit surface, three ridge layouts (forward, reverse and
symmetric) are designed for bit crowns of ridged impregnated diamond bits with an outer diameter of 78 mm and an
inner diameter of 48 mm. Using clean water as the working medium, ANSYS Fluent is adopted to conduct
hydrodynamic simulations of fluid flow on the bit surface. Under a bit rotational speed of 62.83 rad/s, the flow
characteristics and velocity distribution of surface fluid with different ridge layouts are compared, and the influence of

structural parameters on fluid flow behavior is clarified. The simulation results show that the maximum fluid velocity for

s B #1:2026-09-09; &= H#:2026-09-18 DOI:10.12143/j.2tgc.2026.S1.007

BE @ TUE By & ik A B H (45 :2025CY -YBXM-455)

E—EE A S, 0 5ON R, 2001 4R AR L TS AR 5 TR il W D 1 D B SR LR 50 7 MO I A T I DX IR R A 938 5
laijb24@mails.jlu.edu.cn,

BAEIEER DM e, I, DU, 1984 428 B, Mo ot AR Ll , 1 b, 32 8 NS B PRHL L BIE I A, 55 bR 1 A Tl 49 B DX B 2 K 78 938 5,
ylma@jlu.edu.cn,

SIAER fran A [, AN EE, 55 ST S5 X 2 B W A0 B Sk ATV I O S IS [T ] AR TR, 2026, 53(S1) - 64-69.

CHOU Jiabao, ZHAO Jianguo, SUN Xin, et al. Study on effect of ridge arrangement on surface flow field of an impregnated bit[J].
Drilling Engineering, 2026,53(S1):64-69.



H 3BT 1

Sy e S A < SRR 45 R X 2 R 4 R A B S 3 TR I 3 B S M T Y 65

all three layouts occurs near the water ports, ranging from 7.92 to 9.15 m/s. High-velocity zones between ridges

concentrate at the front edge of ridges facing the rotation direction. The forward layout imposes the weakest disturbance

on interridge fluid velocity. The flow velocity at ridge fronts reaches 5.60 m/s, approximately 17.89% and 2.04%

higher than those of the reverse and symmetric layouts, respectively, and the high-velocity zone can cover the

high-temperature regions at the front of the three ridges. The inter-ridge velocity of the forward layout reaches 3.20 m/

s, which is about 102.50% and 247.80% higher than the reverse and symmetric layouts, respectively. Meanwhile, the

ridges in the forward layout exert the least influence on fluid streamlines. Comprehensive analysis demonstrates that the

forward ridge arrangement is optimal for preserving surface flow velocity, improving ridge cooling conditions and

enhancing the removal of cuttings between ridges and at the bottom hole.
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