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Design of @76mm steel tooth tricone bit
FAN Lasheng
(Institute of Exploration Technology, CAGS, Chengdu Sichuan 611734, China)

Abstract: Normative system design of @76mm steel tooth tricone bit was carried out, aiming at the small diameter
non-coring drill. The paper designed the value of the structure parameters and checked the calculated diameter of @
76mm steel tooth tricone bit, referring to the value of structure design parameters of domestic petroleum tricone bits.
The drawing method of crushing-diagram at the drilling-hole bottom and gear ring meshing-diagram, as well as the
optimization method for the tooth ring arrangement of milling tooth cone are introduced systematically. Using steel ball
to lock cone, with the unsealed sliding bearing structure. And the ball bearings are designed and calculated, to
determine the number of balls, rolling track size, and clearance. The parameters of wedge teeth are calculated
accurately, to determine the angles and installation angles of the milling cutters. The part details and processing
technology of small diameter steel tooth tricone bit are described. The problems of the traditional heavy manual
calculation and cumbersome 2D projection manual drawing have been solved, by utilizing Excel functions and 3D
parameterized solid simulation software, improving the design efficiency and accuracy, to provide a reference for the
design of similar roller cone bit.

Key words: small diameter bit; steel tooth; tricone bit; tooth row arrangement; non-sealed journal bearing; ball bearing;

wedge milling tooth; machining technology
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Fig.2 Schematic diagram of main structural parameters

of roller cone drill bit
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Table 1 Structural parameters of self-cleaning

Type 4 (Z) steel tooth tricone bit

P AR 3 it
ik [6] k(7] HEE e
D/mm 77 77
B/(C) 551k 57 54 1§ 57 54
a/(%) 8~12(a=¢—90+p) 9
S/mm $=0.01D~0.021D  0.77~1.617 1
2¢/(%) 90~92 90
20/(°) —5~25' 50
2y/(") HEHRZE 108
d/mm d==0.645D 49.665 49
d'/mm 29.5
H/mm H~0.5D 38.5 40
h/mm h==0.41D 31.57 32.92
e/mm 0.4
C/mm HEEHRHE 29.7
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50%
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Table 2 Calculated diameter check result of @76mm

steel tooth tricone bit

S 5 IIE]

B/(%) 54 54 54 54
S/mm 1 1 1 1
d/mm 49 49 49 49
d'/mm 29.5 29.5 28.5 28.1
H—h/mm 7.08 7.08 7.45 7.45
¢/mm 0.4 0.4 0.4 0.4
C/mm 30 29.7 30 30
tan(3,/2) 0.4957  0.4870  0.4870  0.4869
AR 4 5 4 5
D/mm 77.58 77.03 77.04 77.03
tan(,'/2) 0.8809  0.8784  0.8853  0.8869
BRI EL 5 5 4 4
D'/mm 76.77 76.17 76.18 75.94
2y/(°) 108 108 108 109
H/mm 40 40 40 40

M/mm 3.32 3.69 3.32 3.55
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Fig.3 Diagram of bottom breakage layout
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Fig.4 Interfit diagram of tooth row
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Table 3 Design results of @76mm steel tooth tricone bit ball bearing

A (3) TR

Z B W A % & % W L BT HUE
WER AR dp/mm 4.7625
KA EAE d,/mm 21
RUREE n K3 A=0.Di=d,, F BT 51 £ WEKEL 13.7322 13
A B AR Y 8 B A2 Dy/mm K (3P A=0.4d,,n=13 20.5128
R PR ME K42 D,/ mm D,=D,+d,+0.1(Z 5 HU ) 25.3753 25.4
oF SR PR ME KR d,/mm d,=D,—d,—0.1(Z 5 HLfH) 15.6503 15.7
RS B A2 D/mm D=(D,+d,)/2 20.55 20.55
S JE 1R ) B A/ mm K (3)h n=13 .D,=20.55.d,=4.7625 2.0207 2.0207
A Bk A 7 1) 42 18] ] Bl e /mm e=D,—d,—2d, 0.1750 0.1750
BIER il AR (VR JE 2 42 R/mm R=0.515d, 2.45 2.45
Aty v [B] B 222/ mm K (4)He=0.1750 [R=2.45 .d,=4.7625 0.1281 0.1281
x4 BERIB(Z)ME=FRELFEENSH
Table 4 Structural parameters of self-cleaning Type 4 (Z) steel tooth tricone bit
Z B - i - fi_& - BT
k6] SCHRL7] HEE
d=49 7.63~13.63 6.37~7.16
N d=18.14 5.34~11.34 4.30
% H,/mm H,=(4~10)+0.0744,
d:=30.07 6.23~12.23 5.68
d:=38.10 6.82~12.82 5.74
- HMHED ] 1=(7~12)+0.06D  =(0.105~0.14)D 11.62~16.62  8.09~10.78  11.62~16.62
HoAth 5 bl t=(5~10)+0.06D 9.62~14.62 9.62~14.62
2 29,/ 1 HE 1l 38~40 41.70~49.21
HAl 5 el 40~42 45.99~50.91

TE = 2 2% 5 B K B2 (mm ) 5 D g B3k B BLAR (77 mm) s A Al SHLT Bk & BlEaa UM EC R 5 r = R

EES i 5 NG R, ANHE S B A BE S 10.44-0.06D=15.02 mm . HAth {5 B 15 5K 7.4+ 0.06D=12.02 mm

RS TREEGEHEHEE

Table 5 Number of teeth in each ring of the cone

A wooHE R
Z K Z z
t/mm d;/mm - — t/mm d;/mm —
A B U B U
— ST 11 18.14 5.62~3.35 4
—eFR 11.62~16.62 13.12~9.08 12 9.62~14.62 30.07 9.65~6.19 7
=54 13 38.10 12.31~7.98 10

A O i T LT AT TOU A% 78T 5 A7 74 00 T 52 2k il ) S
A CESR RN —F, ) s o,——F WP F 4
BELR B e fy (COF B w4 F ST 58 R HE A D) B9 — 2,

Tt

T,

Jd

B, mm; ——F % 5 T, mm
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Table 6 Design result of wedge milling teeth of @76mm steel tooth tricone bit

— 5Tk —5 R =58

S Sk Pk bk Pk Sh 3k Pk

flird WU i LLSiEs flerd WdE AR WUE R M R HUE
2¢,/() 50 50 90 90 50 50 90 90 50 50 50 50
b/mm 1.5 1.5 1.8 1.8 15 1.5 1.5 1.5 15 1.5 1.5 1.5
6'/mm 1.5 1.5 1.8 1.8 15 1.5 1.5 1.5 1.5 1.5 1.5 1.5
z 11 11 4 4 12 12 7 7 13 13 10 10
d;/mm 49 49 18.1421 181421 49 49 30.0711 30.0711 49 49 38.0964 38.0964
[/mm 11 11 10 10 7.5 7.5 5 5 5 5 4.5 4.5
2y./() 40 49.2101 42 50.9099 40  41.7045 42 46.4097 40  43.9653 42 459927
y./() 18.2561 22.5402 15.1861 18.6027 18.2561 19.0457 15.1861 16.8640 18.2561 20.0952 19.1827 21.0386
B/() 144276 15.8966 17.1784 20.0348 14.9237 15.2133 21.8379 23.2418 15.3772 16.0184 14.2380 14.8965
2a,/(°)  70.9659 80.0000 122.6016 130.0000 68.3274 70.0000 86.0422 90.0000 66.0998 70.0000 76.0939 80.0000
R,/mm 2 2 3 3 2 2 3 3 2 2 2 2
H/mm  7.23  6.26 2.74 2.38 6.71 6.53  4.87  4.61 6.22 585 536  5.05
H/mm 799  7.01 4.69 4.30 734 716 5.96 568  6.74  6.37 6.05  5.74
£/mm 13.80  13.80  12.83 12.83 1268 12,68 13.05 13.05 11.73 11.73 1177  11.77
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