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Company Profile

Haojiang Drilling Service Co., Ltd (referred to as HJD BITS) formerly
known as Shanghai First Petroleum Machinery Factory, was established

in 1956 and was the first enterprise in China to produce tricone bits. In

1993, it jointly established Baosheng Drilling Machinery Co., Ltd. with
f Hongkong Baoli International Group Corp. Limited. In 1999, Baosheng
Drilling Machinery Co., Ltd. was acquired by Kingdream Public Limited
Company a leading domestic manufacturer of tricone bits. In 2004, at
the request of Kingdream Public Limited Company, Shanghai Haojiang

Drilling Machinery Parts Co., Ltd. was established and became an

important cooperative manufacturer of Kingdream Public Limited
.é D . Company with its stable and reliable product quality. In 2014, the

e manufacturing base was built in Kunshan, Suzhou, and Kunshan Haoji-

D ang Drilling Tools Co., Ltd. was established. With the continuous devel-
opment of the company, Kunshan Haojiang Drilling Tools Co., Ltd. and

Sinotai Petroleum Equipment Co., Ltd jointly established Haojiang

. O e '! Drilling Service Co., Ltd.
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Wamly engaged in the research, development, production, and sales of various series of Roller —

% ﬁnne Bits, PDC Bits, Hybrid Qit'ﬁﬁenter Bits, Core Bits and Engineering Bits, with product specifications H N E S I
covering 3 7/8 -26". Besides g|___ used in the domestic market, HID BITS' products also sell well in Japan,

= Sqw_st Asiaand North A eri 'ri eceiving high praise and favor from domestic and foreign customers.

— *WIth flexible market adapt on mec anism, HID BITS can provide stable quality and reliable oil products to
| domestic and foreig rs timely manner, while also providing excellent pre-sales and after-sales H . R
| ices. ; production line of drill bits mainly with CNC machining center, S A E
\NM SS e system, established a comprehensive quality assurance system, and -
as 1 and A e ions.
S~ P
phllosophy of "Honest, Share, Win-win, Responsibility”, insists on - e

g design, promoting quality with adv"ced technology, ensuring quality with

HJD BITS adheres to-the co
asing quallty with le

ent, co ously expanding domestic and international markets. HJD BITS will continu- - -
st solutions for the oil drilling ind ) oose HJD BITS, choose the excellent '
a Made in Chi ¢ al. - .
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R & D Capability

Cutting Force (N)
i
2

§ Simulate Raw Data ! |
{ ww: Simulated Mean

s Experimental Mean Experiment.
Raw Data LN |

Petro Dynamics Research W=t

Working Area Working Area 1 n - T - — - E—
Time

HJD Bits has the ability and method of analyzing the mechanical properties of rock under atmospheric
pressure and confining pressure, has the ability to interpret logging curves, and constructs a typical rock

constitutive model. Fuu- Size Bit SimlIlation Drilling

Through the micro-drilling test bench and the whole drill bit test bench, the bottom drilling pressure,
bottom flow field and bottom working conditions of the well are simulated, and the drilling simulation,
rock breaking mechanism simulation and hydraulic parameters of the whole drill bit are simulated.

And practical models such as geometric kinematics of drill bits, simplified wear models of practical working
conditions, and automatic optimization model of unbalanced force are constructed.

Unit Cutting Research

Through the test and analysis of the single-tooth working load of a variety of different structures, the
influence of inclination, diameter, non-planar, lithology and other factors on the load was obtained.

And the single-tooth rock breaking force model and single-tooth bearing calculus model under various
working conditions were established.

B ek e

Crack Initiation Crack Growth Crack Penetration
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PDC Cutter Optimization IDS (Intelligent Design Systems)

HJD Bits has established long-term cooperative relationships with well-known PDC Cutters manufacturers IDS (Intelligent Design Systems) on the basis of a large number of basic experiments and computer simula-
and research institutions, jointly conducting in-depth research in material formulas, synthesis processes, tions, applies drill bit geometry, drill bit kinematics, drill bit cutting mechanics, integrates more than 30
and tooth structure, tackling key core technologies, and mastering strong independent research and proprietary technologies, and builds a parametric, standardized and automated intelligent design platform.

development capabilities.
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IDS intelligent tooth layout and optimization function:

4000
§ / can automatically couple the profile, and realize the WYSIWYG of tooth surface spacing, tooth-tail spacing,
E 3000 // R N wear trend, and unbalance force. At the same time, the imbalance force can be automatically optimized.
2000 2 &
1000 / / IDS can realize the automatic tooth layout, automatic modeling, automatic drawing, imbalance force
V5 - optimization, hydraulic optimization and intelligent checking of steel body PDC bits, matrix PDC bits, hybrid
: ////// bl i T ; 9 d Y

bits, core bits, and bi-center bits.
0 0.002 0.004 0.006 0.008 0.01 0.012

Tooth Shape Optimization

Time
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Roller Cone Bits

Product Naming Method

HJD BITS model consists of four parts: bit diameter code, series code,IADC code, and

additional structural feature number.

For example: 81/2 XMH 537 G
Bit Diameter Code L Additional Structural Feature Number

Series Code IADC Code

- 8 1/2 is the bit diameter code, indicating that the diameter of the bit is 8 1/2in or 215.9mm.

Bit Application Table

- XMH is the series code, indicating that the rubber sealing series of journal bearing.

Bit Application XMH XMG XMw XMK XMF XME XMy

- 537 is IADC code, indicating that the 3rd level toothed bit with low compressive strength and

) ] Slim Hol
soft to medium hard formations. 'y s

Medium-high speed

‘

- G is an additional structural code, indicating that the palm back is embedded with diameter
retaining teeth. General Strata

Air Cooling

Bit Structural Characteristics

Bit Structural Characteristics XMH XMG XMW XMK XMF XME XMy

Journal Bearing A A A

Roller Bearing A A A A A
Floating Bearing
Rubber Seal

Metal Seal

“7 PAGE-09
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Bit IADC Code

Bit Size and API Connection Thread

> Applicable Strata Structure Characteristics
2 ir] Non-sealed
o Non-sealed [Non-sealed Air-| NOn-seale Sealed Sealed Roller Sealed Sealed Journal
= . . Roller Cooled Roller Rollgr Bearing Roller Bearing Gauge Journal Bearing Gauge
S Series Lithology Grade|  Bearing Bearings Proteae Bearing Protection Bearing Protection
e 1 2 3 4 5 6 7
1 A A A A A
Soft strata with low 2 N ~ N N N
1 |compressive strength
and high drill ability 3 A A A A A
4
1 A A A A A
Medium to medium 2
5 - F A A
o 2 | hard strata with high
compressive strength | 3 A
4 A A A A
1 A A
3 Semi-abrasive and 2 A A A
abrasive hard strata 3
4
1 A A
Soft strata with low 2
4 |compressive strength
and high drill ability 3 A A
4 A A
1 A A
Soft to medium strata | 2 A A
5 | with low compressive
strength 3 - = -
4 A A A
1 A A A
a Medium-hard strata 2 A A
= 6 |with high compressive
strength 3 A A A
4 A A
5 1 A
Semi-abrasive and 2 o
u abrasive hard strata
3 A
4 A
1
Highly abrasive and 2
8 extremely hard
formations 3 A A
4
“7 PAGE-11

Bit Size API Connection Thread | Recommended Make-up Torque
in mm in KN.m
37/8 98.43
2 3/8 REG 4.0-4.7
4172 11430
45/8 117.48 27/8 REG 6.0-7.5
43/4 120.65 2
51/8 130.18 %
51/4 133.35 2
53/8 136.53 9
51/2 139.70 g
55/8 142.88 o]
57/8 149.23 31/2 REG 9.5-12.2 a
6 152.40
61/8 155.58
61/4 158.75
61/2 165.10
65/8 168.28
63/4 171.45
71/2 190.50
75/8 193.68
77/8 200.03
81/8 206.38 41/2 REG 16.3-21.7
83/8 212.73
81/2 215.90
83/4 222.25
9 228.60
91/2 241.30
95/8 244.48
97/8 250.83
105/8 269.88
115/8 295.28 6 5/8 REG 37.9-433
117/8 301.63
121/4 311.15
13172 342.90
135/8 346.08
133/4 349.25
143/4 374.65
151/2 393.70
16 406.40
171/2 444.50
187/8 479.43 7 5/8 REG 46.1-54.2
191/3 490.54
20 508.00
22 558.80
24 609.60
26 660.40
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Nozzle Series

Nozzle Dimension Series

Nepel S @l Bit Diameter Size Nozzle Outer Diameter Nozzle Length Nozzle Outlet Diameter Size
in mm mm mm mm
Siil 33/4-51/2 | 95.25-139.7 20.3 17.48 6-14mm, distance Tmm
S2 55/8-7 3/8 |142.88-187.33 2351 19.05 6-16mm, distance Tmm
S3 71/2-8 1/4 |190.5-209.55 29.74 20.62 6-22mm, distance Tmm
S4 83/8-14 5/8 |1212.73-371.48, 32.89 26.97 6-22mm, distance Tmm
S5 14 3/4-26 | 374.65-660.4 40.84 26.97 6-22mm, distance Tmm
sc2 83/8-121/4 |212.73-311.15 285 26.0 6-16mm, distance Tmm
SC4 13 3/8-26 |339.73-660.4 32.89 3532 6-22mm, distance Tmm

API Roller Cone Bits Tolerances

Note: Extended nozzles and special nozzles can be designed and developed according to user needs.

API Roller Cone Bits Tolerances (Excluding Mining Bit)

Bit Diameter Size Diameter Tolerance For example: S - 16
in mm in mm Standard type J —L Nozzle Outlet
Diameter Size 16mm
For 8 3/8-14 5/8 inch bits
33/8-133/4 85.73-349.25 0-1/32 0-0.79
14-17 1/2 355.6-444.5 0-1/16 0-1.57
17 5/8-26 447.68-660.4 0-3/32 0-2.38
Mining Roller Cone Bits Tolerances
Bit Diameter Size Diameter Tolerance
in mm in mm
33/8-43/4 85.73-120.65 0-1/16 0-1.57
Standard Nozzle Extended Nozzle Center Nozzle
51/8-6 3/4 130.18-171.45 0-5/64 [SEE ] Bl . SN e : 777777777777777777 : 7777777777777
71/2-9 190.5-228.6 0-1/8 0-3.18
91/2-171/2 241.3-4445 0-5/32 0-3.97
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Bit Size Bit Type
PRODUCT SERIES INTRODUCTION " =
HJD BITS is named according to their.bearing strueturé and product structure. 31/8 9843 HVIHITTG XMHIZTE, XMHI3TE, XVMFS3T6, XHETT6, XIIHE37
45/8 117.48 XMH117G. XMH127G. XMH137G. XMH537G. XMH617G. XMH637G
Drill Bits series named according to the bearing structure includes: XMH, XMG, XMW, XMK, XMF 55/8 142.88 XMH117G. XMH127G. XMH137G. XMH537G. XMH617G. XMH637G
57/8 149.23 XMH117G. XMH127G. XMH137G. XMH537G. XMH617G. XMH637G
Drill Bits series named according to product structure includes: XME, XMY 6 1524 MHT17G, XMH1276. XMH1376. XMHS37G, XMH6176. XMIHG37G
61/4 158.75 XMH117G. XMH127G. XMH137G. XMH537G. XMH617G. XMH637G
61/2 165.1 XMH117G. XMH127G. XMH137G. XMH537G. XMH617G. XMH637G
63/4 171.45 XMH117G. XMH127G. XMH137G. XMH537G. XMH617G. XMH637G
71/2 190.5 XMH117G. XMH127G. XMH137G. XMH537G. XMH617G. XMH637G
N 77/8 200.03 XMH117G. XMH127G. XMH137G. XMH537G. XMH617G. XMH637G
8172 2159 XMH116. XMH117G. XMH126. XMH127G. XMH136. XMH137G. XMH216. XMH217G. XMH437G. XMH447G. XMH517G

XMH537G. XMH547G. XMH617G. XMH637G

XMH

XMH116. XMH117G. XMH126. XMH127G. XMH136. XMH137G. XMH216. XMH217G. XMH437G. XMH447G. XMH517G

Journal Bearing Rubber Seal Roller Cone Bits DR | e awsire xweire X
91/2 2413 XMH117G. XMH127G. XMH137G. XMH217G. XMH437G. XMH517G. XMH537G. XMH547G. XMH637G
. . . . . . . . 97/8 250.83 XMH117G. XMH127G. XMH137G. XMH217G. XMH437G. XMH517G. XMH537G. XMH547G. XMH637G
= XMH series bits are O-type rubber sealed journal bearing bits, matched with different cutting
. XMH116. XMH117G. XMH126. XMH127G. XMH136. XMH137G. XMH216. XMH217G. XMH437G. XMH517G. XMH537G
structures, which can adapt to extremely soft to extremely hard bottom layers. 1058 269.88
115/8 29528 XMH116. XMH117G. XMH126. XMH127G. XMH136. XMH137G. XMH217G. XMH227G. XMH417G. XMH437G. XMH517G
< The surface of the tooth palm bearing is overlaid with a wear-resistant alloy layer, and the tooth y AMH537G. XMHS47G. XMH6176. XMHE27G. XMH637G
wheel bearing is silver plated, improving its load-bearing capacity and anti-bite ability. 1778 30163 XMH116. XMH117G. XMH126. XMH127G. XMH136. XMH137G. XMH217G. XMH227G. XMH417G. XMH437G. XMH517G
’ XMHS37G. XMH547G. XMH617G. XMHG627G. XMH637G
< The use of a new type of lubricating grease that can withstand high temperatures of 250 degrees - 31115 XMH116. XMH117G. XMH126. XMH127G. XMH136. XMH137G. XMH216. XMH217G. XMH437G. XMH517G. XMHS37G
and is resistant to wear has improved the high-temperature resistance of the sealing lubrication ) XMH617G. XMH637G
system. 135/8 346.08 XMH117G. XMH127G. XMH137G. XMH437G. XMH517G. XMH537G
. ) ) ) . . . 14 3/4 374.65 XMH117G. XMH127G. XMH137G. XMH437G. XMH517G. XMH537G
< Thg inset bit adopts high-strength and high toughness hard alloy teeth, which improves the impact 1512 3937 MHT17G, XMH1276. XMH1376. XMHA37G, XMHS 176, XVIH337G
resistance of the teeth and reduces the rate of tooth breakage. 16 4064 XMH117G. XMH127G. XMH137G. XMH437G. XMH517G. XMH537G
. . . . . . 17172 444.5 XMH117G. XMH127G. XMH137G. XMH437G. XMH517G. XMH537G
<7 Welding wear-resistant materials on the tooth surface of steel toothed drill bits to further improve /!
the wear resistance of drill bits. Note: The size and model of bits not shown in the table are designed according to user needs.

“7 PAGE-15 PAGE-16 “7
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XMG

Roller Bearing Rubber Seal Roller Cone Bit e
ouer bearing Kubner seat kouwer Lone bits Bit Type
in mm
. : L . . ’ P ’ ) 81/2 215.9 XMG114. XMG115G. XMG124. XMG125G. XMG134. XMG135G. XMG214. XMG215G. XMG234. XMG235G
<7 The XMG series bit is an O-ring rubber sealed roller bearing bit, which is an ideal tool for high
. L 91/2 2413 XMG114. XMG115G. XMG124. XMG125G. XMG134. XMG135G. XMG214. XMG215G. XMG234. XMG235G o
drilling speed drilling. o
95/8 244.48 XMG114. XMG115G. XMG124. XMG125G. XMG134. XMG135G. XMG214. XMG215G. XMG234. XMG235G =N
_ S . . . . . )
S PlaCe the Cyllndrlcal rO”Ing element in the grOOVE Of the tOOth Wheel body’ InCreaSIng the size Of 97/8 250.83 XMG114. XMG115G. XMG124. XMG125G. XMG134. XMG135G. XMG214. XMG215G. XMG234. XMG235G -
the journal, and having the ability to withstand high drilling pressure and adapt to high rotational 105/8 269.88 mg;:g;ﬁ;ﬁi?’”m“' HMG125G. XMG134. XMGT3SG. XMG215G. XMG235G. XMGATS6. XMG435G 9
- =
speeds. 115/8 295.28 XMG115G. XMG125G. XMG135G. XMG435G. XMG515G. XMG535G o
=]
. S . . . XMG114, XMG115G. XMG124. XMG125G. XMG134. XMG135G. XMG215G. XMG235G. XMG415G. XMG435G B
<7 The surface of the thrust bearing pair is subjected to wear reduction and hardening treatment 121/4 31115 XMG5156. XMG5456 o+
. wn
respectively, improving its load-bearing capacity and anti-bite ability. 135/8 346.08 XMG114. XMG115G. XMG124. XMG125G. XMG134. XMG135G. XMG435G
- . ) . ) ) 13 3/4 349.25 XMG114. XMG115G. XMG124. XMG125G. XMG134. XMG135G. XMG435G
<7 Adopting a new type of lubricating grease that can withstand high temperatures of 250 degrees
. ) ) ) A ‘ T 14.3/4 374.65 XMG114. XMG115G. XMG124, XMG125G. XMG134, XMG135G. XMG435G. XMG515G. XMG535G
and resist wear, improving the high-temperature resistance of the sealing lubrication system. 151/2 3937 XMG114. XMG115G. XMG124. XMG125G. XMG134. XMG135G. XMGA35G. XMG515G. XMG535G
. . . . . . . 16 406.4 XMG114. XMG115G. XMG124. XMG125G. XMG134. XMG135G. XMG435G. XMG515G. XMG535G
< The inset bit adopts high-strength and high toughness hard alloy teeth, which improves the impact
. 171/2 4445 XMG114. XMG115G. XMG124. XMG125G. XMG134. XMG135G. XMG215G. XMG235G. XMG435G. XMG515G. XMG535G
resistance of the teeth and reduces the rate of tooth breakage.
187/8 479.43 XMG114. XMG115G. XMG124. XMG125G. XMG134. XMG135G. XMG435G. XMG515G. XMG535G
< Welding wear-resistant materials on the tooth surface of steel toothed drill bits to further improve 19173 49054 XMGT14. XMGTT5G. XMG124. XMG125G. XMG134. XMG1356. XMGA35C. XMGS156. XMG535G
. ks 20 508 XMG114. XMG115G. XMG124. XMG125G. XMG134. XMG135G. XMG435G. XMG515G. XMG535G
the wear resistance of the drill bit.
22 558.8 XMG114. XMG115G. XMG124. XMG125G. XMG134. XMG135G. XMG435G. XMG515G. XMG535G
24 609.6 XMG114. XMG115G. XMG124. XMG125G. XMG134. XMG135G. XMG435G. XMG515G. XMG535G
26 660.4 XMG114. XMG115G. XMG124. XMG125G. XMG134. XMG135G. XMG435G. XMG515G. XMG535G

Note: The size and model of bits not shown in the table are designed according to user needs.

“7 PAGE-17 PAGE-18 7



£ HJDBITS
~/ RiI#hisk

XMW
Non-sealed Roller Bearing Roller Cone Bits

J

The XMW series bits are non-sealed Roller Bearing bits, which are ideal and economical tools for
high-speed drilling and geothermal well drilling. Their main structural characteristics are:
Bits of 20 and above adopt a roller-ball-roller-roller structure.

d

< 9 Y% - 17 %2 bit bearing adopts a roller-ball-roller-thrust structure.

Jd

Bit bearings below 8 1/2 of the bit adopt a roller-ball-small shaft-sliding thrust structure, suitable
for high rotational speeds.

<7 The bit bearing is not sealed, and the drilling fluid directly enters the bearing cavity to cool the
bearing, making it suitable for geothermal well drilling.

“7 PAGE-19

Bit Size Bit Type
mm

117.48 XMW211

149.23 XMW121. XMW211

158.75 XMW121. XMW211. XMW321

165.10 XMW121. XMW211. XMW321

171.45 XMW121. XMW211. XMW321

190.50 XMW121. XMW131. XMW211. XMW241

193.68 XMW121. XMW131. XMW211. XMW241

215.90 XMW111. XMW121. XMW131

241.30 XMW111. XMW121.. XMW131

295.28 XMW111. XMW121. XMW131

311.15 XMW111. XMW121. XMW131

374.65 XMW111. XMW121. XMW131. XMW211. XMW241. XMW321

393.70 XMW111. XMW121. XMW131

406.40 XMW1T11. XMW121. XMW131. XMW211. XMW241. XMW321

444.50 XMW1T11. XMW121. XMW131. XMW211. XMW241. XMW321

490.54 XMW111. XMW121. XMW131. XMW211. XMW241. XMW321

508.00 XMW111. XMW121. XMW131. XMW211. XMW241. XMW321
22 558.80 XMW111. XMW121. XMW131. XMW211. XMW241. XMW321
24 609.60 XMW111. XMW121. XMW131. XMW211. XMW241. XMW321
26 660.40 XMW111. XMW121. XMW131. XMW211. XMW241. XMW321

Note: The size and model of bits not shown in the table are designed

according to user needs.
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XMK
Non-sealed Roller Air Bearing Mining Roller Cone Bits

Bit Size

. . . . . . Bit Type

< The XMK series bits are non-sealed roller bearing bits that are cooled and cleaned by air with fast n o b
drilling speed and good strength which are used for the development of open-pit coal mines, iron 57/8 149.23 XMK532. XMK542. XMK612. XMK632. XMK642. XMK712. XMK722. XMK742. XMK832
mines, and non-ferrous metal mines. 61/4 158.75 XMK532. XMK542. XMK612. XMK632. XMK642. XMK712. XMK722. XMK742. XMK832
63/4 17145 XMK532. XMK542. XMK612. XMK632. XMK642. XMK712. XMK722. XMK742. XMK832
7 The thrust bearing is made of materials with high wear resistance, high hardness, and high tem- 77/8 200 XMK532. XMK542. XMK612. XMK632. XMK642. XMK712. XMK722. XMK742. XMK832
perature resistance to improve its load-bearing capacity. 81/2 215.90 XMK532. XMK542. XMK612. XMK632. XMK642. XMK712. XMK722. XMK742. XMK832
83/4 222.25 XMK532. XMK542. XMK612. XMK632. XMK642. XMK712. XMK722. XMK742. XMK832
< The air-cooling system can improve the air circulation conditions in the bearing cavity and reduce 9 2286 XMIKS32. XMK542. XMKET2. XMK632. XMK642. XMKT12. XMK722. XMIK742. XMKE32
. . . . 97/8 250.825 XMK532. XMK542. XMK612. XMK632. XMK642. XMK712. XMK722. XMK742. XMK832

the temperature inside the bearing cavity.

il 2794 XMK532. XMK542. XMK612. XMK632. XMK642. XMK712. XMK722. XMK742. XMK832
= The cutting structure adopts circular arc hard alloy ball teeth to improve compressive strength and 1214 31115 HMIS32 XMKS42. XIVIKG12 XMKE32 XMKG42. XWIKTT2 XMK722. XMK742. XMIKE32
133/4 349.25 XMK532. XMK542. XMK612. XMK632. XMK642. XMK712. XMK722. XMK742. XMK832

wear resistance and reduce tooth breakage rate.

Note: The size and model of bits not shown in the table are designed according to user needs.
< The palm back is equipped with hard alloy teeth and welded with wear-resistant alloy to reduce

wear on the palm back and extend bearing life.
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XMF
Floating Bearing Rubber Seal Roller Cone Bits

< The XMF series bits adopt a unique floating bearing structure, greatly reducing the friction heat
and wear of the bearing system. They are more suitable for high speed, high drilling pressure, and
medium speed and medium drilling pressure, strengthening drilling technology, and greatly

improving the service life, reliability, and stability of the bearings.

7 The floating element is made of new materials and has the characteristics of high strength, high

elasticity, high temperature resistance, and high wear resistance.

7 With new lubricant and hydrogenated Nitrile rubber, it can withstand 250 °C high temperature,

wear, and tear resistance.

7 The back of the tooth palm is embedded with hard alloy teeth, effectively protecting the palm tip

and preventing wear on the palm back and oil cup detachment.

Bit Size .
Bit Type
in mm
81/2 215.90 XMF117G. XMF127G. XMF137G. XMF437G. XMF447G. XMF517G. XMF537G
91/2 24130 XMF117G. XMF127G. XMF137G. XMF437G. XMF447G. XMF517G. XMF537G
121/4 311.15 XMF117G. XMF127G. XMF137G. XMF437G. XMF447G. XMF517G. XMF537G

Note: The size and model of bits not shown in the table are designed according to user needs.
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XME
Single Piece Engineering Bits

> Adopting a journal bearing form, the surface of the tooth palm bearing is welded with a hard alloy
layer, and the tooth wheel bearing is silver plated, providing load-bearing capacity and anti bite
ability. Choosing a suitable sealing structure based on different usage conditions can make metal
sealed bearings suitable for higher speeds.

< Alloy teeth are covered on the back of the dental palm, and high exposed ball head teeth are used

near the oil storage hole to significantly improve the working condition of the drilling tool during

horizontal drilling and effectively protect the dental palm and oil storage hole.

7 The optimized design of the number of tooth rows, tooth numbers, and exposed height of

wedge-shaped or conical spherical teeth fully utilizes the cutting ability and cutting speed of the
drill bit.
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mm
Max OD of Cone

130

Bit Type

XME127GLIXME537GL. XME6E7GL, XME63 76 XMEJ537GL: XMEJ617GL: XMEJ637GL

150

XME127GL. XME537GL. XME617GL. XME637GLaXMEI537GL. XMEJ617GL. XMEJ637GL

180

XME127GL. XME537GL. XME617GL. XME637GL. XMEJ537GL. XMEJ617GL. XMEJ637GL

205

XME127GL. XME537GL. XME617GL. XME637GL. XMEJ537GL. XMEJ617GL. XMEJ637GL

260

XME127GLE XMES37GL. XME617GL. XME637GL. XMEJ537GL. XMEJ617GL. XMEJ637GL

300

XME127GL. XME537GL. XMEGT7GL. XME637GL. XMEJ537GL. XMEJ617GL. XMEJ637GL

Note: The size and model of bits not shown in the table are designed according to user.needs.
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XMY
Single Cone Bits

7 The XMY series single cone bits are mainly used to scrape and break rocks, suitable for small hole
drilling operations such as sidetracking and deepening of old wells at high speeds and high drilling

pressures.

< The cone and drill body have two levels of diameter protection, with active cutting diameter protec-
tion teeth and passive anti wear diameter protection teeth embedded on the drill body, which has
good diameter protection and reverse reaming function.

< High saturated Nitrile rubber ring is used for bearing seal to optimize seal compression and
improve seal reliability.

7 The surface of the tooth palm bearing is welded with a hard alloy layer, and the tooth wheel bear-

ing is silver plated to improve its working ability.
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Bit Size

Bit Type
in mm
37/8 98.43 XMY537. XMY617
41/2 1143 XMY517. XMY527. XMY537. XMY617
45/8 117.48 XMY437. XMY517. XMY527. XMY537
43/4 120.65 XMY437. XMY517. XMY527. XMY537
) 55/8 142.88 XMY517. XMY537. XMY617. XMY637
57/8 149.23 XMY517. XMY537. XMY617. XMY637
6 152.4 XMY517. XMY537. XMY617. XMY637
61/4 158.75 XMY517. XMY537. XMY617. XMY637
: 61/2 165.1 XMY517. XMY537. XMY617. XMY637

Note: The size and model of bits not shown in the table

are designed according to user needs.
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HDD ' N -
Hole Opener

<> HDD Hole Openers are universal rock reaming drilling tools in the non-excavation and crossing
construction industry. Our company independently designs and produces tooth wheel palms, which

can produce various types of tooth wheel reamers suitable for various formations. | Bit Size
i imi i g'pzlzekr'%ieze mm Bit Type

Reasonable arrangement of tooth wheel palm piece, optimized design of tooth row number, tooth Max OD of Cone
number, exposed tooth height and unique tooth shape to enhance the cutting ability and cutting = - I 1 81/2 130 XME127GL. XME537GL. XME617GL. XME637GL. XMEJ537GL. XMEJ617GL. XMEJ637GL
speed of the drill bit. - Is | ) . Ty 97/8 150 XME127GL. XME537GL. XME617GL. XME637GL. XMEJ537GL. XMEJ617GL. XMEJ637GL
bt W i | . o 121/4 180 XME127GL. XME537GL. XME617GL. XME637GL. XMEJ537GL. XMEJ617GL. XMEJ637GL

. . . . > % h | L E or

< Optimize the design of the diversion channel to better discharge rock debris and prevent repeated 300-1600 mm 133/4 205 XME127GL. XME537GL. XME617GL. XME637GL. XMEJ537GL. XMEJ617GL. XMEJ637GL
crushing. " % W —— "l e 171/2 260 XME127GL. XME537GL. XME617GL. XME637GL. XMEJ537GL. XMEJ617GL. XMEJ637GL
: o - 20 300 XME127GL. XME537GL. XME617GL. XME637GL. XMEJ537GL. XMEJ617GL. XMEJ637GL

~ Equipped with a proper guiding belt, the guiding effect is good, and it can smoothly contact the

X e Fall = Note: The size and model of bits not shown in the table are designed according to user needs.
wellbore wall, reducing the tendency of pipeline trajectory change.

- Optimize the welding process to prevent damage to the sealing components caused by welding
overheating.

~7 PAGE-29




Since 1956 »

Special Application Type

XMR Geothermal Drill Bits

<> XMR series geothermal drill bits are used to collect and develop geothermal (including thermal

energy, water and mineral) resources in different temperature ranges.

&
o
E
o)
o
3
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@
=
wn

XMS Water Well Drill Bits

7 XMS series water well drill bits are used for geological survey exploration and water well drilling.

XMM CBM Drill Bits

< XMM series CBM drill bits are used in coalbed methane exploration and development, and have the
characteristics of long bearing life, strong wear resistance, good palm back diameter preservation
effect and high reliability.

XMD Freeze-hole Drill Bits

< XMD freeze-hole drill bits are used in mine construction to drill frozen holes around the bore to be
dug in order to form a freezing wall.
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Roller Cone Bits Additional Features

Serial No | Code Additional Structure Features
1 c Center Nozzle
2 G Back of palm inlaid with diameter retaining teeth
3 K Wide top tooth
4 L Metacarpal support block
5 T Dome wedge tooth (trimming tooth)
6 X Convex wedge-shaped teeth
7 Y Conical tooth

C: Indicates that there is a nozzle arranged at the center of the bit. The central
nozzle can effectively clean the cone, reduce the mud inclusion phenomenon of
the bit, and improve the mechanical drilling speed of the bit. It is suitable for drill-
ing in extremely soft to soft formations.

G: The back of the bit is reinforced with embedded teeth, which can effectively
improve the diameter retention performance of the bit and extend its service life.

K: Insert wide teeth on the bit, mainly aimed at improving the mechanical drilling
speed of tricone bit in hard plastic formations. It is suitable for drilling in plastic
formations such as mudstone and sandstone in medium to medium hard forma-
tions.
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L: It indicates that the upper and middle parts of the palm back are reinforced with
teeth, which is beneficial for improving the working state of the drill bit. Drilling in
directional and horizontal wells can effectively protect the teeth and oil storage
holes.

T: Indicates that the teeth are specially sized. The special diameter maintaining
cone bit adds a row of wedge-shaped trimming teeth between the back cone
teeth and the outer row teeth. Its increase can not only improve the mechanical
drilling speed and diameter retention ability of the bit, but also effectively trim
the wellbore and improve drilling quality. Suitable for drilling in soft to medium
hard formations; Due to its excellent lateral cutting ability, combined with a
bearing sealing structure that adapts to high rotational speeds, it is an ideal tool

for drilling directional and horizontal wells.

X: The main cutting teeth of the tooth wheel are low stress convex wedge-shaped
teeth or wedge-shaped teeth, which can achieve high drilling speed in soft to

medium hard formations and have a long service life.

Y: Indicates the insertion of conical teeth on the bit, which is suitable for drilling
in hard plastic formations.
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PDC Bits

1. Product Naming Method

Naming Rules: Size- Type- Blade Qty- Cutter Size- Design Code- Additional Features Example:215.9 S51661

Full Size Nominal diameter, in millimeters, with 2 decimal places reserved
Size Bi-Center Bit Diameter-Enlarged diameter, in mm, with 2 decimal places reserved
Core Bits Nominal diameter - core diameter, in millimeters, with 2 decimal places retained.
S M H B C E
Type - e : - - e
Steel Body Matrix Body Hybrid Bits | Bi-center Bits Core Bits Engineering Bits
Code Blade Qty- Code Blade Qty- Code Blade Qty-
1 1 5 5 9 9
Blade
2 2 6 6 A 10
Qty-
3 3 i/ 7 B 11
4 4 8 8 C 12
Code Dia.mm Code Dia.mm Code Dia.mm
Cutter
. 19 19.05 13 13.44 8 8
Size
16 15.875 10 10 £
Design Code Typical Type Design Coda‘ﬂ Typical Type
1 319,416 5 616B,716
Design PDC Bits 2 519,516 6 616B,716B,713
Code 3 519B,516 7 616B,713B,813B
4 516B,616 8 913,1013
Hybrid Bits Cone Qty
F Fast Series RS Rotary Steering Series
Additional
H Hard Series R 360 Cutter Series
Features
D Directional Series P Plasticity Series
Profile }
T i -
r
e .
"
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2. Bit IADC Code

e R —

M/S 2 2 2
L Bit Material Applied Formation Cutters Bit Profile
-
Bit Material Cutter Density Cutter Density Bit Profile
I\égg;,x éf)ede)ll Code | Cutter Density | Code Type mm F'sagat'l/ Short ’I‘ﬂfﬁ Long
1 PDC >24
] ‘* 1 <30 2 PDC 14-24
E 3 PDC <14
o 4 PDC <8 1
1_.-. . 1 PDC >24 g
% . 2 PDC 14-24 o
2 E00 3 PDC <14 =g
(7]
- 4 PDC <8
™ =
@ 1 PDC 1 >24 ! 2 3 4
i 2 PDI .
3 £0-50 C 14-24
g 3 PDC <14
4 PDC <8
1 PDC >24
A S50 2 PDC 14-24
- 3 PDC <14
4 PDC <8
M S |8 — — - — — — | =] =
r '\HI 1 Natural Diamonds | —
| 2 TSP Material —
6 ges;c%gfast 3 | Combination Cutter | __
Impregnated
4 Diamand Bit —
1 Natural Diamonds —
2 TSP Material —
3-7 stones per inati
7 poatiss p 3 Combination Cutter | __ 1 2 3 4
Impregnated —
4 Diamand Bit
1 Natural Diamonds f—
2 TSP Material f—
8 Sr;\%l:gsthzr; 7 3 Combination Cutter | _
cara?
Impregnated
p 4 Diamand Bit -
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F Fast Series
3. Product Series Introduction <7 -Adopting IDS equal wear design models

<7 -Using C2,P1/P2,G2 crown types to optimize the internal cone

bearing pressure and improve straight well anti-deviation capabili-

PDC BitS ties

<7 -Using T1,T2,T3 cutters to enhance nose overall performance and

Steel BOdy PDC BitS shoulder impact resistance

<7 -Applying H1 hydraulic structure design to improve cuttings trans-

Utilizing the IDS system to optimize teeth layout, hydraulic, and imbalance forces, our five-axis port speed and prevent mud cake

machining center ensures the precision of teeth holes. Furthermore, high-strength welding rods are < .Ensuring the balance force is within the green standard, combined

employed for surface reinforcement to meet the individualized requirements of our customers. ] - . . .
with power drilling tools to enhance interlayer penetration capabili-

ties.
Size Range: 3 %" ~26"
Formation IADC Lithology Bits Selection
Clay, M/S316*F, M/S416*F,
Very Soft v g;g}g; Sandstone, M/SA419*F, M/S516*F.
Siltstone M/S519*F
M221/5221 Sandstone, M/S416:F,
Soft M222/5222 Shale, M/S519*F,
Marlstone M/S516*F
Limestone, M/S516*F,
Medium m;gggggg Sandstone, M/S519*F,
Conglomerate M/S619*F

H Hard Series

<7 -Adopting IDS equidistant design models

Matrix Body PDC Bits

The matrix body PDC bit not only
applies the IDS system to optimize the

7 -Using C3, P3/P4, G2/G3 crown types to strengthen the internal cone and

shoulder tooth density, preventing wellbore contraction

“7 -Using T4, T5 high-performance cutters to enhance wear resistance

<7 -Applying H2 hydraulic structure design to improve tooth surface cooling
effect

7 -Implementing multi-blade design technology

tooth arrangement, hydraulic, and
mechanical models but also uses
advanced matrix body formulations to
ensure the strength of the bit body. The < -Implementing B13, BA auxiliary design to improve drill stability and

high-precision and high-performance shoulder wear resistance.

rubber mold guarantees the accuracy Size R 314717 15"
1ze Range: -~

of the tooth holes and crown shape of
. . . Formation IADC Lithology Bits Selection
the matrix body PDC bit, meeting the
. . . Sandstone % "
high-quality customization needs of . M323/5323 i M/S516*H, M/S616*H
Jranaty e A Medium to Hard M333/5333 Polomite, M/S513*H, M/S613*H
domestic and international customers. imestone
Hord M423/5423 g&:{frtha”itef M/S716*H, M/S613*H
ar iltstone, . .
M433/5433 Dolomite M/S713*H, M/S813*H
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D Directional Series

<7 -Adopting IDS equal wear design models.
Using C1,P1/P2,G1 crown types and segmented gauge retention design
technology to improve drill bit guidance.

<7 -Employing low torque design technology and micro-spiral gauge reten-
tion design technology to ensure balance force within the green standard
and enhance tool face stability.

<7 -Adopting dual crown design for shoulder and gauge to improve drill bit
lateral cutting capability.

<7 -Utilizing T3,T4 high-performance cutters to enhanceoverall performance.

Size Range: 3 %4"~12 %"

Formation IADC Lithology Bits Selection
M221/5221 Sandstone, M/S519*D
Soft M222/5222 Shale, M/S516*D
Marlstone
Limestone, M/S516*D
Medium mggggggg Sandstone, M/S519*D
Conglomerate M/S619*D
ford M422/5422 Tuff, Granite, Siltstone, M/S616*D, M/S613*D
ar M433/5433 Dolomite M/S716*D, M/S713*D

RS Rotary Steering Series

<7 -Adopting IDS equal wear design models

<7 -Using C1,P2/P3,G2 crown types to improve drill bit guidance

<7 -Employing low torque design technology to ensure balance force within

the green standard and enhance maneuverability

<7 -Adopting smooth cutting technology and over-center protection design

technology to prevent bit cored.Strengthening the hydraulic configura-

tion of the internal cone to prevent mud cake in the center.

<> -Utilizing T3,T4 high-performance cutters to enhance overall performance

<7 -Using reverse cone tooth design to break large rock fragments in case of

jamming.

Size Range: 5 7" ~12 %"

Formation IADC Lithology Bits Selection
Soft M221/5221 Sandstone, Shale, M/S519*RS
M222/5222 Marlstone M/S516*RS
Medium M322/S322 Limestone, Sandstone, M/S516*RS, M/S519*RS
M323/S323 Conglomerate M/S619*RS
Hard M422/5422 Tuff, Granite, Siltstone, M/S616*RS, M/S613*RS
M433/5433 Dolomite M/S716*RS, M/S713*RS
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R 360 Cutter Series

<7 -Adopting IDS equidistant design models.
<> -Adopting C3,P3/P4,G2 crown types and helical tooth design technol-

ogy to enhance drill bit wear resistance.

<> -Using H2 hydraulic structure design to improve tooth surface

cooling effect.

= -Employing T4,T5 high-performance cutters to increase drilling

footage.

Size Range: 4 2" ~8 12"

Formation IADC Lithology Bits Selection

Abrasive M423/5423 Tuff Granite, WM/SEITRMISEIER,

formation M433/5433 iltstone, M/ST13*R, M/S716*R.
Dolomite M/S813*R, M/S816*R

P Plasticity Series

h)
v}
0
%
=
"]

= -Adopting IDS equidistant design models
<7 -Adopting C1, P1/P2, G2 crown types and high pressure type cutters to

enhance single tooth axial load

< ‘Implementing smooth cutting technology to prevent excessive torque

that may lead to early damage of the drill bit or pump stalling

<7 -Employing H1 hydraulic structure design to improve cuttings removal

capacity

< -Using T2, T3 high-performance cutters and small chamfer design

technology to enhance penetrating capacity.

Size Range: 4 2" ~12 %"

Formation IADC Lithology Bits Selection
L Dense mud, Anhydrite, M/S413*P, M/S416*P,

Plasticity M421/5421 ’ ) o g

formation M432/5432 Slate Mud slate, Asphalt M/S419*P, M/S513*P,

M/S516*P, M/S519*P
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Hybrid Bits

Roller Cone
Bits Teeth

H Hard Series

<> -Optimization of the PDC and roller matching relationship in
PDC Bits Teeth .
“ design.

Pre-crushing pi

<7 -Selection of roller tooth profile and optimization layout of
roller tooth, taking into account the aggressiveness of the
roller in rock drilling, hole formation efficiency, and tooth

strength and longevity, to improve the drilling efficiency and
penetration rate of bybrid bits in hard formations.

<7 -Optimization analysis of energy distribution in composite

Rock Breaking Mechanism structure rock breaking, considering the matching of the

lifetimes of various cutting structures.

The PDC fixed cutting structure combines with the roller structure forming a composite cutting < Hydraulic structure optimization analysis to improve the
structure. The roller impacts and crushes the formation rocks at the bottom of the well, creating
fragmentation pockets and cracks - pre-crushing the formation and reducing rock strength. The

roller forms an uneven bottom of the well, assisting the PDC cutters in penetrating the rocks,

rock-carrying balance of the drill bit and the cooling efficiency

of the cutting structure.

o
o)
A
=4
-+
"]

thereby improving drilling efficiency and reducing rock breaking power consumption. Size Range: 5 %" ~26"

Formation Lithology Bits Selection
- - Medium to Hard Sandstone, Dolomite, Limestone H4162H, H3163H, H6163H
Bearing & Seal Life
Hard Tuff, Granite, Siltstone, Dolomite H4162H, H6162H, H3163H, H6163H
<7 -To improve bearing load capacity and wear resistance:

<7 -Enhancing the sealing capability when the roller bearing experiences axial vibration.

<7 -Optimizing the design of PDC diameter, as well as the back cone and cutting edge of the roller, to
prevent sealing abnormal failure.

<7 -Implementing segmented diameter protection technology to protect the oil storage pouch.

Size Recommended Life Bits Type
57" ~6%" 80h H4132, H4131, H4102
815" ~9 " 100h H4132, H4162, H4192, H5131
12 %" ~13 Y8 120h H3163, H3193, H5162
>16" 150h H3163, H3193, H6163
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D Directional Series Bi-Center Bits

= -Optimization of PDC and roller cutting profiles to enhance the foller function of <7 -The optimized wing angle design achieves smooth, safe, and effective bottom-hole enlargement,

. . . o
torque reduction, improving the controllability of the drill bit's sliding guide surface. with a maximum borehole enlargement ratio of 25%.

. . . . L <7 -The use of IDS design software enables a more rational drill bit design, optimizin
<> -Analysis of cutting structure force balance design to improve the stability of the drill bit, reduce the 9 9 P 9
. . . . T the tooth structure of the leading and expanding bits, minimizing the eccentric motion of the drill
stick-slip effect, and enhance the directional performance of the drill bit.
bit at the bottom hole, achieving smooth cutting, and improving the drill bit life.

<> -Combination of shorter gauge design and active/passive gauge retention to improve the build-up-

rate, lateral cutting performance, and directional controllability of the drill bit. Size Range: 3 %" ~26"
<> -Design of multi-point gauge and gauge retention balancing positioning and stabilization structure Type Borehole Enlargement Ratio
to improve the stability of the drill bit and its adaptability in directional drilling. Micro-borehole enlargement 3%
Size Range: 5 %" ~17%" One-stage borehole enlargement <18%
- : : - 1
gormation Liiieltazy Eli Selleailen Two-stage borehole enlargement <25% g
Soft Sandstone, Shale, Marlstone H4192H, H4162D, H3193D, H3163D w
a_.
Medium Limestone, Sandstone, Conglomerate H4192D, H4162D, H3193D, H3163D
Hard Tuff, Granite, Siltstone, Dolomite H4192D, H4162D, H3193D, H3163D, H6163D
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7

S

7

7

-The software employing IDS design is used to optimize the crown shape and tooth arrangement,

enabling efficient coring

-The adoption of PDC cutters both internally and externally ensures improved core recovery.
Customized designs for coring bits are available to cater to various drilling conditions and geologi-
cal formations.

-Special-purpose coring bits can also be designed based on specific customer requirements. All

coring bits are compatible with various coring tools, offering features such as high drilling speed,

increased recovery rate, long lifespan, and cost-effectiveness.

ngineering Bits

-Using IDS design software to optimize the

crown type and tooth arrangement, improving
the mechanical drilling speed of the drill bit.

-Customizing and developing speed-boosting
drill bits specifically for special conditions
such as mining and non-excavation opera-
tions, and drilling parameters, to meet the
speed requirements of customers under
different working conditions.

-Selecting high-performance cutting structure

components to ensure safety, efficiency, and
cost-effectiveness in various working condi-
tions.
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IADC DULL BIT GRADING

CUTTING STRUCTURE

BEARINGS | ., |OTHER DULL REASON

INNER | OUTER | DULLCHAR | LOCATION /SEALS CHAR PULLED
@ @ ® ® ® ® @

@ INNER CUTTING STRUCTURE (All inner rows.)
(For fixed cutter bits, use the inner 2/3 of the bit radius)

@ OUTER CUTTING STRUCTURE (Gage row only.)

ture according to the following:

STEEL TOOTH BITS

A measure of lost tooth height due to abrasion and/or damage
0 - NO LOSS OF TOOTH HEIGHT.

8 -TOTAL LOSS OF TOOTH HEIGHT.

INSERT BITS

A measure of total cutting structure reduction due to lost, worn and /or broken inserts.
0 - NO LOST, WORN AND/OR BROKEN INSERTS

8 - ALL INSERTS LOST, WORN AND/OR BROKEN.

FIXED CUTTER BITS

A measure of lost, worn and/or broken cutting structure.

0 - NO LOST, WORN AND/OR BROKEN CUTTING STRUCTURE

8 - ALL OF CUTTING STRUCTURE LOST, WORN AND/OR BROKEN

In columns 1 and 2 a linear scale from 0 to 8 is used to describe the condition of the cutting struc-
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@ DULL CHARACTERISTICS Show cone # or #'s under location 4.
(Use only cutting structure related codes.)
i BC- Broken cone HC- Heat checked RO- Ring out
BT- Broken teeth JD- Junk damage SD- Shirttail damage
: BU- Balled up bit LC- Lost cone SS- Self sharpening wear
CC- Crocked cone LN- Lost nozzle TR- Tracking
CD- Cone dragged LT- Lost teeth/cutters WO-Washed out bit
Cl- Cone interference OC- Off center wear WT-Worn teeth/cutters
CR- Cored PB- Pinched bit NO-No dull characteristics
CT- Chip teeth/cutters PN- Plugged nozzle DL- Delaminated Cutters
ER- Erosion RG- Rounded gage LM- Lost Matrix
FC- Flat crested wear BF- Bond Failure NR- Not Rerunnable
@ LoCcATION
‘ ROLLER CONE FIXED CUTTER
{ N - Nose Row CONE# C- Cone
! M- Middle Row 1 N- Nose
G - Gage Row 2 T- Taper
A - Al Rows g S- Shoulder
G- Gage
A- All Areas

(® BEARINGS/SEALS

i NON-SEALED BEARINGS SEALED BEARINGS

A linear scale estimat- E- Seals effective

ing bearing life used. F- Seals failed

(0- No life used, 8- All N- Not able to grade

L life used, ie. no bear- X- Fixed cutter bit (bearingless)

ing life remaining.)

“7 PAGE-47

®

GAGE

Measure in fractions of an inch
I- in gage

1/16- 1/16" out of gage

1/8- 1/8" out of gage

1/4- 1/4" out of gage

OTHER DULL CHARACTERISTICS
Refer to column 3 codes.

REASON PULLED OR RUN TERMINATED

BHA- Change BHA LIH- Left in hole §
DMF-Downhole motor failure HR- Hours on bit w
DTF- Downhole tool failure LOG-Run logs 74
DSF- Drill string failure PR- Penetration rate

DST- Drill stem test RIG- Rig repair

DP- Drill plug TD- Total depth / Casing depth

CM- Condition mud TW- Twist off

CP- Core point TQ- Torque

FM- Formation change WC- Weather conditions

HP- Hole problems
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