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1 Profile

LILIN Bit Co. Ltd., founded in 2000 as a subsidiary of Tianjin Lilin Machinery Group Co, Ltd,
is a high-tech enterprise specialized in manufacturing drilling tools. It has grown into a
famous rock bit manufacturer in China.

The company technical center of our company is recognized as a municipal-level corporate
technical center in Tianjin. As our core institution and experimental base for technology
development, this center is equipped with 300-plus sets of R&D equipments and over 200
research staff.

The company has been cooperating with professional domestic and foreign research
institutions and colleges , has carried out technical exchanges with them on the
optimization of bit structure, the rate of penetration , the extension of service life of bit
and other core subjects on drilling

The company rock bit project has been included in Technological Innovation Projects and
20 Major Technological Innovation Projects of state .

The company currently has established four advanced roller cone bit production lines for
cone processing, leg processing, heat treatment and cone/leg forging respectively.
Besides, we have built roller cone bit laboratories equipped with sealing test machines,
which can meet the demands on verified specifications of the market. The new product,LS
(Speed) serial bit is proper for motor and high temperature drilling.

The company has modern advanced numerical control processing equipment and testing
instrument equipment, our working procedures can be implemented in a scientific
manner, providing the crucial support for controlling the precision of product processing
and improving the criterion of product testing.

LILIN has systemic quality system, our company has owned the certification of 1509001
Quality System, 1010012 Measuring System, 15014001 Environmental System and
OHSAS18001 Occupational Health and Safety System, and has obtained the right to use
the logo of API Spec7-1.

The products are exported to more than 20 countries and regions across the world.

LILIN sincerely hopes to cooperate with friends all over the world and develop together
with you to make greater contributions to the global energy development.
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2 ST F LB AR R (Technical features)
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Thanks to LILIN's experience in roller cone bits
manufacturing for years, the roller cone bits
designed and manufactured by LILIN show high
performance and high reliability proved by the
on-site testing and operation for thousands of
hours. Each part of the design and processing
technology of LILIN roller cone bit is able to meet
the needs of the customers.

1. ik 54 (Bearing structure)
FRUKMMRENEES HZKE: BHMRK, Fah
SR, REIR .

There're three types of bearing structure in the
roller cone bit, including journal bearing, floating
bearing rolling bearing.

/MK Journal bearing)
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The solid lubricating layer on the surface of the
roller cone bit's bearing can transfer the heat off the
bearing surface.

Q) FHwRREEOHEA AN FESFRZEN
BES, BEER REMTKEED. HRARNT
BEE.

The wearing-resistant alloy bead welded on the
bearing surface of the leg can mitigate the friction
between the leg and the cone to reduce the
wearing and improve the bearing capacity,
anti-snapping ability and stability of the bearing.
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Ordinarybearing

MR
Foating bewing

FE4h& (Floating bearing)

EFRPILIF EHFE R E NI EDE,
MA@ EFHIT: EFRIFFILHEEDRE—1
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REHT, FRERMFETRS 5, FFAKRE
BRI WA, 125 T Sk EME S .

Placing a floating ring between the inner hole of
the cone and the neck journal of the leg makes a
radial floating bearing; placing a ring-shaped
float gasket onto the thrust surface between the
cone and the leg makes an axial floating bearing.
In this way, the rotary speed acceptable for the
cone can be increased by 1 time if under the
same working conditions of the drilling well, and
the heat generated by the friction of sliding can
also be significantly reduced, extending the
service life of the bit.

RENBF (Rolling bearing)

(1) BEHERHERET FRFTEMMIER, MW
BRRDERT.

Putting a cylindrical rolling element into the
groove of the shell of the cone increases the size
of the neck journal and the rolling element.

(2) BREERAFRGIMIRZCEERDE, X
i,
HFEE, AMREDREG.

Making the cylindrical rolling element hollow
can enhance the smoothness and impact
resistance of rolling and increase the storage
space of grease lubricant, so as to improve the
lubrication conditions.




lg N CoutTh, BRI gl

3) RERHE—E E-EREL
ERREH

The outer surface of the cylindrical rolling element is a surface with a certain
convexity, which mitigates the edge effect on both ends of rolling and extends the
service life of the roller.

Sealing and oil storage compensation system

(1) AHEXERRE R EMA) ® HEE
BRI T R
The circular/non-circular lock ring in the roller cone bit uses the synthetic material

developed by LILIN, which shows greater wearing resistance and sealing reliability
than traditional sealing materials.
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Circular lockring  Non-ci

ar lock ring
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A0NGLE, (RTSEE2-01.
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After adding special materials to the rotating-shaft composite lock ring in the roller
cone bit, the coefficient of friction can be lowered by over 40% if under the bench
test conditions, thus improving the wearing resistance by 2-3 times.
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87198
Improved by 19.8

HAMHESE_(Ordinary material sealing)
EEHHESE (Ne i )

(IL{Er41E) Working time

(2) wEgtmI % i
% HFERE, N, MMEREH REMIR RGN F

.

If using new high-viscosity lubricant grease with good thermal stability, the
double-oil storage lubrication compensation system made through precise design
and processing can significantly improve the speed of balancing the pressure inside
and outside the bearing, enhance the bearing capacity of the bearing and extend
the service life of the sealing and of the entire bearing system.

o — B RLE (Single oil storage system)
] ———— Wik FE% (Double oil storage system)
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ﬁ E& (The time of pressure balancing s reduced by 30%. )

TAERE (4hEf) Working time (Hour)

raulic system

(1) TR D L4, HESRATEMRET
HEFEMKRER, RFHBRFREBHE
X, miREBLE.

Special hydraulic structure with double
extended nozzles can remove large amount
of drilling cuttings developed from drilling
operations,and eliminate ~drilling ~cutting
dead area at the bottom holeso speed up
removal of the drilling cuttings from the hole.

(2) RE—MROBHAZGERGES, 1438
FFRHFRE S, MBEB LR

Three side nozzles and one center nozzle of
the tricone bit can increase capacity of
cleaning hole,expedite upward flow of
drilling cuttings.
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4. )81 (Cutting structure)
Sk (Steel tooth bit)

(1) SR AR TR TR ES
SEE, WHEHER, AURSFEORHE
t, RIRREHAEE.

The optimized tooth structure makes the
wearing-resistant alloy welded on the
tooth surface and tooth top thicker and
more “offensive’, effectively improving the
wearing resistance of the teeth and greatly
increasing the rate of penetration.

() RRFRGETE, ERHEIMHERE
RAFEISEHE, EFEHFHEEER.

Through new welding technologies, new
welding materials are welded on the
surface of the inner row teeth and outer
row teeth, thus making the teeth more
wearing-resistant.

Rk (Insert tooth bit)

HENEEEH TRTES TERE, L
AR TRk AR B, BT
BRAGE. FNHBTENGRRER LS
HEMRHEAR, RS EEHRAR. B
RFERRIRBHRMARE, EHEELEM
HERNHEES S FROSRTELE, X0
i, BE. AN,

The technical engineers of LILIN choose the
tungsten carbide teeth with higher
wearing resistance and stronger toughness
for the poor working environment under
high speed drilling conditions. Meanwhile,
they use the computer simulation software
to optimize the teeth structure and teeth
placement to reduce repeated crushing,
mitigate teeth wearing and lift the rate of
penetration. Therefore, the drilling
pressure can be spread over each tooth of
the three cones in a more balanced way to
ensure a balanced, stable and lasting

S&HKE Alloy tooth

FS Ay

New alloy
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[ “33Fi5" sk (The "Wolf Tooth” bit)

REEHAR: 1. ERHINEESMY
HEEHEDHSE: 2. RESEEHROE
B, EEFEEAREN: 3. HHRAEHE
AT LR IR F R KR AHUMEE

LILIN successfully developed the "Wolf
Tooth" series drills, whose main features
are as follows:

1.choosing the wedge-shaped tooth with
high cutting efficiency as the primary
cutting tooth; 2.improving the material
quality of alloy tooth to give more wearing
resistance to the tooth; 3. the top line of the
tooth is made deflected to a certain angle,
instead of being parallelled to the cone
generatrix, thus improving the rate of

i ——
Wearing resistance

CRFET RAREARBAER, REMLE TRETREANREYE, NHE
27189 % -80 %, KABMET WA, 128 TRFME.

The “Wolf Tooth” can effectively increase the crushing area, thus dramatically
improving the breaking efficiency of the insert tooth bit. The rate of penetration can
increase by 18.99-80% which significantly reduces the cost and guarantees better

economic benefits.

RF WL
(The “Wolf Tooth” bit)

AL (contrast)

WREL
(Usual Insert tooth bit)
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FEWE@E (Bf mm')
Well bottom coverage(m)

R NAB BURD WRE WHRR BAAT IGHE AAHE
Vs irwhione cnone Aishone v one. €' v Tenshone. S 500

WEFEHEREE
Well bottom cover in case of ordinary tooth

FERAETR (R4 M)
Well bottom coverage(mm)

Riomm

R WA AT BUAE WARE HUTE WA AR
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CRFE” HRERE
Well bottom cover in case of the “Wolf Tooth”

(1) AEBEEEGH. KFHORIER, LHEIZIHH
NRBEEE. XERLEHHE, RIPER. HTL
WUREH, AYHEEREKNGRIED.

To meet the drilling requirements of the directional
well and horizontal well, the designers of LILIN use
the high-density, wide- diameter whole leg back
for teeth placement, to protect the shirttail, oil
storage hole and sealing, and effectively enhance
the anti-hole shrinkage capacity of the bit.

s SR E :-.-s.ﬁ",a':ai_,ma .

(2) 3R B5 O HISREA SHERRERREN
BR, RIFEHRE, AHEKEKERFS. T
AREMAEST, RURETZ, ERRREEN
TR0 L

The wearing-resistant alloy welded on the
shirttail and leg back can reduce the wearing of
the top and back and protect the sealing system,
thus prolonging the service life of the bit. By
using new welding materials and optimizing the
welding process, our company managed to
improve the wearing resistance of the shirttail
and leg back by over 20%.

FHENHE
Tt ot ressure balancing (Second)

EERE20%
(The wearing resistanceis improved by 20%. )
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20% | e 4§28 (New welding material)

-~ |A#2#  (Old welding material)
TR GI) Working time (Hour)

(3) EFRHEXMIIEEHZERE—HRIFF I
FEMBEF NG, BATERAENTRE
Ko BEHFEEFOREHES, FREDF, Rit
HERAHFHER.

Inserting a teeth row protecting the cone shell
and trimming the well shell between the gage
rows and the heel produces the roller cone bit
with trimming teeth, which boasts a good
capacity of gage protection, high quality of the
well hole, cumulative drilling footage and
longer service lfe.
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LILIN roller cone bit is a kind of rock breaking tool indispensable for geological
exploration, oil drilling and various drilling industries. lts strong stability, high
reliability, good hydraulic effects, high rock breaking efficiency and long service life
make it suitable for rotary drilling, motor drilling, high temp. drilling, deep drilling
and other drilling conditions.

& LILIN GROUP

LION Bitco., LTD.

B AA
Series
& MO B
Drilling Condition

K JE K B0
Water & Mining Drilling

i)
Rotary Drilling

[
High Temp. Drilling

WIEHIFEN
Deep Drilling

Motor Drilling

s kAR R :‘.':ﬁ".ﬁ'éo.g,ms.

4 SLARIFERSE KA 75 vk R M ANEHE
(Naming and additional features)
IHFREFESHARNKS . TRKS. RIS, (ACHIIHMIFENR S RBSBM.

The model number of LILIN roller cone bit is consisted of five parts, namely diameter
code, manufacturer code, series code, IADC code and additional feature code.

& FEmfl: 81/21S517G (Example: 8 1/2LS517G)

BSAMRH:

[s]- WRGISIE (RTREB

IADCTS ( \IADCﬁF‘VJﬁﬂ)

Al
$17:1ADC code, which tands for 517
RS CRTME FRUKFT)
R:series code, which stands for SPEED™ series bit
TRRS RRTHAT RUINBH— 158
factutercode which s thefrs tter of LI
$HREE <§Ti£9-3v‘85m B1215.9mm)

81/2: diameter of bit,wh

#ints
Trimming tooth

2t

Inner row

Sk
Outer row
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2. BIIEFAE (Additional features)

SHB/IL (G) EWEEBENEEFMATH D, &
SEHMEBURKRELEER, REEIREHE
h, EREKERSS, WEEHME, BIREHFH
*.

Extra gage protection (G): in case of the operation in
abrasive formations or directional well and horizontal
well, the intensification by inserting teeth onto the
leg back significantly reduces the wearing of the
back, improves the gage protection capacity of the
bit, extends the service life of the bit and reduces the
drilling time and drilling cost.

BHKER (L) FERMOTMEBLE, FREXER
ARE, ERFHNENHFTREHT, RETHET
R, ARRPREMMATL, RERHRERAE
e

Strengthening block (L): the leg uses convex
trapezoid  structure and is inserted  with
large-diameter alloy tooth, which improves the
working conditions of the bit, effectively protects the
leg back and oil storage hole and strengthens the
wearing-resistance of the back, in case of the
operation in the directional well and horizontal well.

KFEHEEL (SP) thiLsHEHE, RESNERED, 18
BIKRERED, BATAFHH;.

Horizontal well bit (SP): the optimization of teeh
placement on the leg back improves the
‘wearing-resistance and the gage protection capacity
of the bit, which is suitable for horizontal drilling.

LRSS KA R F {'.'L',',i".,‘}'c'cg .

EHWLRETSHRE (Diamond compound teeth protection on the leg)

FHERAEEES50% (D) FHERBEEHEL100% (D1)
Diamond compound teeth on Diamond compound teeth on
theleg accounts for 50%(D) theleg accounts for 100%(D1)

FREMEFSERE (Diamond compound teeth protection on the cone)

kT H H EMREAE, 7 KRZHES, EREKEAH
. BATR. BERFELRIEROEQFNATH
Inserting diamond compound teeth onto the gage row and the heel can greatly
enhance the gage protection capacity of the bit and extend the service life of the bit,
which is suitable for hard, very hard and highly abrasive formations and the
directional well and horizontal well.

SMEHNE R AR A % 5504 (H) SMHFNE R AR HA 51005 (H1)
Gage row & heel diamond Gage row & heel diamond
compound teeth accounts for 50% (H) compound teeth accounts for 100% (H1)
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Central nozzle (C): it effectively prevents bt bailing,
eliminates the fluid stagnation zone at the well
bottom, speeds up upward cutting and improves
the rate of penetration of the bit, which is suitable
for soft to medium-soft formations with low
compressive strength and high.

MKBK (E) FLUMRER LS, HEARTRE
HOBEHE, RENAER

Extended nozzle (B): it speeds up upward cutting,
eliminates the stagnation zone at the well bottom,
reduces repeated crushing and improves the rate
of penetration.

EWE (K) MENER. SERSFEOFRETEK

B, BRTRREFBERNRE, DESRIHER

ide-top tooth (K): widening the tooth top aims at
increasing the crushing volume and coverage rate
at the well bottom, which improves the rate of
penetration of the bit in hard plastic formations. It
is suitable for mudstone and sandstone stratum in
the medium-soft to medium-hard formations,

BEAE (X)) RAAVIKSES. AREENRSHYE.
AHEYRERAONAEENERG KBRS S, ES
RRE R

S Sk R B ['.':.ﬁ".,','g.,_gm,_

WRE () YRR, AR, A
AEIAGE, BAEE. BRI
Conical-ended shape tooth (Y): shaped like a
cone, this tooth shows good crushing resistance
a high rate of penetration, suitable for hard
and hard- brittle formations

HEE(Y)  EEMNEAERE, HEEEE EE
EBRETEIHER P

wi

Hemi-spherical ended shape tooth: with a
hemisphere shape, it produces a small exposure
height, suitable for hard and high abrasive
formations.

CRFET(WT)  RAVIEINES. HBEENE.
HBERRBIE, EAPREDEIE.

“Wolf Tooth (WT) “Wolf Tooth" has high cutting
efficiency anti-rock-breaking ability and higher
ROPIt is appropriate for drillng medium-soft to
medium-hard formations.

5 crorn st RS HE camcpanacsunes

T R<F % (Nozzle Size Table)

5786 112 1492~ 165.1 23502005 19.05:0.13
712 1905 29742005 20626013
812-1214 2159~3111 33002005 26.97+0.13
1712 4445 4084005 2697:013

AP 54 3 23 2 (Tolerance of API Roller Bit)

HHIMER hiz
Wedge-shaped tooth (X): featuring high cutting
efficiency and strong crushing resistance, it can FF(Inch) EF(Inch)
effectively improve the rate of penetration and 338 0-00313 (1132) 0~079
extend the service life of the bit, which is suitable praerp 0~0.0625 (1116) 0157
for med tomed formations.

175/8~26 0~0.0038(3/32) 0~238
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KN/mm
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175

FRELERABHR (Roller Cone Bit Operation Parameters Table)

Lou17 [ 30060 (035100 40110 | srtz1 | sptzs | so-47 | sp154 | sv157 | 84100 | seiee [so77 | se-r70 | o7-100 | aezun
15437 | 30060 [0.35-1.03| 40-118 | 41121 | 42124 | 50-147 | 52.154 | 53157 | 54-160 | 56-164 | 60-177 | 58-170 | 67-196 | 68-200
7 {30060 Jose 00 ao-110 | errzr | 4p.124 | sorar | satsa | s3157 | sete0 | setes [eotrr | 56170 | or100 | ooz
517 3000 Joss-0s | so-120 | er12s | 45.137 | o190 | s2157 | s3180 | sates | seter |aoran | serra | oraoo | somo
w82 Cisssr 30080 Jossros | so.120 | #r122 | 4227 |10 | sa157 | ss100 | sates | seter |antan | so170 | or0 | soo
Csser | 22040 Jos0110] 126 | 5512 | 00155 | 11137 | 7etes | ro108 | 7utr1 | 705 |seres | saree | soero | orzra
Lsotr | 22040 Joso110 Trtsr [ o104 [ 70108 | ra1m1 | 70175 |anta | extez [ osato [erars
Lsezr | 22040 Joso 110 rirsr [ o104 | roten | o171 | 70175 ante | wstaz [ osato [orars
Lsssr | 22040 Joso 120 Tt 7510 [ 76105 | 70103 | 70191 [ssa06 | w5100 seime |oram
15647 | 22040 [0501.20| 2380 | 2482 | 2484 1171 | 75179 | 76183 | 78187 | 79-191 | 86206 | 83-198 | 95220 | 97-232
Lntta [ 22000 Jozooro] zsso | zpa | soss 20100 | so104 30107 | a1t00 | 32411 [sarz0 | so1i6 30130 |anr2e
Lneta {22000 Jozsoro] zsso | aea | sess | 90100 | arros [swt0r | sv100 | 4011 [aaiz0 | arrre [dorso | snrae
(ni1s [ 22080 Joz00r0] 230 | zes2 | awea 20100 | apr0a | sot0r | arton | o111 [swrzo | svrie | anras [ oo1a0
(nias | 22080 Jo20070] 230 | 262 | awsa | 20100 | 30104 | so-t07 | arron | 2111 [aarzo | awrie | setas [ sorse
(niss 22080 Jo20070] 2371 | 21 | aar2 20190 | w10 | so-t07 | srton | 211 [aerzo | oo-rie | aetas | so120
(nats 22080 Jozvoso| 2090 | zems | owsa 299 | o0 | sosr | sran | 205 [aeten | 5990 [amtra [sorre
iniss [ 22080 [oa0070] 01 | 2 | sesr 20100 | so104 30107 | 3tao0 | 22111 [sar20 | swrre [seras [sntse
nets [ 22080 Joavosn| 4001 | sras | apor 20114 | sorio | so122 | sviae | 92127 | sersy | awras [swrss [sutss
Lnsss 22080 [035080] 40105 | srt0n | 42108 80114 | sz [ so122 | swrze | 7 [sorsr | so1sz | errae [ootss
Lritr | 17080 Jossoso] 40114 | ettt [ az1z0 (50120 | sara | sotor | soren | 4o [soros | soras [ e [oorme
tnrzr [ 17070 Joss-100] dotzo | srtzs | satar [501a5 |sareo [ sot62 | ss1ss | 50150 [sorn | swres [ortor Lantos
wwin  [nror T raos0 ossros] srtor [ snter | antes (5015 | sa167 | sa100 | ss1es | sa10r [sos0 | so-1m2 | oraco

oy gy 17_| 120-50 |0.50-1.20 | 40-103 | 41-106 | 42-109 | 71-171 | 75179 | 76-183 | 78-187 | 79-191 | 86-206 | 83198 | 95229 | 97232
17 10045 (070430 40100 | stttz | 42115 | 100195 | t0s194 | 107198 | 100202 [111-200 | 120385 | 116215 | taszer | 1s0252
trarr 16070 035000 | 0114 | #1117 | ap120 5020 | sprsa | so1s7 | soran | so1aa [ sorsa | sotao | erirt | sorre
rasr 16050 (03500 40-120 | srz3 | ap127 5019 | spraz | sv1as | soran | o151 | cotes | sot57 | erte | soree
tresr 16050 [035-100] 57120 | 5823 | so-127 50149 | sp1ao | so152 | sorss | sa1so | sor71 | seres | error | sotee
Lrst7 [ 14050 Jo3s-105] 7120 | 56125 | eo-127 50150 | sprsr | ss1c0 | saten | sotor [cote0 | serra | erzo | sazus
Lnssr [ 13040 Jos0-105 150 | 75157 | 70160 | rates | 70167 |as 10 | sst73 | o500 |orans
trser 13040 Joso108 0 | 75157 | 75180 | 19100 | 7167 [ss100 | 3178 | ssz00 | oraos
trot7 o040 Joso108 150 | 75167 | 76160 | 70100 | 70-167 | sete0 | sstrs | osaoo | orans
rezr 0040 Joso-106 50 | 78167 | 76100 | rates | 7uter |asta0 | ea17a | os200 | oros
tresr |_ov40 Jo70120 w170 [ 107185 0-107 [ 111101 | 120206 | 16198 | 150220 | 130257
trrs7 [ ov0 Joro120 6517 tos170 [ 107103 [ 100107 111191 | 120206 | re 108 | 155220 | 1252
trasr 20040 J05010 71156 | o100 | 76190 | roz0z | 79206 |seas | sozte | osaws |oram

e | =

e | 58

e e (| 4147

B [

®

o BLESERGR S ER (R,

lote: Don't use the maximum WOB and maximum RPM at the same time




S & 131/2 13 3/4
BRI o 34 34
(Drilling Condition) 5

LS417 | 300-60 |0.35-1.03 | 70-206 | 74-219 | 76-222 | 78-229 84-249 | 86-252 | 87-255 | 88-258 | 107-314 | 109-320 | 120-353
LS437 | 300-60 |0.35-1.03 | 70-206 | 74-219 | 76-222 | 78-229 % 84-249 | 86-252 | 87-255 | 88-258 | 107-314 | 109-320 | 120-353
LS447 | 300-60 |0.35-1.03 | 70-206 74219 | 76-222 | 78-229 . 84-249 | 86-252 | 87-255 | 88-258 | 107-314 | 109-320 | 120-353
LS517 | 300-60 |0.35-1.05| 70-210 74-223 | 76-227 | 78-233 | 80-24 84-253 | 86-257 | 87-260 | 88-263 | 107-320 | 109-327 | 120-360
LS537 | 300-60 |0.35-1.05| 70-210 | 74-223 | 76-227 | 78-233 | 80-24 84-253 | 86-257 | 87-260 | 88-263 | 107-320 | 109-327 | 120-360
LS547 | 220-40 [0.50-1.10 | 100-220 | 106-234 | 108-237 |111-244 | 114- 121-265 | 122-269 | 124-272 | 125-276 | 152-335 | 156-342 | 171-377
LS617 | 220-40 |0.50-1.10 | 100-220 | 106-234 | 108-237 |111-244 | 114-: 121-265 | 122-269 | 124-272 | 125-276 | 152-335 | 156-342 | 171-377
LS627 | 220-40 |0.50-1.10 | 100-220 | 106-234 | 108-237 |111-244 | 114-. 121-265 | 122-269 | 124-272 | 125-276 | 152-335 | 156-342 | 171-377
LS637 | 220-40 [0.50-1.20 | 100-240 | 106-255 | 108-259 |111-267 | 114-2 121-290 | 122-293 | 124-297 | 125-301 | 152-366 | 156-373 | 171-411
LS647 | 220-40 |0.50-1.20 | 100-240 | 106-255 | 108-259 |111-267 | 114-2 121-290 | 122-293 | 124-297 | 125-301 | 152-366 | 156-373 | 171-411
LR114 | 220-80 [0.20-0.70 | 40-140 43-149 | 43-151 | 44-156 | 46160 | 48-169 | 49-171 | 50-173 | 50-176 |61-213 | 62-218 | 69-240 | 70-244 | 89-311
LR214 | 220-80 |0.25-0.70 | 50-140 | 53-149 | 54-151 | 56-156 | 57.160 | 60-169 | 61-171 | 62-173 | 63-176 | 76-213 | 78-218 | 86-240 | 87-244 | 111-311
LR115 | 220-80 [0.20-0.70 | 40-140 | 43-149 | 43-151 | 44-156 |46.160 | 48-169 | 49-171 | 50-173 | 50-176 | 61-213 | 62-218 | 69-240 | 70-244 | 89-311
LR125 | 220-80 [0.20-0.70 | 40-140 | 43-149 | 43-151 | 44-156 |46.160 | 48-169 | 49-171 | 50-173 | 50-176 | 61-213 | 62-218 | 69-240 | 70-244 | 89-311
LR135 | 220-80 [0.20-0.70 | 40-140 | 43-149 | 43-151 | 44-156 |46.160 | 48-169 | 49-171 | 50-173 | 50-176 | 61-213 | 62-218 | 69-240 | 70-244 | 89-311

7

0

3

3

HARHH
(Motor Drilling )

LR415 | 220-80 [0.20-0.60 | 40-120 | 43-128 | 43-130 | 44-133 | 4613 48-145 | 49-147 | 50-149 | 50-150 | 61-183 | 62-187 | 69-206 | 70-210 | 89-267
LR435 | 220-80 |0.20-0.70 | 40-140 | 43-149 | 43-151 | 44-156 | 46-16 48-169 | 49-171 | 50-173 | 50-176 | 61-213 | 62-218 | 69-240 | 70-244 | 89-311
LR515 | 220-80 [0.20-0.80 | 40-160 | 43-170 | 43-173 | 44-178 | 46-1 48-193 | 49-196 | 50-198 | 50-201 | 61-244 | 62-249 | 69-274 | 70-279 | 89-356
LR535 | 220-80 |0.35-0.80 | 70-160 | 74-170 | 76-173 | 78-178 | 80-1 84-193 | 86-196 | 87-198 | 88-201 | 107-244 | 109-249 | 120-274 | 122-279 | 156-356
LR117 | 170-80 |0.35-0.90 | 70-180 | 74-191 | 76-194 | 78-200 | 80-206 | 84-217 | 86-220 | 87-223 | 88-226 109-280 122-314 | 156-400
LR127 | 170-70 |0.35-1.00 | 70-200 | 74-213 | 76-216 | 78-222 | 80-; 2% 84-241 | 86-245 | 87-248 | 88-251 | 107274 | 109-311 | 120-309 | 122-349 | 156-445

B LR137 | 140-60 |0.35-1.05| 70-210 74-223 | 76-227 | 78-233 | 80240 | 84-253 | 86-257 | 87-260 | 88-263 | 107-304 | 109-327 | 120-343 | 122-367 | 156-467
(Rotary Driling) | 2217 | 120-50 [0.50-1.20 | 100-240 | 106-255 | 108-259 |111-267 | 114.974 | 121290 | 122-203 | 124207 | 125:301 | 107-320 | 156373 | 120-360 | 175-419 | 222.533
LR317 | 100-45 |0.70-1.30 | 140-260 | 149-277 | 151-281 | 156-289 1503: 169-314 | 171-318 | 173-322 | 176-326 | 152-366 | 218-404 | 171-411 | 244-454 | 311-578

LR417 | 160-70 [0.35-0.90 | 70-180 74-191 | 76-194 | 78-200 | 80-2f 84-217 | 86-220 | 87-223 | 88-226 | 213-396 | 109-280 | 240-446 | 122-314 | 156-400
LR437 | 160-60 [0.35-0.95| 70-190 | 74-202 | 76-205 | 78-211 |80-217 | 84-229 | 86-232 | 87-235 | 88-238 | 107-290 | 109-296 | 120-326 | 122-332 | 156-422
LR447 | 160-60 |0.35-1.00 | 70-200 | 74-213 | 76-216 | 78-222 | 80-; z 84-241 | 86-245 | 87-248 | 88-251 | 107-304 | 109-311 | 120-343 | 122-349 | 156-445
LR517 | 140-50 [0.35-1.05| 70-210 | 74-223 | 76-227 | 78-233 | 80-24 84-253 | 86-257 | 87-260 | 88-263 | 107-320 | 109-327 | 120-360 | 122-367 | 156-467
LR537 | 130-40 |0.50-1.05 | 100-210 | 106-223 | 108-227 |111-233 | 114-2 121-253 | 122-257 | 124-260 | 125-263 | 152-320 | 156-327 | 171-360 | 175-367 | 222-467
LR547 | 130-40 |0.50-1.05 | 100-210 | 106-223 | 108-227 |111-233 | 114-2 121-253 | 122-257 | 124-260 | 125-263 | 152-320 | 156-327 | 171-360 | 175-367 | 222-467
LR617 | 100-40 |0.50-1.05 | 100-210 | 106-223 | 108-227 |111-233 | 114-2 121-253 | 122-257 | 124-260 | 125-263 | 152-320 | 156-327 | 171-360 | 175-367 | 222-467
LR627 | 100-40 |0.50-1.05 | 100-210 | 106-223 | 108-227 |111-233 | 114-2 121-253 | 122-257 | 124-260 | 125-263 | 152-320 | 156-327 | 171-360 | 175-367 | 222-467
LR637 | 90-40 |0.70-1.20 | 140-240 | 149-255 | 151-259 |156-267 | 160-2 169-290 | 171-293 | 173-297 | 176-301 | 213-366 | 218-373 | 240-411 | 244-419 | 311-533
LR737 | 90-40 [0.70-1.20 | 140-240 | 149-255 | 151-259 |156-267 | 160-2 169-290 | 171-293 | 173-297 | 176-301 | 213-366 | 218-373 | 240-411 | 244-419 | 311-533
LR837 | 200-40 |0.50-1.30 | 100-260 | 106-277 | 108-281 |111-289 | 114-2 121-314 | 122-318 | 124-322 | 125-326 | 152-396 | 156-404 | 171-446 | 175-454 | 222-578

Sk ERBYREG (APIERARY) / () REG REG REG
Bits Connections(AP| REG PIN)  (inch) 412 658 758

SRR EHREREE (T4 - X)
Make-up Torque Recommended(KN - M)

U EEEREER AT RMERRKE.

Note: Don't use the maximum WOB and maximum RPM at the same time

16.3-21.7 37.93-433 46.1-542

1]
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IADC $i$53k 5348 (IADC dull bit grading)

ML
Cutting structure
RiHE | e
Inner | Outer

RERUSE | RUEFE

Othersdull | Reason
characteris | pulled
tics

Wik (steel tooth bits)

O—FEKMM (noloss of tooth height)
8-FHLHEMA (total loss of tooth height)
WEHK (insert bits)

0Tt BRI

(nolostworn and/or broken inserts)
XA MMIHEH

(allinserts lostworn and/or broken)

4

N TRt noserow
M- g5 Middle row
S Heel ow
A FiATE ALLrows

@ HRnon-sealed bearings
04k new bearing/no lfe used
—RERSE al lfe used

AR sealed bearings
S sealseffective
1548 seals failed
SHBTFS notable to grade
BRI ingauge
1-BHI6ET 1161 outof gauge

BC—SF4HR broken cone

CC—-FRAY cracked cone

- F 4+ coned dragged
FRFH coneinterference
Fipti> cored

HIBIE A chipped teeth/cutters
IR erosion
SR flatcrested wear

41 heat checking

4-BHANGRT 416 outof gauge

BHA-HEH R ARE
change bottom hole assembly

LTt lost teeth/cutters
OC—Hil BHR off center wear

1. BFREANFEX, WEKER, NBEER, T
%, EEENLE.

Single cone bit has big compactshigher breaking rock efficiency and ROPjs used in
different formationsit can run through hard intercalated formations and soft&hard
interlaces.

2. BFREL 3 | s
BRHE,

The single cone bit has excellent gauge protection and up reaming ability by setting
active cutting gauge compacts on head body and wear-resistant gauge compacts
on cone.

44 5k4H pinched bit CM—3tEB453i& condition mud 3. BFREL THF P, BHTEREY, BREL
B CP-HIARUHR core point
R REHEI rounded gauge PRk g AERUHBISE,
DHE-RF Rl Dual-nozzle system of single cone bit improves the cleaning ability of hydraulic

DTF—3#FLRSKH downhole tool failure.
DSF-45# %4 dril string failure:

HP—3#BA 11 hole problems.

hours on bit

FM-—44HE formation change

LH—## T4 leftin hole

i3 runlogs

PP pump pressure

PR-HURAAIE penetration rates

RIG—$5HL1E52 rig repair

OB R TREHE
totaldepth/casing depth

WC—S#R5# weather conditions.

system on the cone and bottom hole,expedites upward flow of cuttings and assures
higher ROP.

4. BFRGLWRLREX. NEEEHE, BREHOTHYE,

Two seal-courses of the big,small bearing of single cone bit are made from HNBR,
assure reliability of the sealing.

5. RFRUGLRAFHL, FREFEFHLRE. Bit, CEELTSHTHNERAE
KR,

Single cone bit is a kind of decelerating bit.Cone rotation speed is lower than bit
rotation speed.Therefore it is suitable for drilling condition equipped downhole
motor.




ROCK BIT
LILIN BIT CO.,LTD.
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Hole Opener

BRG] D0 6 Co.im.

7 3 FLE® (Hole Opener)

IHADEFOTARATIASHIER, £B
ATER. RAS. RHEEEHKEEQHET. %
FABGATRTSRER LRSI, FRBS @K
R ARMEFRAER, B

ARREEHTHRE.

The hole opener produced by LILIN is used to
expand the diameter of the pilot hole, mainly for
horizontal directional drilling of oil, natural gas,
electricity and other pipelines. Designed for the
hole reaming in a variety of rock formations, this
hole opener can apply to the cutting in different
formations thanks to its two types of cones: the
milled tooth cone for soft formations and the
tungsten carbide inserted teeth cone for hard
formations.

1, HEB45S 643 (Main features)
(1) WHKIE4RSH (Front strengthening plate/block)

FAERSANE BB LB KETFARS
i, BIRHEAEIRER. S0 RIRTUT I LEE
FIRIAER: 05T LMY FLBERAKER. &6
HERSAREHGHELSRMBRASE. DR
FARER, ETYMEHBENNET, HHRERR
Bt
The front strengthening plate/block mainly plays it

role in ing the place of the hole op

in the center of the hole, also as a supporter. hole
opener <30 inches use front strengthening blocks,
while those >30 inches use front strengthening
plates. Wearing-resistant alloy is welded on or
tungsten carbide teeth are inserted onto the
surface of the front strengthening plate/block. In
order to reduce the weight of the hole opener the
front strengthening plate is designed into a
pierced work without affecting the supporting
strength.
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(2) BERRHWAFGEES (High - speed rolling
bearing system combination)

LT BREAEHR SRR AL. £
SRR RELR A AEMTIERER. W
RARREHERLASLT WREHAN, REHE
. BEESHE, EAEEMIRRM T,

LILIN hole opener uses a sealed high-energy
rolling bearing system processed and assembled
atan extremely strict tolerance. The circular lock
ring of the bearing is made by hydrogenated
acrylonitrile-butadiene rubber featuring good
wearing resistance, oil resistance and a high
rotary speed, suitable for the drilling under
various working conditions.

(3) #9i% #%(Lubrication system)

BMABEREF A FHAN B DIMEAR
R, REBRHETHRRANES, RIPWRFREH

The bit of each LILIN hole opener has a sealed,
auto-compensation lubrication system which
can balance the pressure inside and outside the
bearing in time to protect the bearing and
sealing systems.

(4) F@RHMFHEE(Cone and leg combination)

FROVIEIEERERENEGE, FEH B
5, MAHER. BUERBRREEERF, Fit
BHFRRERAMBRIAG, AROGBESIG
&eehn.

The cutting tooth of the cone chooses
conical-ended shape teeth or milled teeth
promising good wearing resistance and a high
rate of penetration. The intensified welding on
the shirttail and the protection of the whole leg
back, as well as the gage protection on the cone
effectively enhance the anti-hole shrinkage
capacity of the cone.

ROCK BIT
LILIN BIT CO.,LTD.

(5) Wi (Nozzle)

HPFRMFEASRE— TG B
AT RMFR, HLHSRE, ARHER
FEEILRMAES . EEHTHATBIEHLITE
DA REHEREGH, THE—-SRSARGEE
YR, MER.

Every combination of the cone and leg is
equipped with a directional nozzle whose ability
to carry away the rock cuttings and clean the
hole helps to clean and cool the cone and
prevent bit bailing. Placing at least one radial or
axial nozzle on the front and rear parts of the
main spindle can further improve the cleaning of
the hole and speed up cutting return.

(6) F&=fsiR (Rear triangular plate)

REARSERMIBRE, EhEEAIES

ERRY. RERRRALISH EE S MBHAH EE
e HERYARER, ETHMEBENIRE
T, BEARRMAEEGI.
The rear triangular plate aims at enhancing the
supporting strength and is easy to quit in the
course of operation. The wearing-resistant alloy
welded on the surface enhances the wearing
resistance of the plate. In order to reduce the
weight of the underreamer, the rear triangular
plate is designed into a pierced work without
affecting the supporting strength.
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2. 37l & (Benefits)
(1) IHAREFMY ARRIBRET FLE, ALUER NI AL, RIRETLAA.

LILIN hole opener has a low torque, which enables the drilling by smallrigs, thus
reducing the drilling cost.

(2) IS EMFRETIAUERN, —EARTUSRER, ABAHHTER
.

The cone units of LILIN underreamer are replaceable and each main body of the
underreamer can be used many times, thus saving the cost for the customer.

(3) EFARTH=ZFREFHZFRES, FRNIEEX, MARKERS. AT
& FAMRAREE REF TE.

The manufacturing of big-size tricone/multi-cone bits is faced with many difficulties
and high costs, but these problems can be solved by LILIN hole opener. In addition,
the manufacturer can produce hole openerof different specifications according to
the customer's requirements.

PEETR: FRIAY I (Block Cutter Hole Opener )

BENAR (Introduction)

e
T ot i
FERAR G )
et tipe ot emelTeLoMT)
FRMAE

Block Cutter Hole Opener

IALAE

reaming size

EBABSHM (Please contact us for more specifications )

- R

e Wi | aFeuE
ey OD of shaft  Numberof

30"LK-MT/TCI-5 LC-MT

36"LK-MT/TCI -5 LC-MT

No.

ST 3 RS ) i et

FR&H: FRAYILEE (Roller Cutter Hole Opener)
BENA (Introduction)

PRI AR

number of welded con
FREMER R WK
tooth type of cone(TCL; MT)
FRR

Roller Cutter Hole Opener

LKL

feaming size

HABEWA (Please contact us for more specifications )

R

Reaming size

BWHE e
ODofshaft | thread

FHH%
Conetype.

1EF RN
Number of cone

16'LT0-MI/TCI3 410411
18 LTO-MT/TCH3 410411
20" LT0-MT/TCS 410411
22" 1T0-MT/TCHS 410411
24" TO-MT/TCHS 620621
26" LTOMT/TCES 620621
28" TO-MT/TCES 620621
30" LTO-MT/TCH6 620621
32 LTO-MT/TCL6 620621
34" TOMI/TCH6 620621
36" LTO-MT/TCH6 620621
38" LTO-MT/TCH6 620621
40" LTO-MT/TCH8 620621
42" \TOMT/ICHS 620621
44" LTOMT/TCH8 620621
46'LTO-MT/TCHS 620621
48'LTO-MT/TCH8 620621
50" LTO-MT/TCH10 620621
52" LTO-MT/TC10 620621
54" LTO-MT/TCI-10 620621 | 121/41R517G

9121R517G
12 1/4LR5176
12 1/41R5176
12 1/ALRS17G
12 1/4LRS17G
12 1/4LRS17G
12174185176
121/41R5176
121/4LR5176
12 1/4LRS17G
12 VARS17G
121485176
121/41R5176
12 1/4LRS17G
12 1/4LRS17G
121/4LR517G
12 1/4LRS17G
12 1/4LR5176
121/41R5176

44"LK-MT/TCI -6 620-621 | LC-MT
50°LK-MT/TCI-6 620-621 | LC-MT 6PCS.
56"LK-MT/TCI -7 620-621 LC-MT 7PCS.
62'LK-MT/TCI -8 620-621 | LC-MT 8PCS,

56 LTO-MT/TCH-10 620621 | 121/4LR517G
620621 | 1214185176
60" LTO-MT/TCI12 620621 | 121/41R517G
62'LT0-MT/TCH12 620621 | 121/418517G
64" LTO-MI/TCH12 620621 | 121/41R517G

TREEAEREHNEMARESHITLE (according to the customer's requirements
hole openers of different specifications can be produced)

TREFAEREHEMARLSHITLE (according to the customer's requirements
hole openers of different specifications can be produced)
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