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Company Profile

Jiangsu Tu Li Machinery Technology Co., Ltd. Is one of the biggest
and most professional drill rod company for rotary rig in China.The
company was established in 2008 with a registered capital of 50 million
yuan , takes about 80 acres, the factory building covers an area of
30,000 square meters.The company has specialized research team, and
have more than hundred workersc\All\products are made of the most
advanced rock-socked drill*pipe‘technology and high strength materials
from Italy and Germany.Models cover a variety of standard and non-
standard spegifications from 299 to 720,Maximum drilling depth 150 m,
maximum torque 50 tons/m.

Professional R & D, production team for users to create~the most
advanced, the most reliable products, and provide the most-reasonable
construction solutions.The company first in the product’source selected
a solid supplier, raw material supply, jpacts\processing process, the
choice of cooperative manufacturers/yquite strict, careful, for the
company's product quality has(laid\a good foundation.

The company product’ design, machinery Technology and
marketing,management.personnel configuration is complete, reasonable
structure, the quality system runs normally. The company has 8 technical
personnel, 10 professional quality control personnel, 18 managément
personnel, more than 80 workshop employees. In view_of the)complex
geological conditions, it can provide more reasonable construction
solutions.

At present, the Tu Li drill pipe not ‘only realizes the complete
replacement of imported rotary drilling: rig drill pipe, and has become
the standard supporting products of many domestic drilling RIGS, such
as XCMG, SUNWARD, ZOOMLION, YUTONG, YUCHAI Heavy Industry,
CHTCJOVE, TYSIM etc. And a large number of exports to India,
Singapore, South Africa, Vietham, Myanmar and other countries, by the
user's favor and praise.
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The core spirit of the company is "quality based, continuous
innovation",We will continue to create industry-leading quality products
with the spirit of persistent innovation, solid professional knowledge, the
persistent pursuit of leading technology and the attitude of improving
product quality.
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Respected users and operators

Thanks for using our product! Be sure to carefully read and
understand the manual before using and maintaining them. The relevant
requirements herein shall be complied with.

This manual contains information on _.he proper use and
maintenance of drill pipe, as well as important drill pipe construction,
use of maintenance techniques, trotbleshooting and troubleshooting,
and after-sales service contactjinformation.

Keep this manual,with'the"equipment and give it to the new user if
the equipment gs ‘transferred. When changing the equipment operator
or training th€)neéw operator, make sure that the operator read this
manual befdre operation, and understand and comply with it.

The warranty period is 1 year or 2000 hours after delivery. (whichever
occurs first) . During the warranty period, we are-tesponsible for any
product quality problems caused by defeets (in\design, materials and
processing,Repair or replace defective parts-free of charge;no drill pipe
damage caused by normal wear, ‘abnormal use, or incorrect operation is
covered in the warranty, but we\provide paid services.
If you have any question during the use, inspection, maintenance, or
repair of the product, do not hesitate to contact us.

Jiangsu TU LI Machinery Technology Co. LTD

Add: No.77, Xi yuan Avenue, Hai an High-tech Zone, Nan tong City,
Jiangsu Province

National unified customer service hotline (Tel) : 0513-88992688
Fax: 0513-88992688

Postcode: 226600

Website: https://www.nttuli.com.con
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| .Drill pipe type

1. Drill pipe type
The drill pipe assembly is composed of drill pipe,drill
pipe guide, swivel and other components (figurel-1).
According to the way the drill pipe is pressurized and
the structural characteristics, thb‘RQ!(iH pipe can be
G

divided into:
o

swivel

e

swi vh’)
drill pipe gui
[

15225
ide

o
2

g

|
drill pipe

| & o =1

s
%

composition of drill pipe

>
%
2

drill pipe

Figurel-1 The composition of drill pipe
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1.1 Frictional drill pipe

Each drill pipe is composed of seamless steel pipe and
internal and external drive keys welded to it.The external
drive key have three key types and six key types, there is
no pressurized lock in the middle of the outer drive
key. The downward pressure is the do rd friction force
between the gravity of each drill pipe’/and the internal and
external keys during drilling.(Thesmajor difference between
the friction rod and th ]{§kica1 lock rod is the key bar
structure, the key d?éz) the friction rod goes to the

bottom. See fi un§’
@ Sleeve retaining plate

outer key bar

baffle plate

fifth section

pin
Jﬂ spring

Figurel-2 Frictional drill pipe

sixth section
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[.Drill pipe type
1. 2 Mechanical lock drill pipe

Each drill pipe is composed of seamless steel pipe and
internal and external drive keys welded to it.The external
drive key have three key types and six key types, There are
two, three or four pressurized locks in the middle of the
outer drive key. When the inner drive of the drill pipe
is rotated to the pressure lock of outer drive key, the
downward pressure generatedQ‘Q}othe power head pressure

t

cylinder is transferré%@ y to the drill tool. See

figurel-3. b:b
. %X retaining plate
00

© ining sleeve

]

i
1

#louter key bar pressurized block

I‘l spring

Figurel-3 Mechanical period
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1.3 Multi-lock drill pipe

Each drill pipe 1is composed of seamless steel
pipe. Internal and external drive keys are equipped with
rack type continuous steps. As the inner drive key of the
drill pipe rotates and engages with the outer drive key,
the added pressure generated by pressurized oil
cylinder is transferred directly@g the drill tool. See

figure14. %QQ\O\'

N ehrz) taining plate
o~ ining

%r‘)lack—type
shock outer key
bar first section
f%@-ectiﬂn
baffle pla third section
pin
spring fourth section

Figurel-4 Multi-lock drill pipe

S
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1.4 Comparison drill pipe

The outer sections of the combined drill pipe are
mechanically locked, The inner sections are of frictional
type. During the drilling of rotary drilling rig, some layers
between each layer rod through friction, and some layers

through the pressure lock block to <S§%ier axial pressure
of the drill pipe. See figurel-b.

B retaining
sleeve

first mechanical
drill pipe

second mechanical

drill pipe 00‘®

.
third mech Q
drill p %
bY rictional
pipe

fifth friectional
drill pipe

sSpring

Figurel-5 Combined drill pipe
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1.5 Drill pipe parts

Figurel-6 shows the structure of drill pipe components.

outer steel pipe

__‘
section terminal (ﬁ a1
b( location

retaining sleeve sleeve

insid&;z%%@ B

drive key section terminal

% kelly eve

taid drill pipe

drive stub spring pedestal

Figurel-6 Drill pipe parts
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1.6 Comparison of the use and adaptability of drill

pipe
Performance comparison of drill pipe types
Frictional [Mechanical [Multi—lock| Combined
lock
Operability * % * * X * * *
Adaptability * * %k * %k K * *
Ave'ulable S S Sk * K *

applied force
Wearabi bity * % * * % * %k
Maintainability| %% * % * %k
Liftability % % K * * X* * K

Table performance vocabulary deseription:

Operability

Convenience of using the drill pipe when
the drilling rig works

Adaptability

Ability to adapt to a hard rock formation
when the drilling rig works

Available applied

Ease of finding pressurized points-When

force the rig is working

Wearability Ability to resistthe“wears of its
internal and external driving keys and
bearing parts
Maintainability The difficulty of repair

Liftability Difficulty in lifting the drill pipe

2. 0.0, ¢ High

* & Relatively high

*

Fair
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1. 7 Common specification drill pipe

Jiangsu TU LI Machinery Technology Co. LTD
Common specification drill pipe

Serial Outer Pitch IThe tl;:as:c Form of pressure Rdefe:ﬁnc;e
number | diamet | number | '€"9th OF a epth o
er (n) single drill (m)
D(mm) section
L (m)

1 630 3, 4, 5 10~25 Mechanical(JS), 36~143
, 6 Frictional(MZ)

2 575 4,-5, 6 10~20 Mechanical(JS), 36~110
Frictional(MZ)

3 530 3, 4, 5 10~20 Mechanical(JS), 36~110
, 6 Frictional(MZ)

4 508 3, 4, 5 10~20 Mechanical(JS), 36~110
, 6 Frictional(MZ)

5 470 3, 4, 5 10=17 Mechanical(JS), 36~94
, 6 Frictional(MZ)

6 440 3, 4,5 10~17 Mechanical(JS), 36~94
, 6 Frictional(MZ)

7 426 4, 5, 6 10~15 Mechanical(JS), 36~85
(419) Frictional(MZ)

8 406 4, 5 10~17 Mechanigal(JS), 36~79
(394) Frictional(MZ)

9 377 4, 5 10~14 Mechanical(JS), 36~65
(368) Frictional(MZ)

10 355 4, 5 10~13 Mechanical(JS), 36~60
Frictional(MZ)

11 340 4, 10~13 Mechanical(JS), 36~48
Frictional(MZ)

12 299 4, 10~13 Mechanical(JS), 36~48
Frictional(MZ)




IH. Disassembly of drill pipe

At present, it has been used in domestic , such as
XCMG, SUNWARD, ZOOMLTON, TYSTM, SANY HEAVY INDUSTRY,
YUTONG, YUCHAT HEAVY INDUSTRY, CHTCJOVE, CSR
TIMES, DONGMING, JINTAI and other series of rotary drilling
rigs; A series of rotary drilling RIGS\such as foreign BAO
E, TU LI, MAIT, IMAGI, CASA GRANDT ‘etc. And exported to Germany,
Italy, UAE, Turkey, India, - Thailand, Singapore, Malaysia,
Russia, Ukraine and other countries.

Rotaty. drilling pipe can also be customized according

to user requirements and host performance.
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Il.Disassembly of drill pipe

2.1 The dismantling of drill pipe

Drill pipe disassembly and assembly are shown in

figure2-1, 2-2
\ ® 3

| © © ©

| © © ©

\retaining plate
%%% b retaining sleeve
g ©) U]I]]\ 3

k e

Figure2-1  Schematic diagram of drill pi isassembly and

assembly bg)@q)@

. O

Seco section

o\

First section

Baffle plate
Spring

Figure 2-2 Schematic diagram of the disassembly and
assembly
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II. Disassembly of drill pipe

Disassembly of drill pipe (for example, four drill

pipe) :

1) Remove the bolt shown in No. 1 in Figure 2-1, and
remove the drill pipe guard and guide frame.

2) Remove the pin shaft shown~in)No. 2 in Figure 2-1
and remove the puller.

3) Remove the bels tshown in No. 3 in Figure 2-1, and
remove the twe baffle plates and notch rings.

4) /Pul1l ~the innermost drill pipe (the fourth drill pipe)
out along the bottom of the drill pipe in the dizeétion (2)
shown in Figure 2-2.

5) Pull out the third drill pipé in)the direction shown
by No. 3 in Figure 2-2 above the_drill pipe.

6) Then pull the.sécond drill pipe out along the top of
the drill pipe in the direction (3) shown in Figure 2-2.
The dismantling is complete.

Attention : When pulling out each drill pipe, if-there‘is
a riser preventer on the upper part of the)adjacent outer
drill pipe, the riser preventer should._be removed first
(welded: gas cutting; Bolted: disassembled), and then pull

out the drill pipe.

11



II. Disassembly of drill pipe

2.2 Installation of drill pipe

1) Load the second drill pipe from the top of the first
drill pipe in the opposite direction as shown by No. 3 in
Figure 2-2. When inserting the first flower tube in the
second segment, align the outer teeth ‘of‘‘the second segment
with the inner alveoli of thesfixrst segment.

2) Load the third(drdillipipe from the top of the second
drill pipe in. the . opposite direction as shown by No. 3 in
Figure 2<2.

Attention . When loading each drill pipe, if thete was a
riser preventer on the upper part of the. adjdcent outer
drill pipe, after loading the drill(\pipe, the original
riser preventer shall be restoxred+(welded or bolted).

3 ) Then load therfoturth drill pipe under the third
drill pipe in the opposite direction as shown by No. (2) in
Figure 2-2. Do not forget the spring and the water
discharger.

4) Install the notch ring, baffle, and beoltyas shown by
No. 1 in Figure 2-2. Note the orientation “of the baffle and
the reverse front (marked).

5) Install the pin and swivel shown in number 2 in
Figure 2-1.

6) Figure 2-1 shows the installation. Connect the drill
pipe guard with the guide frame, tighten the nut and

install the bolt as shown in No. 1.

12



II. Disassembly of drill pipe

2.3 Notes for drill pipe disassembly and installation:

Before drill pipe assembly, find an open, flat, and
hard ground area. Use sleepers to support the drill pipes
off the ground rather than directly place them on the
ground. Do not place the drill pipes together with residue
soil, broken stones, and other fine_items that may enter
them.

During drill pipe disassembly, it 1is necessary to
remove the retaining sleeve “~from the core section before
the core section .can{ be” removed. To directly remove the
core section_ withett removing the retaining sleeve 1in
advance will lead to the failure to remove the core section
normally ‘due” to the sticking by the retaining sleeve or
even the damage to the last drill pipe section’ s internal
key. Before drill pipe removal, direction marks ‘had better
be painted on drill pipes for reassembly.

Before drill pipe assembly, check| that there are no
irrelevant items 1in the drildy\pipes, so as to avoid
assembly failure or sticking.

After the installation) of each drill pipe section is
completed, a tensiler test should be carried out in the
forward direction te observe its stretch and retrieval. If
any anomaly is found during its stretch or retrieval, do
not carry out the assembly any more. In this case, . ib is
necessary to mark the abnormal portion and remove \and_ check
it. The assembly procedure can be resumed-~only _after the
anomaly is removed.

Do not carry out any violating~assembly in spite of a
drill pipe anomaly.

13
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[II. The use of drill pipe

lll. The use of drill pipe

3.1 Pay attention to the following items when
installing drill pipe:

1) The maximum torque and pressure of the power head
shall not exceed the maximum allowable value of drill pipe.

2) The main winch wire rope, drild“\pipe and power head
drive sleeve are located on the.same-axis.

3) The rig mast is verntical:

4) The drill bit is positioned in the center of the
hole.

5)Please_ efer "to this instruction manual and the
installation Jand operation specification of the main engine
factory \.to correctly connect the accessories. Lift the
drill pipe as shown below and install it on the rig.

Correct lifting
method during pipe
assembly: . .

During the, 19£%,. the
lugs shall be versical to

the ground and-the
lifter and the main winch
are in a straight line
so that the lugs will not
be bent or deformed.

/

-

e —,

,
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[II. The use of drill pipe

3.2 Drilling rig adjustment and precautions before
drilling :
1) The ground shall be level with a certain degree of

hardness. During the construction, the drilling rig cannot
have any local track sag. Local track. sag may cause the
mast to incline toward, backward, ( leftward, or rightward,
with the result that an inclined'‘hole is made.

In this case, thedrill pipe is bent and deformed or
even broken_ifi.the hole.

IfA the*~"hole 1is slanted to a certain degree of
inclination, each of all the sections has a certain ‘degree
of deflection. In this case, applying a ferce.on the power
head will bend the drill pipes sernitously’, (the sections are
stuck and cannot be retrieved freely). The drill pipes are
plastically deformedsdueyto bending. When seriously bent,
they will have external keys broken. Broken external keys,
if not timely repaired, lead to their serious bendings, and

during drilling, they will be broken (as shown in.Fig. A)-

15



[II. The use of drill pipe

Slanted

In case the hole is
slanted, applying a
force may lead to

Fig. I broken drill pipes.

First section's lower.end
clamps second section's
exterior wall

Ll

j Fig.A
] "e Third section's-exterior driving
kev is bent-and,broken.

p————— N

Second section's lower end
clamps third section'sexterior

Third section's
body is bent and
broken

-

-

Lov:/er ends of third and fourth
section's clamp external
walls of four and fifth section's

2) After the drilling rig éperatés for a period of time,
check that the support cylinders”are soft to prevent the
mast from tilting forward, backward, leftward, or rightward
and thus avoid slanting the hole.

3) he drill pipes shall be firmly fixed to the drilling
tool to prevent the latter from falling into the hole.

16
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[II. The use of drill pipe

3.3 The use of drill pipe

A Mechanical lock drill pipe

1) Rotate the rotary table to allow the drilling tool
to be aligned with the hole position and ensure that the
mast is vertical during the entire drilldng process.

Before the drilling rig begins to drill, its mast
shall be adjusted into the position.

After the drilling.tig enters the new drilling site,
firstly place the dxilhing-bucket on the ground and carry
out the mast verticality adjustment when its mast does not
bear any force.At the moment, the ground shall be level
with ascertain degree of hardness. During the construction,
the drilling rig cannot have any local track sag: Local
track sag may cause the mast to incline toward,| backward,
leftward, or rightward, with the result #hat “an inclined
hole is made. In this case, the dridl. pipe is bent and
deformed or even broken in the holle:

o

I

-

;
e

N N7 NN N7T N7 \D
r TRV TS 77 7 77

17



fop=g

[II. The use of drill pipe

2) When the drill pipes are lowered, it is necessary

to reversely rotate the power head slowly so as to prevent
the hole wall from contacting the drilling tool. The
contact will lead to drill pipe throw otherwise.

Lower

Reverse
rotation

L

T i i e S T e S

3, = N R

Rl S s -

Do not rotate_.the power head
positively ddring the drill pipe
lowering\process >

When the interlocking drill pipes
are lowered, the power head shall be
reversely rotated at low speed all
the time. In order to prevent the
interlocking drill pipes (from being
automatically loeked “due to wall
collision, .ete.\ during the lowering
.DTOCess; thus’ avoiding unsmooth
“'Astretch, the power head shall be
reversely rotated at low speed
during the entire lowering process.

In case the hole is slanted, lowering‘the

drill pipes will inevitably_ collide with
the hole wall. In casel\serious hole wall
collisions occur, it is inevitably
difficult to. lowér “them and it is very

likely to throw the drill pipes. So, when
the interlocking drill pipes are lowered,
the power head must be reversely rotated
at low speed all the time.

18
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[II. The use of drill pipe

3) When the drilling tool arrives at the bottom of the
hole, lock all the interlocking drill pipes and then begin
to drill forward with a force applied. The power head
shall be rotated at an appropriate speed to allow the
drill pipes to drive the drilling tool and the drilling
bucket to become full.

4) The drill pipe unlocking and “\\fting procedure is
as follows (see the following diagram) :

5) Pull out the drilling toel and empty the earth.

6) Repeat the procedure.

Restore the mashg
into the vepkcads
position.

Lift power head 1 L it apower |IL‘iiL|? "
by 10=~20cm - by 20~30cm -

i Unlocking step 1 Unlocking step 2

. Lift the power head by Reversely rotate at
7 10-20cm.After the drilling - low speed and lift, up
: with applied force comes the power-head,by. 20
: toan end,firstly lift up the -30cm.Reversely

. Power head by 10-20cm to rotate ‘at' low speed
. release the applied force ‘ and“lift up the power
- and allow the drilling rig's head by 20-30cm.The
. mast and drill pipes to step is just aimed at
| restore into the vertical. initial unlocking,and

some section may be
in the locked state.In
this case, drill pipe
attachment or throw
. may occur if the main
¢ winch is used to lift
them directly.

——

19



[II. The use of drill pipe

Lower the power
head by 30—40cm.

Reverse
rotation
Reverse

rotation

the drill pipes:Keep rotating
' the power head at low speed
. and use the main winch to
Clift/ the drill pipes until the
" drilling bit is seen .Note: in
[ the entire drill pipe lift

“completing the unlocking
step2,be sure to reversely
| rotate the power head all
| the time and lower it by 30-
. 40cm.The purpose of deing
i so is to allow the drill pipes
| to be unlocked ' completely
“and the buckét\door to be
| close.

T Y R T LT

time to prevent the reacting
- force of the wire rope or the

" hole collision from locking
the drill pipes automatically

% At the moment, observe the maim“wihch’ s pressure gauge
and listen to the power change/ of the engine to judge
whether there 1is any obvious<overload. In case of an
obvious overload, it 1is indicated that the drill pipe
unlocking is incomplete, and it is necessary to lower the
drill pipes to the hole bottom again and carry out the
unlocking procedure.

20



[I. The use of drill pipe \ il

B.Frictional drill pipe

1)Rotate the rotary table to allow the drilling tool
to be aligned with the hole position
and ensure that the mast is vertical
during the entire drilling process.

2) The power head shall be rotated
at an appropriate speed to allow (the
drill pipes to drive the .dnilkling
tool and the drilling\ \bucket to
become full.

3)Lift the\ drilling pipes and
tool usingrthé )main winch.

4) Pupty “the earth.

5)Repeat the procedure until the
hole is developed.

R N
Attention: In each drilling cycle %i% : }x’
with an applied force by the power gg% mn::,€$“¥£;1 l
head, the continuous drilling feotage g%é | g 158l
cannot exceed one meter (as showh in £° Lhzntitckwﬂjam
the right figure), depending oh the ‘ ’Eg;_jl Tgighnt

formation conditions.7FKorce is
applied on the frietional drill — L a
pipes through sliding friction. The
drill pipes tend to slide relatively, thus possibly
causing some section to be suspended. In case the power
head is 1idle or reversely rotates, drill pipe~throw and
damage will occur when the suspended drill\pipe is
lowered into position. In order to-aveidyany drill pipe
throw, it is necessary to pause the.power head and 1ift or
rotate the drill pipes a littleevery one—meter drilling
footage with applied force is completed, so as to allow
them to be restored in position; resume the operation of
the power head until the bucket is full.
% In case frictional drill pipes are used, the methods
as follows can be employed to reduce the no—footage and
sliding scenario:

21



III. The use of drill pipe i

(O Before each RIH cycle, firstly rotate the power
head positively on the ground and open the drilling tool’ s
feed port.

2 During the drilling, the drilling bucket shall not
be too full and 70°80% of its internal space is preferably
occupied by earth.

(3 Weld a spring steel plate on.the worn bucket teeth
to extend them.

@ Substitute another drilling tool, such as an auger,
etc.

One or more of\ the-above methods can be used according

to the speeifiic €ituation to improve the drilling
efficiency’of frictional drill pipes.

C.Multi-lock drill pipe

1) Place the drill bit on the working\ face.

2) Operate the power head, rotate.thé drill pipe to
start drilling, and when drillihg hard soil, combine the
pressurized oil cyhinder<until the bit is filled.

3) With reference to the operation of the lock bar,
reverse the power head to unlock and lift the bit with-the
main winch.

4) Remove the soil.

Multi—lock drill pipe does net'meed to find the
pressurized lock platform, but pay special attention to
step 3, avoid the drill pipe is not unlocked, otherwise
once the unlock will fall freely during lifting, resulting
in the drill pipe nipple is broken, so the lifting should

be as slow as possible, once found unlocked, should re-put

22



[II. The use of drill pipe i

the drill pipe to the bottom of the hole, reverse the
power head, to help unlock, avoid damage to the drill pipe.

D .Combined drill pipe

1) Place the drill bit on the working face.

2) With reference to the operation,of the lock rod,
operate the power head and rotatesthe drill pipe to drill.
When drilling hard soil,7préss the pressurized oil
cylinder until Aghe bit is filled.

3) With “neference to the operation of the lock bar,
reverse “the power head to unlock and 1ift the bit with the
main winch

4) Remove the soil.

As the drill depth increases, ‘the combined drill pipe
can apply the same pressure as the frictional pipe when

the single section is-extended.

23



IV.Maintenance of drill pipe

IV. Maintenance of drill pipe

4.1 Drill pipe inspection and maintenance

Regular and correct maintenance will prevent premature
wear of drill pipe, extend the service life of drill pipe
and improve work efficiency.

Regular and proper inspection and“maintenance will
identify problems in the early.stages of drill pipe damage,
thus significantly reducing (the. failure rate of drill pipe
and later maintenancegwork.

In the process, ofyinspection and maintenance, should
choose an open. flat field, and prepare enough ties. When
the drillpipe~is disassembled and installed, the speed
should be“slowed so that each drill pipe is in a straight
line. A large swing up and down will cause the drill\pipe
to bend, crack, or even fracture.

4. 2 Maintenance period

Daily check:

The drill pipe should be inspected every business day
without disassembly:

The exposed partretfsdrill pipe: flat head, square head,
spring, key bar, steel pipe, weld seam, whether there are
cracks, deformation, abnormal wear, etc.; Flower tube is
cracked, flower tube and water distribution plate wear
condition, etc.:; Whether the bolts of the bolt—conneeted
anti—riser mechanism are loose. If abnormal conditions are
found, work should continue after repair.

Periodic maintenance:

According to the type of drild’pipe,” working time,
formation conditions, according\ to’ the following table to
disassemble the drill pipe for maintenance.

24



IV.Maintenance of drill pipe

A. Frictional

Unit: engine working hours shall prevail

Working condition Better General Wicked
(Soft layer) (Pebble
(Sand layer bed)
Time interval/h Grayel layer
)
Initial operation 100 80 50
Normal operation 500 300 200

B. Interlocking

Unit: engine working hours shall prevail

Working condition Better General Wicked
(Soft layer) \(tSand“ayer (Pebble
Gravel layer | bed)
)
Time interval/h
Initial operation 80 60 40
Normal operation 300 200 150

In the process of use,

belt rod,

if the following.phénomenon is
found, the drill pipe should be-putidown in time,

disassembled after inspectionyand maintenance.
6) Drill pipe can not be freely telescopic, there are

stick rod phenomenon;

7) Can not be pressurized normally, there is skid
phenomenon, unlocking difficulty;

8) Kelly eye deformation;

9) A crack was found on the drill pipe;

10) Other abnormal situations.




IV.Maintenance of drill pipe

4.3 Check and maintain the contents

For proper and thorough inspection and maintenance
of drill pipe, it 1is best to pull out each drill pipe
thoroughly.

In order to pull out the drill pipe each time for
inspection and maintenance, should be easy to scratch the
drill pipe inside and outside the high‘\point of grinding,
repair welding of severely worn parts, repair welding of
cracked weld after grinding (open:

Attention: For mechanical locking drill pipe, special
attention must be “paid to the internal and external
pressure locking, surface inspection and maintenance! When
the inner)and “outer pressurized lock surfaces are severely
worn into~ wedges, the inner and outer pressurized lock
surfaces are stuck during pressurization, which ai\\\ cause

difficulties in unlocking, sagging deformation and
cracking of steel tubes, and crackingref flower tubes, etc.
Figure2/2
Normal condition Unusual service

(The' internal and external teeth wear seriously,

résulting in the superposition of the internal

and external teeth under the pressure, the outer
segment and the 1inner teeth are stretched into
a trumpet mouth and cracked, and unlocking is

difficult.)

First steel pipe Ouier sectionterminal

W W inflating

First steel pipe Outer sectionterminal

in!‘lalingl

Strain cracking

- L -

Second stéel pipe

21 _pipe

Second section terminal

Second section terminal
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IV.Maintenance of drill pipe

List of maintenance 1items

NO. Part Damage Schematic

Inner and outer keys
curl edges

4
N

Inner -and \outer bond
Wear
1 External External key

key warp or wear /

/

1.The warp length is 2-3mm The protruding
portion shall be timely Ground and leveled.
2 Maximum-wear: 10mm. In case of wear,
bead welding shall be performed using wear
-resistant welding rods, and they are ground

to 90°. In case of serious wear, change the

part.
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IV.Maintenance of drill pipe

IV.Maintenance of drill pipe

Force
application

point

Worn force=

applyingbloek

Forge- .:1 pl\ ng
,’ ._..—a_ Pipe body
\\\\\\

Maximum wear: pressure-bearing surface,
Smm. In case of wear, bead welding shall
be performed using wear-resistant welding
rods, and then théy,are'ground to 90°. In

case of’serious-wear, change the part.

External key
or pipe body

Cracked external

key or pipe body

1.Grind the cracked portion with an angle
grinder.to.60% double groove leading to the base
(the entire'steel pipe thickness is ground off),
weld it using J506 rods, and then grind to level
the surface.

2.In the circumferential direction, add three
external support plates by means of equal-height
joint point welding (they should be welded
where there is no sliding channel and the crack
point should be in the middle of the support
plates) and providing protection for the cracked
portion. Both of the upper and lower end faces
cannot be welded.
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IV.Maintenance of drill pipe

In case of wear, carry out bead welding
4 Baffle plate |Worn baffle plate| using weld rods and grind it level. In case
of serious wear, change the part.
AN Crack
{0, .' \ B
Section il b
terminal ': \o J
ctacking Sy
Weld or replace the section terminal after
adjusting the shape
Section
terminal
5
Section
terminal
surface
wear
Repair welding or replace worn parts
6 Spring Cracked Change
7 Bolt Damage Change
8 Shock pad Damage Change
Kelly eye
9 Kelly eye deformed Change
or cracked
10 | Top flange Top flange Change or repair welding
deformed or
cracked
11 Drive stub | The drive stub is Change drive stub nipple
bent and broken
or badly worn
12 Drill pipe  Drill pipe bending Straightening of flame
13 Pin Damage Change
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V .Drill pipe fault diagnosis and troubleshooting

V. Drill pipe fault diagnosis and
troubleshooting

When the drill pipe of rotary drilling rig works
normally, each section of the drill pipe should extend
completely from the outer section to the inner section,
and each section should retract complétely from the inner
section to the outer section when! lifting the drill pipe.
When lifting and lowering dxill “pipe, if the drill pipe
can not be extended in €he normal order, it is called belt
rod.

5.1 PFrictional drill pipe

NO. Symptom Cause Measure

The drill pipe can
be lowered but
cannot be lifted up | in the drill pipe and ,remove the junks

There are junks Move.away the drill pipe

An melined hole is

made Reversely rotate and lower it
slowly
There are junks Move away the drill pipe.and
2 inside remove the junks
Drill pipe throw
during lowering The drill pipe is Move away the drill pipe and
bent make it upright
The upper pipe

Body collapses due | Change the deformed drill pipe
to extrusion
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V .Drill pipe fault diagnosis and troubleshooting

There are junks inside Move away the drill pipe and

remove the junks

The drill pipe is bent Move away the drill pipe and
Drill pipe make it upright
3 attachment or  |An inclined hole is made| Reversely rotate and lift it slowly

throwing occurs

during drill pipe The internal and external| (Shake away the drill pipes and
lift keys are seriously worn,| check them. Change the damaged

into rolling ones part
The single pipe A lowet section is

Place the drill pipes on the ground
and reassemble them in the
specified sequence

cannot be fully | brought/into the upper
4 retrievable  jend‘ef.an upper section’s

internal key section

5 | Drillpipe swell Pipe throw Change the swell portion
Drill pipes  'The core section's lower-| Reweld the\core Section's low-end
rotating but

end external key falls off]
6 drilling tool

failing to rotate

external key

There are warps or butrs| Move away the drill pipe and
inside

grind it.

Frequent pipe The drill pipe is bent

Move away the drill pipe and
attachment or

make it upright

throw
Seriously worn internal | Move away the drill pipe and
and external keys repair weld or change it
Outer drill pipe 1. Drill pipe is not

Before work; confirm-the same
axis of wiretope, drill pipe and
power head drive sleeve
1:(Check the main coil of the rig,

the drill pipe bracket and the
power head bracket, so that the
drill pipe is located in the center of]
the power head drive sleeve
2. Check whether there are foreign

bodies between the power head
and drill pipe, and clean them up
in time.

8 |and the rig power| centered on the power

head between the head drive sleeve
clamp rod 2. There is a foreign
body between the power
head driving sleeveiand
the drill pipe.
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V .Drill pipe fault diagnosis and troubleshooting

NO.

Symptom

Cause

Measure

Th

is bent and
broken or
badly worn

e drive stub

force: such as earth, flat earth,

Directly affected by external

with drilling tool pressure
guard, improper installation
of drilling tools, main engine
walking, rotary table when
square head or drilling, teols
meet the ground and
obstacles.

d

turning or walking. When the drill

Replace the square stub assembly.

Drill pipe shall not be equipped
with drill pipe pressure guard,
earth removal, etc. Drill pipe

rilling tool is strictly prohibited to
touch the ground when the rig is

pipe is placed horizontally on the
rig, the drill tool is removed.

10

deformed or

Kelly.eye

cracked

The drill pipe was lifted
incorrectly

Change kelly eye parts

11

Retaining

sleeve cracked

Belt rod caused by rod
smashing

When the drill pipe is found to be
brokeny the.construction should be
stopped immediately, the drill pipe
should be disassembled, the fault

should be removed, and the
movable ring should be replaced.

12

Baffle plate or

section
terminal
surface wear

The hole diameter is small or
special clay layer, muck is not
easy to throw out. The dregs
in the drill barrel are thrown

out by rapid positive and

Modify or replace the appropriate
drilling tool, try to avoid the power
head rapid positiye and negative
impact. Repainwelding or replace

worn.parts.

negative impact

For other faults not listed, please refer to the manual "VI.

Precautions in the Use of Drill Pipe":
In the use, inspection, maintenance process, if you have any

questions please contact the company.
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V .Drill pipe fault diagnosis and troubleshooting

5.2 Mechanical lock drill pipe

cannot be lifted up

NO. Symptom Cause Measure
The drill pipe can | There are junks in the Move away the drill pipe and
1 be lowered but drill pip remove the junks

Drill pipe throw
during lowering

An inclined hole is made

Reversely rotate and lower it
slowly

The drill pipe is-bent

Move away the drill pipe and
make it upright

The upper pipe body
collapses-due to extrusion

Change the deformed drill pipe

Theswivel does not rotate
well, and the wire rope is
rotated by force, resulting
in an automatic padlock

Slow reverse down maintenance
or replace the swivel device

Drill pipe
attachment or
throwing occurs
during drill pipe
lift

There are junks inside

Move away the drill pipe and
remove the junks

The drill pipe is bent

Move away the drill pipe and
make it upright

Tube body deformation

Change the deformed drill pipe

Incomplete unlock

Press the lock lever unlock
procedure to re-unlock

An inclined hole is made

Reversely rotate andtower, it
slowly

The single pipe
cannot be fully
retrievable
completely
recycled

A lower section is brought
into the upper end of an
upper section’s internal

key section

Place, the drill pipes on the
ground and reassemble them in
the specified sequence
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V .Drill pipe fault diagnosis and troubleshooting

NO. Symptom Cause Measure
5 Drill pipe swell | Unlock not completely Change the swell portion
drop bar
6 The drill pipe The drill pipe bends  |Lift the power head to release the
squealed regularly| because of excessive pressure
pressure

Severe oblique holes'were

Correct the verticality of the hole

and the rig power
head between the
clamp rod

made
7
Can't find the lock
point The pressurized oil Finish your work schedule
cylinder has not reached
its maximum stroke
Press the lock The bearing block is  |In sever¢ cases, remove the inner
8 lever unlock severely worn into a key.and section terminal and
program to unlock, wedge, stuck with the replace the damaged part
but the lock still |inner key, and the bottom
cannot be orifice of thé\upperdrill
unlocked pipe-isideformed or
cracked
9 Outer drill pipe 1. Drill pipe is not Before work, confirm the same

centered on the power
head drive sleeve
2. There is a foreign body
between the power head
driving sleeve and the
drill pipe.

axis of wire rope, drill pipe and
power head drive sleeyve
1. Check the main coil of the rig,
the drilLpipe-bracket and the
powerhead\bracket, so that the
drill'pipe‘is located in the center
ofithe power head drive sleeve
2. Check whether there are
foreign bodies between the power
head and drill pipe, and clean
them up in time
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V .Drill pipe fault diagno

sis and troubleshooting

NO. Symptom Cause Measure
Directly affected by  |Drill pipe shall not be equipped with
. external force: such as drill pipe pressure guard, earth
10 Tiebiﬁreaigb earth, flat earth, with | remoyal, ‘etc. Drill pipe drilling tool
broken or badly dr%lhng toolhpressur‘e guard, cis'strictly prohibited to touch the
worn improper 1nsta11?1t10n Qf ground when the rig is turning or
drilling tools, mainengine |  walking. When the drill pipe is
walking, rotary table-when| placed horizontally on the rig, the
square head.or drilling drill tool is removed.
tools, meet the ground and | Replace the square stub assembly.
obstacles.
11 Kelly eye The drill pipe was lifted Change kelly eye parts
deformed or incorrectly
cracked
Retaining Belt rod caused by rod | When the)drill pipe is found to be
12 | sleeve cracked smashing broken, the construction should be
stopped immediately, the drill pipe
should be disassembled, the fault
should be removed, and the movable
ring should be replaced.
The hole diameter is small Modify or replace the appropriate
13 Bafﬂe plate. or or special clay layer, drilling tool, try to avoid the
section terminal muck is not easy to throw power head rapid positive and
surface wear out. The dregs in the drill| negative impact. Repair, welding
barrel are thrown out by or replace worn parts.
rapid positive and
negative impact

Precautions in the Use of Drill Pipe®.
In the use, inspection, maintenance process, if you have any

questions please contact the company.

For other faults not listed, please referta the manual "VI.
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VI.Precautions in the use of drill pipe

VI. Precautions in the use of drill pipe

Drill pipe is an important part and a quick—wear part
for a rotary drilling rig. Drill pipes are mainly used to
transfer the torque of the power head as well as the
force applied by the force—applying mechanism. Their
application environments are very severe and complicated.

In order to avoid their damage~or ‘misoperation, comply
with the following precautiong

1. When the drill pipes_are intended for long—period
storage, do not directdy_pltace them on the ground and do
not place them together with residue soil, broken stones,
and other fine\ 1tems that may enter them. It is necessary
to find “an-open, flat, and relatively hard ground area
where some sleepers are used to support them _off the
ground. The compliance rack had better be ~riemoved to
prevent the slewing bearing from being knecked”or damaged.
Do not place the drill pipes using(sany,“other incorrect
method. During installation and (.xémoval, carefully and
slowly 1ift them in balance to, avoid collision or damage.

2. The power head’ s-maximum torque and applying force
cannot exceed the, maximum allowed values of the drill
pipes.

3.When the drill pipe is installed into the machine,
pull the drill pipe as shown in Figure (A) below. It is
strictly prohibited to pull the drill pipe as(shown'‘in
Figure (B). This operation will cause the (flathead to
bend and deform, and in serious cases, it witl cause the
lift to break. During the installatien of drill pipe,
the speed should be slowed down)to) avoid collision with
the rig and damage to the power.head and pressurized oil
cylinder.
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VI.Precautions in the use of drill pipe

\\ “l

(A) Right way (B) Wrong way

1

Figtre: 6-1 Diagram of drawing drill pipe

4. After the drill pipes are installed on the rig and
before they are used, it is necessary to positively and
reversely rotate the power head several cycles’ and shake
it several times so as to prevent any.inside irrelevant
items from sticking them becausesthey have been left
unused.

5. When the drilling~tool "is installed, do not use
the square head of @nyydrill pipe to directly push the
lying drilling tool.“in order to make it vertical. This
operation will make the square head bent or even broken.
It is necessary that the drilling rig’ s secondary winch
shall be used to pull up the drilling tool and make_its
connection square hole face upright to faeilitate its
installation.

6. When the guard casing is Lewexed; do not use the
drill pipes to move the drilling .tool to apply a force
onto it. If the drilling toolyis used to apply a force
onto the guard casing, then the drilling tool s
eccentric force may cause the drill pipe’ s square head
to be bent or even broken.

7. The drilling pipes and attached drilling tool can
be used only for drilling rather than for moving earth
(ground leveling), slurry mixing, etc. Such an
application easily causes them to be damaged.
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VI.Precautions in the use of drill pipe

8.0nce the drill pipes and attached drilling tool
contact the ground or are placed in the hole, do not
carry out the following operations to avoid drill pipe
bending: drilling rig travel, amplitude regulation, mast
adjustment, left or right rotation, etc.

9. The operators must be familiar.wibh the various
properties and parameters of the drild pipes such as
rated torque, rated depth, fefce @application mode, length
of single drill pipe, _ete. \They shall know the depth of
the drilling tool.when each drill pipe is fully stretched
to the bottom.as well as which drill pipe is stretched at
the bottomfat! some depth and its rough position. Thus, it
can be’known which drill pipe begins to be lifted by the
main winch at what position and what range the lifting
force is within. When the lifting force is incorrect, it
can be known whether drill pipe attachment ‘has occurred,
so as to avoid drill pipe throw.

10. In case the frictional™drill pipes skid without
any footage or have a slow drilling footage so as to
allow the force—applying) travel of the power head to
exceed the footagey, skidding tends to occur in the drill
pipes to make some section suspended. When the drill
pipes stop proceeding or reversely rotate, the suspended
single section tends to suddenly fall, thus causing .a
drill pipe throw. In this case, in order to. reduce the
drill pipe throws, the single-cycle ~forée-applying
travel of the power head is not supposed«to exceed one
meter. The drill pipe throws can bevreduced by reversely
rotating or 1lifting the power«~ head (refer to B.
Frictional Drill Pipes in IIl. Use of Drill Pipes).

11.At the beginning of wusing drill pipe, the
operator should familiarize himself with the performance
and parameters of drill pipe, such as torque rating,
depth rating, pressure form, length of each rod, etc.
When the drill pipe is lowered, it should be possible to
know the depth of the drill pipe at which each drill
pipe is lowered to the bottom. When lifting, it should
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VI.Precautions in the use of drill pipe

be possible to know which drill pipe starts to rise
at the corresponding depth. To avoid the occurrence of
rod climbing when the operator is unaware, resulting in
a serious rod smashing situation.

12. For hard formations, mechanical lock drill pipe
must be used. Abnormal wear and damage of drill pipe
will result from improper pressurization of drill pipe.
When the mechanical lock drill. pipé is pressurized, the
power head is rotated and:.pressurized at a slow speed at
the same time to ensuresthat the lock is completely
entered (the pressurized surface is completely fitted)
before normad _pressurized drilling, otherwise it will
cause abnoermal” wear, steel pipe deformation and other
faults.

13. When operating interlocking drill pipesy~properly
control the applied force. Do not apply too great a
force. Otherwise, the drilling rig s~frent\end is jacked,
the fronts of the tracks are suspended, and the mast
leans backward seriously. Inpthis-case, the drill pipes
are bent and abnormal noise, s emitted. This would
inflict great damage™upon-the drill pipes and cause them
to be broken.

14. When interlocking drill pipes are used, comply
strictly with the correct unlocking procedure. Otherwise,
incomplete unlocking would cause drill pipe attachment
and serious drill pipe throw (refer to A. Mechaniecal
lock drill pipe in III. the use of drill pipe).

15. When the drill pipes are lowered,~ pay attention
to how long wire rope has been paid out. The drilling
tool inevitably rubs the hole wall. Sometimes, the edge
teeth or the drilling tool stick the hole wall.
Especially when the pile hole has a poor verticality, it
is very likely that the drilling tool sticks the hole
wall during the lowering of the drill pipes. If the
operator fails to notice this timely, the main winch
would pay out the wire rope excessively, thus causing
the wire rope to be out of order. In this case, a drill
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VI.Precautions in the use of drill pipe

pipe throw is very likely to break the wire rope so as
to result in a major work accident.

16. It is strictly prohibited to apply any force
other than torque and axial pressure to the drill pipe
under extremely harsh working conditions (for example,
the drill bit can only touch the hard formation on one
side, commonly known as off-load)| .otherwise it will
cause serious deformation and damage to the drill pipe.

17. When the temperdature“is very low, the icing
inside the drill pdipel is” serious, and the phenomenon of
the drill pipelifting rod, rod smashing, etc. should be
used to meltthe ice and then work.

18\ f the hole diameter is small or the soil is
sticky, “it is difficult to unload the soil. In this case,
quick positive and reverse rotations to knock the drill
pipes have to be done for soil unloading( \The method may
result in too early drill pipe fatigue ‘erack.

19. When drilling deep holes) ‘on“targe holes, special
attention should be paid to ensure that the drill teeth
of the drill tool work mérmally, timely replacement of
worn drill teeth, /dornot try to increase the pressure to
compensate for the -wear of drill teeth.

20. If drill pipe attachment occurs when the
interlocking drill pipes are lift up, immediately lower
them to the hole bottom and unlock them according ‘to the
unlocking procedure. Resume the lifting after,‘unlocking.
Do not stop to positively and/or reversely.rotate the
power head during the lifting of the~drill pipes, so as
to avoid any drill pipe throwathat-would otherwise
damage the drilling rig and drill pipes.

21.During the use of drill pipes, if drill pipe
attachment is continuously found, immediately lower the
drill pipes and disassemble, inspect, and maintain them
according to the disassembly procedure.

22.Long drill pipe for a long time to drill shallow
holes, because the drill pipe inside a few sections do
not expand, resulting in mud sediment between the
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VI.Precautions in the use of drill pipe

several sections of the drill pipe. The accumulation
eventually resulted in stuck drill pipe. So be sure to
disassemble drill pipe frequently and rinse the inside
and outside walls of each section with clean water. And
go back to work.

23.When using drill pipe with bolt—connected riser
mechanism, check the fastening boltS\of* the riser
mechanism every day, and tighten them in time if they
become loose. Once the bolt leosens, falls off, and
falls into the drill/pipe,»it will cause serious
accidents such as\dri® pipe belt rod, rod smashing and
SO on.

24. During-welding and other maintenance on the drill
pipe, make sure that the drill pipe is completely
detached from the rig, or that the power supply™and
electrical system of the rig are completely disconnected.
Otherwise, will cause electrical system\short circuit,
fire.

25.During the transportation‘ef drill pipe, three
supports should be made rat ‘\both ends and in the middle
of the drill pipe teo"wreduee the deformation caused by
vibration.

26. If drill pipes need to be out of service for a
long time, timely wash their internal tooth portions to
ensure that there is no mud, sand, or soil inside.
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Vll.Legend of quality responsibility for non-drilling rig and drill pipe

VIl. Legend of qual ity responsibility for non—
drilling rig and drill pipe

Failures Caused by Abnormal Operations (1)

When the drill pipes are intended
for long-period storage, do not
diréctly place them on the ground
and do not place them together
with residue soil, broken stones,
and other fine items that may
enter them.It is necessary to find
an open, flat, and relatively hard
ground area where some sleepers
are used to support them off the
ground. The compliance rack had
better be remoyed to prevent the
slewing \(\bearing from being
knocked or damaged.Do not place
the drill pipes using any other
incorrect method.

X
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X Do not place the drill pipes in the
suspended way at will X
X Be sure to support the drill pipes
off the ground >
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Vll.Legend of quality responsibility for non-drilling rig and drill pipe

Failures Caused by Abnormal Operations (2)

assembly

During the lifting and installation, do
not lift thé.drill pipe when the lug is
in the horrzental position, and
otherwise, thedug would be bent and
deformed oreven the lifter would be
broken.

4

Correct lifting method
during pipe-assembly
During thedifi, the lug shall
be vertical to'the ground and
the lifter andthe main
winch are ina straight line
so that the lugAvill not be
bent or deformied:

f;

I\.

X Do not lift the drill pipe when the lug

(flat head) is parallel to the ground >
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IV]].Legend of quality responsibility for non-drilling rig and drill pipe

Failures Caused by Abnormal Operations (3)

The hifter tthts. dowrr due to
the excessive/paying out of
the main*winch

Drill pipe rotation

A ANV

|

Failures Caused by Abnormal
Operations (3)If the main winch's
wire rope’is excessively slackened,
the Aifter: tilts down and the drill
pipes rotate, with the result that the
upper drill pipe lug or even the
lifter is broken.

—J1 0

i -

X Do not cause the main winch to pay
out the wire rope excessively >
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Vll.Legend of quality responsibility for non-drilling rig and drill pipe

Failures Caused by Abnormal Operations (4)

The use of a guard barrel K5
for the drill pipe edges
results in seriously bent
and deformed or broken
core section and square
head.The use of a guard
barrel for the drilling too6l
also causes thesbarrel-to
not be perpendicular to the
ground, “and.’a barrel not
perpendicular to  the !
ground will guide the drill
pipes to make a slanted §'
hole, which will bring
about certain damages to §!
the drilling rig and drill

pipes.

Upper horizontal surface of
guard barrel

7 LB r7

X Do not use any drilling tool guard barrel %
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Vll.Legend of quality responsibility for non-drilling rig and drill pipe

Failures Caused by Abnormal Operations (5)

Drilling ng's forward and
backward movements

_——

Do not move the soil or mix the
slurry.-Doe'not allow the drilling
rigito-swing leftward and
rightward or forward and
backward. Drill pipe-based soil
movement or slurry mixing results
in broken drill pipe square head or
bent and deformed core section.

Drilling nig's leftward and
rightward rotations

D)

X Do not carry out any other drilling-irrelevant operation
such as soil movement (ground leveling) or slurry mixing X
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Vll.Legend of quality responsibility for non-drilling rig and drill pipe

4 G

Failures Caused by Abnormal Operations (6)

Fig. I: There are large blocking sand grains

Fourth section lifted up along due  (>4mm) between the fourth and fifth sections

to large sand grains in slurry. so that they cannot be normally retrieved; the
fourth section is lifted up along by the fifth
section.
=T
g D
5 4mm sand grains
Fig i Rt
niln
® | o
Lift L ‘
. Lower end mouth of
Flg I fourth
= Detached
= ! \ Thidd section -1m-
% longlinternal driving
ot 111 1 it : ectipn
3 : Fifth section
¢ ;
111 E “
7 Fig. II: After the tSection 1s lifted up a
ﬁ : ) certain distance by the fifth section, it will be
1Bt detached from the lowest 1m-long internal
7 | driving key section of the third section.

-

£

|

!
[
e

Fourth section's exterior key bar

ower end mouth
fQurth section

The third section is squeezed to
swell due to drill pipe throw

d section -1m-long

Internal driving key section ! Yoy section

within one meter

section

When it is detached a certain

sick X

distance, the fourth section will fall

XPay attention to any drill | freely and be thrown because of
pipe anomaly X
X Do not operate when being | upper sand grains, thus hitting the

some reason such as drilling rig
sway or rotation or crushing of

internal key section of the third
section and causing its upper end to

swell.
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Vll.Legend of quality responsibility for non-drilling rig and drill pipe

Failures Caused by Abnormal Operations (7)

The third section is lifted
up along due to irrelevant
items .

retrieved.

Lift

Fig. I. TIrrelevant items such as a bolt enter
between the third and fourth sections and thus
cause them to be incapable of being normally

Fig. II: After the third

) KA section is lifted up a
Fig 1 _"“J__( certain distance by
? = the fourth section, it

¢ | e ill be detached from

he lowest Im-long
nternal driving key
section of the second

section.

Fig I Lowerénd mouth
of third’ section

W

—

1

o L B R R e T

5

7
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R A b

meter.
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[
;
;.
e
i

1 B

|
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v
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Third section's external key b

The second section is squeezed
to swell due to drill pipe
Internal driving

section within one

Fig. 1I: After the third section is lifted up a
certain distance by the fourth section, it will be
detached from the lowest Im-long internal
driving key section of the second section.

#Y O third section

.
1
.

£

|

When the third S 1s detached a certain
distance, it will be out of the upper end of the

’¢ Pay attention to any drill
pipe anomaly >

X Do not operate when
being sick >

second section. Now, any drilling rig sway or
rotation will loosen the blocking irrelevant items
between the third and fourth sections such as a bolt.
Thus,the third section will fall freely and be thrown
to hit the internal key section of the second section
and cause its upper end to swell.
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Vll.Legend of quality responsibility for non-drilling rig and drill pipe

Failures Caused by Abnormal Operations(8)

Fig. I. When the hole is drilled into one

The fourth section is lifted up with a certain inclination degree, the drill
along because the hole is pipes will have some deflections. When
drilled into a slanted one. the drill pipes are lifted, the fourth

section's bottom~ mouth will stick the
external wall “of \the fifth section, thus
causing the,two sections to fail to be
normally® retrieved because the fourth
section'is lifted up along.

Lower end mouth of
Lift ourth section
Fig .I \

Fourth section'g
lower end clany : i
fifth section's ! ; ifth section
external wall :

Lower end mouth of
fourth section

section within one
Meter.external wall

After the fourth section is lifted up a certain
distance by the fifth section, it will. be
detached from the lowest 1m-long 4nternal
driving key section of the third section:

Lowerend mouth of

¢ Fourth section's exterior key 4 : mth section

; The third section is squeeze gﬂN
swell due to drill pipe throg 3 >
Internal driving key sectio : ;

with in one meter

=
o
2]
a
. Q
=+
=
Qo
=}
|

When the fourth section is detached a certain

A . distance, it will be elastically restored from the
X Pay attention to any bent state with the reduced curvature and fall

drill pipe anomalyX freely to hit the internal key section of the

X Do not operate when third section. This will cause the upper end of
) the internal key section of the third section to

being sick > swell.
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Failures Caused by Abnormal Operations(9)

Due to seriously damaged
internal and external keys, the
second section's internal key
rolls onto the third section's
external key and the second
section is lifted up along by
the third section.

Lift

o

AU R

When the second section's internal key and the
third section's external key wear each other
considerably, a large wedge surface is formed.
During rotation, the second section is deformed
due to the wedging effect (refer to Fig. A-A). The
internal key rolls onto the external key of the third
section, and thus, ‘the third section cannot be

normally fetrieved and lifts the second.
Second section's internal key
NILA_SC

by the third section, it will be detached, from the lowest 1m-

long internal driving key section ofithe first section.
Lower end mouth

dection — 1m-long
terngl driving section.

Third section.

When the second section is detachdd a dertath distance, the
second section will be out of the compliance rack. Now, any
power head sway or vibration will cause the second section:to
fall freely to hit the internal key section of the first section ‘and
cause its upper end to swe Second section's-nternal key bar

to

) Carry out the maintenance strictly
according to the instruction manual >
Do not allow excessive wear >%
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Failures Caused by Abnormal Operations(10)

Fig. I: Trrelevant items between the third and fourth

An internal section has sections cause the two sections to fail to be normally
been lifted up along due retrieved because the third section is lifted up along,
to some reason. and in this case, the third section's lower end firstly

contacts the internal teeth~end of the second section
and then runs out of it,\thus failing to lower the drill

pipe for its use. @ Slightly exposed

Thigd section
runnigg out of

Eiglil - ed © | © | 9] norma\ height
) , ully retrieve
Lift . 0]
U end of
2 e sffsection

Fig. II: After the third Scctrertis lifted up“a,certain distance
by the fourth section, it will be detached.from the lowest
# Im-long internal driving key section of the second section
L and fall slightly on the-upper‘end of the latter (no violent
) drill pipe throw and nouthard-section swell).

Fourth sectio i B X ernal driving
= ¢ctions of first,

Fig. A-A: the external key of the third section does
¢ not return into the internal key slot of the second
¢ section after the drill pipe attachment (slight throw)fiternal surface of second

X Pay attention to any
drill pipe anomaly >
X Do not operate
when being sick ><
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Failures Caused by Abnormal Operations(11)

If the hole is slanted, each of all the sections has a certain degree of deflection.
In this case, applying a force on the power head will bend the drill pipes
seriously (the sections are stuck due to bending and cannot be retrieved freely),
and the drill pipes will suffer unrecoverable plastic deformation due to serious
bending. In case of serious bending, the external keys of these drill pipes will be
broken. A broken external key, if not timely repaired, will cause the drill pipe
body to be seriously bent and broken during drilling:

Slanted hole Slanted hele and broken drill pipes

SecondsSection's lower end clamps

third section's exterior wall

exterior walls of Tour and Tifth sections

Fig. A: When the.hole is slanted, the
drill pipes)are bent somewhat; if the
force continues to be applied,they
will suffer tensile failure. Continuing
to-use them without timely repairing
them will cause their bodies to be

broken.
Third section's

exterior driving key
is bent and broken

Fig.A hird section's body

Pay attention to the condition of the hole %
X Do not apply an excessive force when the
hole is slanted %
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Failures Caused by Abnormal Operations(12)

Do not apply too heavy a
weight on the drilling rig
An excessive applied force of
the drilling\tig will cause the
frontg~of the tracks to be
suspended or the cylinder to fail
to_be self-locked and retract,
thus resulting in seriously
backward-tilted mast, seriously
bent drill pipes, cracked lower-
end mouth of first section, and
cracked or broken pipe bodies.

The mast leans backward

seriously due to reaso\t
]

Excessive applied
force causes the

drilling rig's track
fronts to be lifted
off the ground.

Dear user friends:

If the construction progress
is not satisfactory./~please
increase the drilling” speed
by changing’ the  bit
structure..type or adoptin
they ““multi-stage  drillin
method. Do not cause the
drilling rig to apply too
lgreat a force, and otherwise
its mast will lean backward.

X Do not cause the drilling rig to
apply too great a force, and otherwise
its mast will lean backward %
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Failures Caused by Abnormal Operations(13)

When a deep hole is drilled and the

P formation encountered during the
- drilling of the pile hole is very hard,
the drill pipe string is very easy to

bend in case of a slight inclination or

backward\lean when most of its pipes

are stretched and a considerable

weight is applied on them. In this

case, applying a greater force will

) slant the hole in addition to failure to
". improve the drilling footage, thus
IR causing the drill pipes to be bent and

1 i1 ' broken as unnecessary losses. If the
i A : o ) . )
a | drilling rig's construction progress is

o [ [} not satisfactory, please increase the
—— drilling speed by changing, the bit

structure type or adopting, the multi-

In case of serious stage drilling method. The drilling rig

/ bending, the third shall not apply an-excessive force as

/ and fourth sections shown in~the’ figure. Otherwise, the

/ i Z will be broken due to dfill pipes (especially the square

7 Zthe existence of | head) would be seriously bent and
Fchitved surfates. )\ broken as an unnecessary loss.

Theyexterior driving key
is bent and broken

o
A

J'? External key

he pipe body/is
bent and-broken
xternal key

The external driving key
is bent and broken

X Do not apply too high a weight
on the drill pipes when drilling a
deep hole in a hard rock formation,
and otherwise, serious drill pipe
bending may occur >
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Failures Caused by Abnormal Operations(14)

Fully stretched g The exterior

interlocking drill driving key is

pipes that are fully bent and broken

locked each (the External ke Pipe body

drilling rig tilts
backward because
the rear ground is
not level)

The 1 2 I S
bet and broken
. > The external
l

(=] driving key 1s
bent and broken

e —-—

Do not lean the drilling rig during drilling.
During the.operation of the drilling rig, the
ground the ‘tracks contact shall be compacted.
Soft ground will cause the mast of the drilling
rig\to tilt backward seriously and the drill
pipes to be seriously bent, thus resulting in
cracked lower-end mouths of the first,
second, and third sections and cracked and

broken pipe bodies or even broken square
head.

Dear user friends:

If the construction progress. is
not_satisfactory, please~increase
the drilling speed by. changing
the bit structure type or adopting
the multi-stage. drilling method.
Do not cause the drilling rig to
apply too great a force, and
e b otherwise its mast will lean
' ‘; backward.

X Do not apply too high a weight on the
drill pipes when drilling a deep hole in a
hard rock formation, and otherwise,
serious drill pipe bending may occur X
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Failures Caused by Abnormal Operations(15)

The mast leans backward
seriously due to reasons. !

Do not apply too heavy a

weight on the drilling rig. —_—

An excessive force that the
drilling rig applies will cause
the fronts of  the tracks to be
suspended off the ground or the
cylinder to fail to retragt, thus
causing the mast to tilt backward
seriously. In this case,applying a !
greater forece willyslant the hole
in addition to failure to

improve the drilling footage,
thus resulting in bent drill pipes
and key bars and cracked pipe
bodies as unnecessary losses.

Excessive applied force causes
the drilling rig's track fronts to
be lifted above ground

Excessive applied force causes
the drilling rig's track fronts
to be lifted above ground # &

Dear user friends:
If the construction [
progress is not
satisfactory, please |%
increase the drilling
speed by changing the bit
structure type or adopting
the multi-stage drilling
method. Do not cause the
drilling rig to apply too
great a force, and
otherwise its mast will
lean backward.

S

External key '.: “
|

The exterior driving key
is bent and broken I

Pipe body

%

driving key
bent and

i i i d]

Power‘head's collision
foree bearing disc

bd forjce caMses the tracks to be

cylind fail to be self-locked
: resulting in a serous tilting

backwatd of the mast, which further brings about
serioyly bent drill pipes and causes the drill pipe
body within 3 meters from the first drill pipe's end
to Suffer horizontal tensile failure.

X Do not apply an excessive force <
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Failures Caused by Abnormal Operations (16)

The mast leans

backward seriously

due to reasons.
ettt

Excessive applied
force causes the
drilling rig's track

fronts to be lifted ¥4k

above ground

Dear user friends:
If the construction
progress is not
satisfactory, please
increase the drilling
speed by changing the
bit structure type or
adopting the multi-
stage drilling method.
Do not cause the
drilling rig to apply too
great a force, and
otherwise its mast will
lean backward.

Do not apply too heavy a
weight on the drilling rig.

An excessive force that the
drilling rig applies will cause
the fronts of the tracks to be
suspended off the ground or
the cylinder to fail to retract,
thus causing the mast to tilt
backward seriously. In this
case, applying a greater force
will slant the hole in addition
to failure to improve the
drilling footage, thus resulting
in bent drill pipes and key bars
and cracked pipe bodies as

An“excessivg appired—force causes the tracks to be
suspended er the cylinder to fail to be self-locked and
retract, ths resulting in a serous tilting backward of
the ma_st', which further brings about seriously bent
drill pipes and causes the upper pipe body of the
second drill pipe to suffer horizontal tensile failure
when a relatively deep hole is drilled.

X Do not apply too high a force to the drilling
rig, and otherwise its mast will lean backward %
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Failures Caused by Abnormal Operations(17)

Do not apply too heavy a
weight on the drilling rig.
An excessive force that the
drilling rig applies causes
the fronts of the tracks to
be suspended or the
cylinder to fail to be self-
locked and retract, thus
resulting in a serous tilting
backward of the mast,
which further brings about
seriously bent drill pipes as
well as the broken square
head incurred by the
seriously.bent and
deformed\connection
between the square head
and. drilling tool.

The mast leans
backward seriously
due to reasons.

===
Excessive applied _’ &
force causes the Wiy
roe cause LHD
drilling rig's track ]
fronts to be lifted -
above ground

Dear user friends:

If the construction
progress is not
satisfactory, please
increase the drilling
speed by changing the
bit structure type or
adopting the multi-
stage drilling method.
Do not cause the
drilling rig to apply too
great a force, and
otherwise its mast will
lean backward.

hen a shallow hole is drilled,
he drill pipe string's overall
rigidity is high and the mast may
cause the square head to be
broken due to alternating bending

X Do not apply too high a force to the drilling
rig, and otherwise its mast will lean backward %
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Failures Caused by Abnormal Operations(18)

Do not apply too heavy a
weight on the drilling rig.
When a deep hole is drilled and
the formation encountered during
the drilling of the pile hole is very
hard, the drill pipe string is very
casy to bend in case of a slight
inclination or backward lean
when most of its pipes are
stretched and a considerable
weight is applied on them.(In this
case, applying a greater force will
cause the drill pipes’\to”be bent
and the key. bars ‘and pipe bodies
to be scracked-(esp. the square
head section) in addition to
failure to improve the drilling
footage. All of these are
unnecessary losses.

Dear user friends:
If the construction

satisfactory. please
increase the drilling

bit structure type or
adopting the multi-
stage drilling method.
Do not cause the
drilling rig to apply too
great a force, and
otherwise its mast will
lean backward.

I External\ke

: A 14
progress is not ZH

speed by changing the | %34
{z;:;l'

The external driving
key is bent and broken g

the encountered formatio
hard, multiple sections

stretch out. Anjp, ‘exeessiye
applied force, /if the: ‘hole
slightly slanted, or\the mast tilt
backward1s, very likely to result
i the bent middle sections of
the third and fourth drill pipes,
cracked key bars and pipe
bodies, and broken square head.

Pipe body

X Do not apply any force. Otherwise, the drill
pipes would be seriously bent. %
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Failures Caused by Abnormal Operations (19)

1
[ Ppwer head's First section's
internal key

: The pipe body
cracks due to
= fatigue

external key

T

sectign's exterior key. The
torque produced during rotary

| :
i Key bar cracks, p44
.u./v;, 4 o P e , — —
: 7 ower head's ; N
7 i internal key T 1rst sectionfs
“ A external ke .
1 i ¢
1
4
.ﬁ -
£ a
1Y 1
#
4 A large inclined plate occurs
“ L
i
1
p
:j

drilling is also high, thus

¢ / causing the first section's pipe s

1! ; wal t(% be deformed duel: I‘zo Drar(igac ﬁ'lends': . .

4 : ; . Rlease check and maintain drill

7 ; extgusion. When the work is \ - . .

7 : pipe strictly according to the Drill
4 g completed, reversely rotate the - -

41 F tw keys to detach them and Pipe Maintenance Manual. Severe
’3 g allow _the pipe body” to | wear aqd te'c.lr of drill pipe as

4 | elastically return. Repeated shovx'fn.ln this ﬁggre are SmCtlY
4 : folding like this brings fatigue proh?blted to avoid the faults listed
11 F cracking to the pipe body. in this figure.

AT S

X Carry out timely inspections and maintenance
according to the manual. Excessive wear shall be
rohibited X
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Failures Caused by Abnormal Operations (20)

I_ Power head's First section's

external key

[

The pipe body
cracks due to
fatigue

Dear user friends:

Please .eheck. and maintain drill
dection's pipe wall to be | Pipestrictly”according to the
ed due to extrusion. When the «| Dtill. Pipe Maintenance Manual.
work [is completed, reversely rotate Severe wear and tear of drill pipe
o keys to detach them and'allow as shown in this figure are
the pipe body to elastically”return. | strictly prohibited to avoid the

cated folding like this “brings faults listed in this figure.
fatigue cracking to the pipe body.

X Carry out timely inspections and maintenance
according to the manual. Excessive wear shall be
prohibited ><
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Failures Caused by Abnormal Operations (21)

Power head's
driving set

First section

o
ik
=
=

large wedge ‘surface will be formed
when the power head's internal key
violently rubs a side face of the first
section's external key. The torque produced
during rotary drilling is also high, thus
causing the first section's pipe wall to be
deformed due to extrusion. When the work
is completed, reversely rotate the two keys
to detach them and allow the pipe body to
elastically return. Repeated folding like this
brings fatigue cracking to the pipe body.

Dear user friends:

Please check and maintain drill pipe
strictly according to the Drill Pipe
Maintenance Manual. Severe wear and
tear of drill pipe as shown in this
figure are strictly prohibited to avoid
the faults listed in this figure.

X Carry out timely inspections and maintenance
according to the manual. Excessive wear shall be
rohibited X
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Failures Caused by Abnormal Operations (22)

Power head's
driving set

First section

e

s

]
s

- ,./ g o
Power head's .
internal key N
Th pipe body crack '
due to fatigue \
Key barcracks 4, 3

formed when the power head
internal key side face .is
seriously worn. The torque 0
produced during rotary drilling
is also high, thus causing the ;
first section's pipe wall to be
deformed due to extrusion.
When the work is completed,
reversely rotate the two keys to

detach them and allow the pipe Dear user friends:
body to elastically return. Please check. and\maintain drill pipe

Repeated folding  like this strictly aceording ‘to the Drill Pipe
brings fatigue cracking to the Maintenance Manual. Severe wear and
pipe body. tear-of.drill pipe as shown in this
figure are strictly prohibited to avoid
the faults listed in this figure.

[ Carry out timely inspections and maintenance
according to the manual. Excessive wear shall be
prohibited >
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Failures Caused by Abnormal Operations (23)

The pipe body has
been fatigue-cracked .
due to extrusion. Dear user friends:

Please check and maintain drill pipe
strictly according to the Drill Pipe
Maintenance ‘Manual. Severe wear and
— | tear of\drill pipe as shown in this figure
are strictly prohibited to avoid the faults
listed in this figure.

he lower end of
the driving key is
Power head's Seriously worn into

driving set _2 wedge shape Fotce-applying block

Thepipe body has been
fatigue-cracked due to extrusion

The first section's pipe

/bad.y_has-anpsad due
to squeeze.

A large wedge surface will be formed
when the power head's internal key
lower force-applying face is seriously
worn. During the force-applied, drilling
process, the wedging effect\will\ cause
the internal key of-the power head to
overlap the for¢e-applying block of the
first section so, that the pipe body will
collapse inward'due to squeeze as shown
in the figure. When the work is finished,
{ #he.two keys are detached from each
other and the pipe body is elastically
t returned. In case of repeated folding like
this, the pipe body and key bar near the
force-applying block will suffer fatigue
cracking. More seriously, an excessive
applied force will stick the driving set
and drill pipe, which cannot be freed.

X Carry out timely inspections and maintenance

according to the manual. Excessive wear shall be
rohibited X
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4 G

VIll. Custom drill pipe parameter measurement diagram

8.1 Drive stub selection parameters

First| series Second series
|
| —
- R I
4 — I
N et =
| T
o 2
8K
545 .
Figure 8-1 drive stub diagram
Table8-1-1 Drive stub type (See figure8<1) Unit: millimeter
Drive 100 130 150 200 250 300 400
stub type
square square square square square square square
Drive stub | 110x110 | 130x130), +150x150 | 200x200 | 250x250 | 300x300 | 400x400
size
(SxS)
Pin 1 1 1 2 2 2 2
number
Pin size 40 40 50 62 62 72 82
dP
H1 290 290 290 290
H2 100 100 150 150
H3 130 130 130
L1 300 300 300 480 480 600 600
First series N N, N, N, N N,
Second N
series

Note: "\" indicates the recommended type.
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VIl.Custom drill pipe parameter measurement diagram

8.2 Kelly eye selection parameters

Kelly eye

o0
&

[ ]

Figure 8-2 kelly eye diagram

Table8-2-2 Kellyjeye' (See figure8-2) Unit: millimeter

Kelly eye type | 40 | 50,1755 | 60 | 70 | 80 | 100 110 130

Kellyeyepin | $40 | $50 | 55 | 60| ¢70 | &80 | & 100 110 $ 130
size

oW

Kelly eye 40 50 55 60 70 80 100 110 130
thickness

M

First series N, N, Vv N N, N

Second series N, N N

Note: "V" indicates the recommended type.
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VIl.Custom drill pipe parameter measurement diagram

8.3 Mechanical lock drill pipe parameter

<
177
(|

——
T

()

@ () () section
drill pipe
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)

B
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-
:
- 5
X = :
1= 3
Rl B
W
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8.4 Frictional drill pipe parameter
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VIl.Custom drill pipe parameter measurement diagram

fop=g

8.5 Drill pipe terminal parameters
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