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In Bore Well & Mining industry “drilling BIT” is the most critical element determining the

productivity.   The Bit houses the carbide Buttons which are actual cutting edges while drilling the

mining bores or bore well bores. For many decades the assembly of carbide buttons into BIT body was

done  on conventional presses with some corse holding fixtures;

Drilling BIT LIFE:   With the conversional method of Button Pressing as explained above, the BIT was

giving an average   life of 1000ft to 1500ft bore depths and the BUTTONS used to either Break or pop

out of the Bit.

GUARANTEE  / WARRANTEE POLICY :  With a normal Guarantee/Warrantee policy of free replacement if

the BIT Drilling fails below 1500’ depth the supplier has to replace the BIT either free of cost or

prorate basis.

COST OF REPLACEMENT :  The average rate of replacement of BITS being in the order of 20 TO 30% in most

cases and   some cases going up to even 40%.   The industry was forced for non-competitive pricing,

losses due to rejection, sell products at cheaper rates without guarantee, loss of image due to

frequent rejections. A Stage had come for the Bore well industry that BIT manufacturing became a

big  threat to manufactures.
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M/s Four M Technologies has studied the problems and analyzed the causes of failure of BIT most of

them being due to improper Button Assembly processes followed.

No Standardization: To overcome the problem of the button failure, manufacturers were

experimenting too much with the button sizes, bore sizes, interference and pressing loads

 

Process causes : Concept in pressing the button into the hole was to give freedom to the button to

self align while pressing. This was causing bell mouth formation in the bore and shearing of bore, one

of the main causes for button pop off and button breakage It is found that excess load application

was causing micro cracks in the carbide Buttons and causing premature button failures.

Geometric causes :It is studied that the entry angles of the Button, surface finish of the button and

bore also played a vital role in the failure Most critical aspect, found during the research study

and trials was the axis alignment of the Button to seating Bores in Bit.

CAUSES OF BUTTON FAILRE IN DTH BITS
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It is found that, if the axis of BIT Bore to Button axis not aligned within 0.01 mm to 0.02 mm, the Button

gets inclined during pressing operation which cause Bell mouth at the entrance and leaves

clearance at top of the Hole.  Consequently during drilling due to the heavy vibratory forces acting

and insufficient button holding at the Bell mouth portion results in premature Button failure.

The misalignment or inclination of Button causes tearing of one side of the hole during pressing ,

causing uneven distribution of interference around the button again resulting in premature failure.

The finish on entry side and on button is very important. The non-finish buttons on entry cause

periphery tear due to friction resulting in failure 

Entry chamfer helps in self alignment. Hence optimum entry chamfer with good finish is essential.

It is clearly seen that when the Button touches the Button dead portion and if the load is still

applied, the excess pressure causes Micro cracks in the carbide.   Hence limiting the load application

when it touches the Button dead portion is most critical in the process.
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M I C R O  A L I G N M E N T  O F  A X E S  O F  C A R B I D E  B U T T O N  T O  B O R E .

F L O A T I N G  F O R  6  D E G R E E S  O F  F R E E D O M  F O R  E A S Y  M I C R O

A L I G N M E N T  W I T H  I N  1 0  –  2 0  M I C R O N .

H O L D  T H E  A X E S  F I R M L Y  A F T E R  A L I G N M E N T  &  D U R I N G  P R E S S I N G .

G U I D I N G  T O O L  &  B U T T O N  T O  B E  C O A X I A L  W I T H  R E S P E C T  T O  B O R E .

O P T I M U M  L O A D  O F  P R E S S I N G .

O P T I M U M  S P E E D  F O R  P R E S S I N G  

C U T  O F F  L O A D  A T  T H E  E N D  O F  P R E S S I N G .

E A S Y  I N D E X I N G  F A C I L I T Y .

process innovation 
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To meet the concept of   Micro Alignment of button axis to bit hole, the machine was designed with

floating compound table moving on anti friction linear motion guide ways in the X and Y axis.

The Fixture along with the job namely the BIT to be assembled with the carbide button is to be

mounted on the floating table.

The moving platen of the machine is accurately guided within 2 guide pillars, moves parallel up/down

within 10 to 20 microns. A pressing tool called the pusher pin along with a slide bush is mounted on it

which moves up/down with high precision parallelism

The component DTH BIT has button mounting holes on the face and as well as on the periphery for

carbide buttons to be pressed. M/s 4M designed and developed  precision hydraulic fixtures,

for carbide button pressing on the machine.

To meet the concept derived after the Research Study and trials on several aspects such as bit hole

configuration, bit profile, surface finish, machines used and fixtures used conventionally, we at 4M

designed and developed a machine to meet all the requirements of the concepts derived.

micro align press
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.For the Face hole   carbide button pressing the face hole hydraulic fixture holds the bit in exactly

vertical position to make the button mounting holes exactly vertical is mounted on the table to

ensure Coaxial concept.

The floating table, which moves manually with feather touch of hand to get axis alignment of holes

on BIT to the pusher pin which locates the hole directly with a clearance of 0.01 to 0.012 mm to total

clearance, which ensures the axis alignment. This is ensuring the floating concept of the job in 6

degrees of freedom.

The machine is designed to hold the bit coaxially in position with hydraulic system provided to clamp

the table and the fixture. this ensures the concept of rigid holding in Micro-aligned condition.

For Gauge holes a separate fixture which holds the bit in angle 30 or 35 degrees as desired to make

the gauge holes exactly vertical. the fixture is designed to hold the bit in angle and has provision to

freely rotate on bearings to ensure the concept of 6 degree free motion to bit.

Also in the fixture, there is a facility to firmly clamp the bit in position hydraulically to ensure the

concept of Rigid Holding in coaxial position while pressing

MICRO ALIGN PRESS
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The concept of guiding the tool namely the pusher pin and the carbide button is ensured with the

external slide bush provided on the pusher pin ensures external enveloping , firm guidance and exact

coaxially of the carbide button to the bore while pressing into the bit. Ensures the concept of equal

distribution of interference zone enveloping the button.

To set the optimal load for pressing the button, the machine is equipped with a hydraulic pressure

variation mechanism with digital display of set pressure.

12.   The machine is also equipped with a set pressure reached cutoff to avoid over pressing of the

button after it touches the dead bottom surface. This mechanism helps ensure no extra load is

exerted on the carbide button, ensuring the concept of no micro cracks in the carbide button.

MICRO ALIGN PRESS
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E A S Y  A N D  F R E E  M O V E M E N T  O F  A L L  A X E S  T O  F A C I L I T A T E  S E L F

A L I G N M E N T  W H E N  T H E  L O C A T O R  P I N  E N T E R S  T H E  B U T T O N  H O L E .

P I C K I N G  O F  T H E  A X I S  O F  B U T T O N  T O  B U T T O N  H O L E  I N  T H E  B I T  I S

E N S U R E D  W I T H I N  1 0  T O  2 0  M I C R O N S .

R I G I D  A N D  F I R M  C L A M P I N G  O F  A L L  A X I S  A N D  C O M P O N E N T  I N  P O S I T I O N

T O  E N S U R E  C O A X I A L L Y  O F  B U T T O N  T O  B U T T O N  H O L E

G U I D I N G  T H E  C A R B I D E  B U T T O N  P R E C I S E L Y  W H I L E  P R E S S I N G  I N T O  T H E

B U T T O N  H O L E  I N  T H E  B I T  T O  E N S U R E  E Q U A L  D I S T R I B U T I O N  O F

I N T E R F E R E N C E  Z O N E  A R O U N D  T H E  B U T T O N  A N D  E L I M I N A T I N G  T H E  C A U S E

F O R  B E L L  M O U T H  F O R M A T I O N  I N  B O R E .

F A S T  A N D  C O N T R O L L E D  P R E S S I N G  O F  B U T T O N  E N S U R I N G  E Q U A L

P R E S S I N G  L O A D S  A N D  E L I M I N A T I N G  C A U S E S  F O R  M I C R O  C R A C K S  O N

B U T T O N .

E R G O N O M I C A L L Y  D E S I G N E D  T O  E N S U R E  E A S Y  O P E R A T I O N ,  L O W  F A T I G U E

design objectives 
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Model   :                                        MAP-20                                   : MAP-10

Make    :                                         4M                                           : 4M

capacity  :                                    20 tons max.                        : 10 tons max.

Table Size  :                                 400mm x 400mm                  : 400mm x 400mm

Ram Travel  :                              250 mm                                  : 200 mm

Construction :                           4 Pillars                               : 2 Guide

Table Clamping  :                       hydraulic                             : hydraulic

component clamping:               hydraulic                             : Hydraulic

tooling  system                     A posilock holder to mount the tools , A pusher pin to locate button hole. 

Hydraulic System  :             facilitate ram movement for button pressing, table clamping, Component   

Electrical System  :           suitable electrical control cabinet and panel with push   buttons .

Description  :                                        Micro Align Press               : Micro Align Press  

                                                            a guide bush  to guide carbide button

                                                           clamping and  fixture clamping.

MICRO ALIGN PRESS
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Model   :                                        MAP-n120    (floor type)                             

Make    :                                         4M                                        

capacity  :                                    20 tons max.                      

Table Size  :                                 500mm x 500mm                  

Ram Travel  :                              250 mm                                 

Construction :                           4 Pillars                             

Table Clamping  :                       hydraulic                        

component clamping:               hydraulic                          

tooling  system                     A posilock holder to mount the tools , A pusher pin to locate button hole. 

Hydraulic System  :             facilitate ram movement for button pressing, table clamping, Component   

Electrical System  :           suitable electrical control cabinet and panel with push   buttons .

Description  :                                        Micro Align Press              

                                                            a guide bush  to guide carbide button

                                                           clamping and  fixture clamping.
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Model   :                                        MAP-rrb                              

Make    :                                         4M                                        

capacity  :                                    20 tons max.                      

Table Size  :                                 400mm x 400mm                  

Ram Travel  :                              250 mm                                 

Construction :                           c type                             

Table Clamping  :                       hydraulic                        

component clamping:               hydraulic                          

tooling  system                     An adjustable arm to mount the tools , A pusher pin to locate button hole. 

Hydraulic System  :             facilitate ram movement for button pressing, table clamping, Component   

Electrical System  :           suitable electrical control cabinet and panel with push   buttons .

Description  :                                        Micro Align Press              

                                                            a guide bush  to guide carbide button

                                                           clamping and  fixture clamping.

MICRO ALIGN PRESS
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T H E  L I F E  O F    D T H  B I T  /  B U T T O N  L I F E  I N C R E A S E D  B Y  3 0 0 %  T O  5 0 0 %

W H E N  C O M P A R E D  T O  E A R L I E R  C O N V E N T I O N A L  M E T H O D S .  T H E  D T H  B I T  I N

F I E L D  T R I A L S  H A S  B O R E D  U P T O 4 0 0 0  T O  5 0 0 0  F T  I N  T H E  F I E L D  T R I A L S

R E J E C T I O N  O F  B I T S  D U E  T O  B U T T O N  F A I L U R E  D R A S T I C A L L Y  R E D U C E D .

R E L I A B I L I T Y  O F  B I T  I N C R E A S E D .

P R E F E R R E D  F O R  D E E P  D R I L L I N G  M O R E  T H A N  1 5 0 0  F T  W H E R E  B I T

F A I L U R E  C A U S E S  M A X I M U M  L O S S .

I M A G E  O F  T H E  O R G A N I Z A T I O N  M A N U F A C T U R I N G  D T H  B I T S  H A S  W E L L

E S T A B L I S H E D  A S  A  Q U A L I T Y  S U P P L I E R .

improvements 
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