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Drill bit classification

Also called “drag bits)\ s
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Rock Failure Mechanism

« Basic mechanisms of rock removal:
1. Wedging
2. Scraping and grinding
3. Erosion by fluid jetaction
4. Crushing
5. Torsion or Twisting

One mechanism will be more dominant than the other
for aspecific type of bits

We will talk about drag bits and roller cones




Failure mechanisms

Shear Failure Compressive Failure
PDCcuttersareusedtoshear - Rollerconesaredesignedto
the rock with continuous crush therock
scraping motion

- Shear failure will also occur - Compressive failure might
when uging aggressive roller occurwhenusingadull PDC
BBl
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DragBits

Drag bitsdrillbyphysically “plowing” or
“machining” cuttings from the bottomof
the hole.
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Drag Bits
Cutter may be made from:

= Steel

= Tungsten carbide

= Natural diamonds

= Polycrystalline diamond Compact(PDC)

Fishtail type dragbit




Compressive and shear drilling mechanism

Compressive and Shear
Failure

— Soft/medium mill tooth
bits

- Soft/medium insertbits

- PDC bits in hard

Compressive and shear drilling mechanism

» Shear/Compressive
Failure

Diamond Bit
CONTIIJUOUS
CRUSHING & ABRASION




Roller cone bits

Two types of rolling cutter bits
+ Steel Tooth (milledtooth)
+ Carbide Tooth (tungsten carbide insert)

Advantages

* Foranytype of formation there is a suitable design of rock bit
+ Can handle changes in formation

* Acceptable life and drillingrate

* Reasonable cost

Roller cone bits

* Milled Tooth Bit (Steel Tooth)

» L ong teeth for soft formations

» Shorter teeth for harder formations
»Self-sharpening teeth by using hardfacingonone
side

» High drilling rates - especially in softer rocks




Roller cone bits
* Tungsten CarbidelnsertBits (TSI)

Long life cutting structure in hard rocks
Hemispherical inserts for very hard rocks
Larger and more pointed inserts for softer rock
Can handle high bit weights and high RPM

(Tungsten carbide is a very hard, brittle

Cutting Elements

Insert Bits
«
oy 9
Soft Medium Hard

Shear and Compression Compression




Tungsten Carbide Inserts

C-3 Long C-4 Medium
Extension Tooth Extension Tooth
(soft formations) (medium firm formations)

-------------

C-7 Medium C-9 Very Hard

Extension Conical Spherical Shape
(medium hard formations) (hard formations)

IADC Classification for Roller Cone Bits

ProvidesaMethod of CategorizingRoller Cone RockBits
4-Character Design/Application Code
First 3 Charactersare NUMERIC

4th Character is ALPHABETIC

135M or 447X or




Reading the code

5 3 7
[

_ Bearing Special
Series Type Gauge Features

11585 M
Sequence
135M or 447X  or 637Y

« Numeric Characters are defined:
— Series 1st
— Type 2nd
— Bearing &Gage 3w

« Alphabetic Character defined:

— FeaturesAvailable 4th




Series
135M or 447X or 637Y

FIRST CHARACTER

* General Formation Characteristics

+ Eight (8) Series or Categories

+ Series 1to 3 Milled Tooth Bits

» Series4to8TungstenCarbidelInsertBits

The higher the series number, the harder/more abrasive
the rock

10



Tooth Inserts

~ Ssoft 4-1
2 5 @ m
L ‘ 8-3
Hard
Define Hardness
Hardness UCS (psi) Examples
Ultra Soft < 1,000 gumbo, clay
Very Soft 1,000 - 4,000 | """ gaysione
Soft 4,000 - 8,000 coal, siltstone, schist, sands
Medium 8,000 - 17,000 | “nedone doomic
Hard 17,000 - 27,000 | “ifesone. coomite
Very Hard > 27,000 marble, granite, gneiss

UCS = Uniaxial Unconfined Compressive Strength
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Type
135M or 447X or 637Y
SECOND CHARACTER

+ Degree of formation Hardness
+ EachSeriesdividedinto3or4 ‘Types’
+ TypelSoftestFormationinaSeries

1 Increasing Rock Hardness

» TypedHardestFormationinaSeries

Bearing & Gage

135M or 447X or 637Y

THIRD CHARACTER
+ Bearing Design and Gage Protection
« Seven (7) Categories
— 1. Non-Sealed (Open) Roller Bearing
— 2. Roller Bearing Air Cooled
— 3. Non-Sealed (Open) Roller Bearing Gage Protected
— 4. Sealed RollerBearing
— 5. Sealed Roller Bearing Gage Protected
— 6. Sealed FrictionBearing
— 7. Sealed Friction Bearing Gage Protected
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What are Bearings?

Bearings are what make the cones on a Tricone spin.

There are four common types of bearings:
1- Standard open bearing roller bit

2- Air-cooled roller bearings

3- sealed roller bearings

4- sealed journal (friction) bearings

Roller Cone with sealed Milled Tooth Bit (Steel Tooth)
roller Bearings with sealed roller bearings

13



Roller cone bearings

Friction / Journal Roller

Roller cone bearings

Usually
sealed,
but may
be
unsealed
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Features Available

135M or 447X or 637Y

FOURTH CHARACTER

* Features Available (Optional)

+ Sixteen (16) Alphabetic Characters
* Most Significant Feature Listed

(i.e. only one alphabetic character should be selected)

|IADC Features Available

« A - Air Application * L-LugPads

« B-Special Bearing/Seal * M - Motor Application

« C-CenterJet » S-Standard Milled Tooth
« D-Deviation Control  T-Two-Cone Bit

« E-Extended Nozzles W - Enhanced Cutting
G- Gage/Body Protection structure

« H-Horizontal Application * X-Chisel ToothInsert
« J - Jet Deflection * Y-Conical ToothInsert

+ Z-OtherShapelinserts

135M or 447X or 637Y
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