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The I.A.D.C Roller Bit Classification System
(I.A.D.C = International Association of Drilling

Contractors)
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(I.A.D.C Chart)

Roller Cone Bits
Four-Character
Classification Code
First Second Third Fourth
Number Number Number Letter
1-8 1-4 1-7 A-Z
Cutter type, | Subdivision | Bearing type,| Acditional
formation of gauge design
hardness formation protection features
hardness
= T |
A, AIR APPLICATION
1-3 Milled tooth bits R s
4-8 Insert bits C. CENTER JET
W||hm eachg lhe D. DEVIATION CONTROL
omatonsbecomehrce o 2
ULL LENGTH)
is the numbers increase. C. GAGE/BODY
i (ROOTT 1AL )
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Thn: torrnalk;r:s sb;:mm‘ ht;nrdcf 2., T TR At
and more abra as
numbers increase. L. LUG PADS
M. MOTOR APPLICATI
Bearing type Sealed| Gauge " Toome ey
? protection? T. TWO CONE BIT
1 Roller | ' No No M ROCToRe VT ING
2 Air-cooled roller No No
3 Roller No Yes ¥ %&'ﬁ;“%&%"
4 Roller Yes No .
5 Roller Yes Yes ' f»%a”;ff‘” )
6 Journal Yes No z. ?Lgfer;lsrmpg
7 Journat Yés Yes
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(Bit Economic)g ks> b aw slaisl

Drilling Cost Per Meter ($/M) 10 i g ylis 4 30
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oo R*(T+t)+B

F
= Drilling Cost PerMeter (S$/M)
Rig Operating Cost Per Hour ($/H)
Drilling Time (Hour)
Trip Time (Hour)
= Bit Cost ($)
= Meterag Drilling (M)

= R ve R e = BV I )
I

:JCw

00,5 5 la> W11 go5 aie awgs 5,0 1326 b 188 Gas 5l o> o 17-1/2" o0,a>
O ge gl el DA Dol o |y SA 598 0,8 3l e 1138 SAl 548 e L
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[Trip Time = 300 (mtr/hr)]

s
C:R*(T+t)+B
F
B = 4000 ($)
F = 1138 (MT)
T = 58 (HR)
R = 20000 $/DAY =——p % = 883 ($/HR)
t = (188 + 1326) + 300 = 5 (HR)
*
C - 833%(58+5) + 4000 8/ MT)
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break-even point ahl, jleolaiul b g la> ce p il (o

R
[C, —(R*t+B,)/F,]
ROP= break-even penetration rate (Mt/HR)
R= rig operating cost (S$/hr)
Ci= offset cost per meter ($)
t= trip time for new
B,= new bit cost (9)
F,= assumed new bit meterage (MT)

Rop =

Sl Copw 4 azg by ate SO a5yl Sy e Glg5 oo 358 Jgo 2 5l sl b
M)-‘bdsw‘ ‘a)Y dj—g JQAJS )‘ 00%‘&@?90)51 Cowdo AgL.im ol% 39 0o oalaiwl LSLQ‘U*‘"
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Loy adl ;Yo YO wlic ol W‘\/\C:"P e o )l anie dSS 50 10 0S5l
dslos |) PDC aie bawgi (5w a1y (ROP) (g li> Sy jlie ) Dlograe 4 azy
Sunles

Bit cost= 50000 (%)
Trip time= 300 (MT/hr)
Rig operating cost= 20000 ($/DAY)
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R
[C, - (Rt+B,)/F,]

Rop=

R=20000 ($/Day) a%ﬂ%% ($/hr)

C1=250 ($/MT)
T=(2000+2800) +300=16
B,= 50000 (%)

F,= 2800-2000= 800 (MT)

ROP= 883 =5.2 (MT/hr)
[250 - 883 *16 + 500000) /800]

Lo bawg g lax> e Wil celn o e 5.2 fleadly Glls SAl 548 ate 4SS50 o
A5l 05 48 o g ,he da die ] 5l eolatul il cele

break-even meterage dahl, jloolaiul b g la> LB 5l e danl=e (z

_ Rt+B,
C, —R/ROP,

F= break-even meterage (MT)
R= rig operation cost ($/hr)
T= trip time (hr)

B,= new bit cost (3)

Ci= offset cost per meter ($/MT)

Rop,= Assumed Rop (MT/HR)

wo lp &S Gli> Copu d az g L) ae )l BB 3l (g (oo B2 Jge B 5l eoliul L
e .0)5] Cowdy Al ol )0 0uls colainl gl ae 4y cond f""‘ a8 5 Ll o colaiwl o440
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Aled dsle 1) ailie ol 4 s
R= 883 ($/hr)
T= 16 (hr)
B,= 50000 (%)
Ci= 250 ($/MT)
Rop,= 6 (MT/hr)

%k
P (883 16)+SOOOO:624(MT)
250—(883/6)
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Dull Grading (T.B.G)1-8 ig,a >l sbaiegaids ;09 o8 o)y

B ..\.05‘50 G’L.’.))‘ ‘) d..uoj.hﬁs Lbs_io.s).o.s daaslass &Mﬁ 65‘5 39 T.B.G l.s 1-8 u:’S)
(Remarks) Slol oledbl g jasics oo (5w S 3l aie ,had LS 0 lgf o0
Dol oolaiwl

Tooth Dull Grading L 4o5d b b ailuass oo a0 -

J=o5 1y ailass SO gails ST a5 &m0 pmas 09 oo oolatwl 1-8 g, 5l baaslass Sb s, cax
S L ool ) i IS 31 5 ST g ol Jao aaSo b ailss ol o ped o S0 a5 0 65 L
asilais slas ;51 g el 6l 0 505 05l S b oaslo ailais 3/4 STy canl 4 ol 0505 090

Dy oo g T8 L T6, T4, T1 &jga g Canl 8 T 0 p0d 090 aaSis by ool
a2 o lid 1) o] (ogase oo b ogh ails p 5 L sdwmle b atnsSs ate slaaslais 3
2 5 4SS slaate sl v s, ol el 4SS loailiis wo s A BTS80 Sl

el ;‘).?l J;lﬁ Lg.)}@é Lgl.@d;’..c

STEEL TOOTH BITS — A measure of lost tooth height.

0 - no loss of tooth height
8 - total loss of tooth height

INSERT BITS — A measure of combined cutting
structure reduction due to lost, worn and/or broken
inserts/teeth..

0 - no loss of cutting structure
8 - total loss of cutting structure
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System Structure
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Identifying TCI and Milled Tooth Bit Rows

Heel Row
Gauge Row
Inner Row

Heel Row
Gauge Row
Inner Row
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DULL CHARACTERISTIC (D) :3 o,lol ygiuw

Dgd (oo Aibgs (gt (pl 4O (SOgu )

*BC-Broken Core LQPISM -\
BT- Broken Teeth Cutters ls ailass Snss  -Y
BU-balled Up Ao Hal L5 =Y
*CC-Cracked Cone bals iy S5 -F
*CD- Cone Dragged kxS Soss -0
CI- Cone Interference kot Bl -f#
CR- Cored GpS oy -V
CT- chipped Teeth b wlads Had 3,99, -A
ER -Erosion Owlw,d -1
FC- Flat Crested Wear b wlao olw,d g ol fyge -V-
HC- Heat Checking le,s S -))
JD- Junk Damage Sl bl deae -1V
*LC- Lost Cone Lol ol caws 51 Y
LN- Lost Nozzle LU ools caws 51 —VF
LT- lost Teeth Cutters b alass ol caws 51 =10
OC- Off Center Wear G 0 09y omlw,d V8
PB- Pinched Bit zlS oy So,us VY
PN- Plugged Nozzle L3 ol S VA
RG- Rounded Gauge ae Slbl gole,s -4
RO- Ring Out Lo o) dal> b oy Ko, -V
SD- Shirttail Damage M‘OMQ%Q dode =Y
SS- Self Sharpening Wear Qg )»OP&MWL‘”P -YYy
TR- Tracking Oy S5 =YY
WO- Wash Out On Bit ol olg -YF
WT- Worn Teeth Cutlers b alass jole,d -YO
NO- No Dull No Other Wear O ﬁ[_?g;1 ts’“"l""ﬁ S C IR 14

* Show Cone # Or # S Under Location (L)4
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LOCATION (L):4 ol oyquim

Jojleds (gt )3 00 3B 039w ;8 sla Alais (Fogm B Jore (3500 atie Cux G ()
ooliiwl 5,90 dae S5 ol e b g Lol O jgar B> SO gt () 50 008 oo )8 colail 5,90
il oo )z A et (ol 0 colaiwl 550 slo B> g olacl 0,80 )3

Wil oo wled o ol>ojles b as Sg,m sle ailais - Gage Row: (G)

(a0 Seleo) J2lo cand slo iluis — Nose Row:(N)

Ayl I8 ae Feme o, 9 B o) o oS ol ailis —Middle Row: (M)

g oo Jolds |y ase slo wlass JS'— AL1 Row:(A)

(cwlSpear Point gl zI5 (DS o lels 215 : (1)
50 o)Lo.,i') CLY:(Z)
dw o)Lo...’l': le:(f))

Bearing seals(B):5 ool  ygsmw

S Sl (S g 005 (oo )18 eolasnl 8590 (S0 )BLL Curdy oy S g ()
255 )18 eoliiul 5,90 (BE-F-N) By>L 9 85 0 oy d0e

Ol 5 WK Cupndy (2b))l S 8L 0 G saeaanaly o jlabia ggi 5l LS e ST
sl B> jlail(Sealed Bearing) ool i), £ 5l b 0 ST 0gd oools I3
O (pl o () B> s wil Fixed Cuttergy jlan 5. 0sdh soolwINL FOE
e (o0 )18

el @l UL 55,0 : EFECT seal(E)

el 00l Cguro (BLL 550 : FAILD seal(F)

Sged Syl ate BLL )l ced NOTABLE TO grade()

gage (G):6 ol  ygsmw

S0 ;0 0,5 o 18 eolaiul 0 50 Jage e [0 die Hhd  Sogw B Lo Sy e ol
Ao Hhd a3 a0 0. 090 o oslilul (In gage) T B> 5l all 00,0 s alo Hhad as
a8 (655 ojlul gz 0gd o o 1/16 S Djgeay die Gl alS el aidl alS
) J9u Gub 05 o0 00lalLl(APT) o lusb] Sy ) &5 5l 4o

Sglaie PDC glo aie b 25 slo o (gl oolanl BB Sy 78 APT Ol a0 wlal p
Sged oolaiwl canlin Sy 7 5l b e aie Jad ) plKin g 00g

Gl 00,55 s die L8 :in gage (1)
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API tolerances for fixed cutter and roller cone bits

Nominal Bit Size (in.) Fixed Cutter Roller Cone
6 % and smaller -0.015 to +0.00 -0.0 to +1/32
6 25/32 including 9 -0.020 to +0.00 -0.0 to +1/32
9 1/32 including 13 % -0.030 to +0.00 -0.0 to +1/32
13 25/32 including 17 %2  -0.045 to +0.00 -0.0 to +1/16
17 17/32 and larger -0.063 to +0.00 -0.0 to +3/32

OTHER DULL CHARACTERISTICS (O) : 7ol Cy g

)8 ool 9,90 ate (slo ailwis (Fagm® (0900 Gl S 3 o)led (gt Ggzmeni gm0l
Oy sholiall Ay sezg de S 0 SOgw 8 dastin £55 (pdiz AT 90 (0. 0,5
OFew 5 ASb oo 5T Cael hls a5 1 s aasiin ¢ 3 o)led Ggiw y0 |y dasuic

mled o0 05l9 7 o slels

REASON PULLED: 8 ol 9 g

D9 oo oSS By aw by 90 oS g gl o0 ol Sl Al 9,5 s Shagi
Bl oals ob)J 0 Lo Cned ez ygiw () Ho eolaiwl LB slaas
BHA- Change Bottom Hole Assembly Gola> glo dlgd o Ol pans )

Bl 09,0 s5ige o Jsal =Y
DSF- Drilling String Failure Gole> o dlgd o JISal -

DMF- Down Hole Motor Failure

DST- Drill Stem Test LS{LQ).] oY -f
DTF- Down Hole Tool Failure B 09,0 g po Sl -0
LOG- Run Logs S5 loges yuil, -
CM- Condition Mud 5 sl Y
CP- Core Point S5 ojre A
DP- Drilling Plug ls alg) o S -4
FM- Formation Change RVS A JUUF I
HP- Hole Problems ol> EMISie =) )
HP- Hours On Bit ;\:.cg;»lst... \Y
PP- Pump Pressure o Jlzd -V

PR- Penetration Rate Gl e -\ ¥
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RIG- Rig Repairs S Slpeass -1
TD- Total Depth Casing G Bes b ol Gee VP
TQ- Torque )5L;;.;‘5 Y
TW- Twist Off b ag e, VA

WC- Weather Conditions Gosle )99) (S95 Sy -1

LIH- Left In Hole o> 0 0aile -V

A



Drilling Bit Engineering s)las sle als (wrigs

FIXED CUTTER BITS ol wlwio b ao

g oo (GO0 el alBloz 09,5 4w 4y fixed cutter gl ao L5 sk
Natural Diamond Bits (1

(POLYCHRYSTALINE DIAMOND COMPACT) P.D.C BITS (2
(THERMALLY STABLE PDC) “. T.S.P BITS (3

ol diladis by ao oyl Lw

Wil o0 S e le Cond Q8L 5 00 AU S Oy Fixed Cutter gl ato als
Gadg b ale gl izl (MATRIX) b L, muSo b og oVed iz 5l S dle duy
a Jhcl 59, 5 a0 plp j0 0L Cwglin slls (Stell Body Bit) .oVsed ain b
5l sl (Errosion) wle ply jo o¥ed Cwglae Jy wil oo (Blade) b axg
shls (Matrix Body) &b 5 (il aiss b glo diee oSl g conl o5 a5l (29,5
Slosl g9, 5 ol jo QT Cwglin Jg ails (Erosion) iole plp j0 g0l cuwglas
el ol 400 b sls 4o 5 5 oS (BLADE) s ais

o (Shearing) uudls> Ojsa Fixed Cutter gl <o hawg o) oS Jos
sl

Wil oo st Coal Ghlo ()T (oS5 Cunglie 4 o S Gy Cunglie b e
bl 0l g Wy 5l g 035 e Sw (S8 Canglie p aiilet ate Sl ST Sl &5 I
ol glil 658 (W.0.B) ae (59) 339 & 21 sl die 4y S o ate 0l b 5L

STEEL BODY BITS oY ais b sl aio

laslos 3 oo eolaiwl (C.N.C) Sbegsl plos il leallinws jlate g4 cpl adei
gl ooy 1 0,90 ae adyl JSb 4 (FORGING) (5,50] Glles lawgs oVgd a5
& J8 5l a5 9eelS aslipy b g 0sd oo ool S8 CNC (ol oiws 0 o
S SIS 09l o 0ol il Al 5 a0 S 4 PDC dle ddiyecan] 0auls sl CNColSiiws
53,5 oo wwad ool> Layl 5 o (o 4lb) BLADES (g4, » PDC

73 05 i 3 st el e St s gl Gl gl €5 £33
(HARD 6,5 o 5, wb L 2SS 09 aws BLADE ghwate slo Jib
Sg 0 FACING)
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ol o 4y LIS S Gy S I (bglians S A, anld o Sl s b sle aie
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235 (o0 G Gedlecodds ()15 Shgz Jore e 5 995 (o0
PDC (gla 1S e ) pedtio PIN o 6,15 pablo 5 6, Kign lalas o5 ol S5 L
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Canglio 6l)lo WS pile W b e a0 Cans Juil 505 Lesle aite ol aiaS "OLE aS 456len
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(POLYCRYSTALINE DIAMOND COMPACT) PDC ¢l 515 udoi 59de55

Sy SIS 5 S S5 51300 Jla 3 (epian o) BDC sla sl L ool sl
iz 8,5 lawgy 1,500,000 (PST) ,Lad 5 1500%° jiSlas slos o (CanndllS
2035 3y K, ol S

WL ks axkd Sy egran wlall S 4Y Sl Sase PDC SIS, Lol
G eaman wladl Y 0l Iy Al Glaie WL iS5 sl o (Substrate)
P9

(fomas yoladl Y Joli a5 00g a5 ¥V & e Dlxils S 5l san sode PDC sla 5,18
S8 ae s po aS Cewl WLlS XS 4S5 S g (Substrate) wb,lS prnSs aY S

a5 0391 4S5 ¥ D9 PDC 515 adgy Ol )5 51 san sudgi PDC sl 5157 0gd 0 00ls
S odg anld ol o (Substrate) wblS nuds 5 egean bl Y Joli
(Y g ) oyleds JGI) ols (S oas3le slesS 1o (659J65S5 g5 4 PDC

PDC CUTTER
Polycerystalling
Carbide

PDC CUTTER

Dianond to Tugsten

Polycrystalline : ) X
Carbide Interface

— Diamond

Tungsten Carbide

Diamond to Tungsten _
(Substrate)

Carbide Interface

Tungsten carbide
Backing

Tunsten Carbide
Backing

2

L BDC (5lo 515 lyi sl

5 1,500,000 Jlis 5 1500°° sl o @S 5 o8 oot Luld cow la
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Gk 4 cwl Substrate g gguas wldl O3 ol a5 1) B b e B0
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Increasing impact resistance

—

(Larger grain size)

Drilling Bit Engineering
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