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(1) Three factors of affecting the machining quality of carbide
threading tools for oil pipes and tool machinability

(a) External factars of the tools, including

1) Rationality of the design of the tool structure;

2 Blade face, the profile accuracy, degree of finish and the candition of surface structure;
= Enforcing quality of cutting edge:;

“4rManufacturing accuracy of the rod and the quality of the accessaries, such asbreak chips.
(b) Internal factors of the inserts, including

(1) Quality and perfarmance of the base material of inserts

2 Quality and perfarmance of the tap coating of inserts

G Materials, performance of the heattreatment of tool rads

(c) Use factars af tools, including

‘1) Carrect chaoice and use of taols

(2 The statue of thread processing equipment

3 Made and effect of cutting coaling

4rWarkability and hamaogeneity of the machined materials

(5 Carrect chaice for cutting specification af thread processing

(2) Two processing mode of carbide threading tools for oil pipes

1) Made of threading (used ta processthread oil pipes, casing pipes and baring rod )

The features of the cutting movement

ratational mavement of the warkpieces (pipes ar cannectars). The principle cutting mavementis
accurred.

Maovements and intermittent bites while the tools (threading and roughing tools ) move along the
generatrix of taper thread

threadingisused asthe maost widely way of pracessing the thread of ail pipes.Accaording to the
production conditions and threading machine, there are two ways: single insertthreading and
packaged inserts (two bladesin general) threading with tools units. All the drill rod connectors are
threaded by single insert threading.

2 Made of processing threading head{only used to processthread oil pipes, casing pipes)

The features of the cutting movement

workpieces (pipesar cannectars) are pasitioned and clamped firmly and still

mavements and intermittent bites while the toals (threading and roughing tools ) rotate around the
warkpiece axisand move along the generatrix of taperthread

Thewaysforprocessing are internal cropping and external cropping. They are fit for producing

nil pipes, tubings and processing connectars efficiently inlarge number. External cropping contains
packaged threading inserts (three bladesin general) and roughing toals units: internal cropping
cantains single insertthreading insert and packaged blades inraughing tools units.
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(3) Suggestions for selecting carbide threading inserts for oil pipe (4)Cutting figures of carbide threading inserts for oil pipe
Theright design of teeth structure and load will progressthe quality and efficiency of carbide threading
inserts also will increase the service life of inserts The different feed ways will deside the cutting fig

(1) Threading inserts far tubing and casing: uresof single teeth insert(e.g.drillrod connectaorinsert) but not desided by the teeth structure.
(A) Condition for mass production (1)Thread cutting caondition of ane time feeding
(a)insert for threading machine of threaded head If the power and stiffiness of threading machine is enough large finish the thread cutting by the ane
external threading inserts (completed inserts): time feeding will be the mast favarable alternatives Which will increase the efficiency and design the
PEN1-31/ PEW1-32/ PAW1-33; P10W1-31/2/3, P5BW1-31/2/3. cutting figures mare reasaonable increasing the service life of inserts,
internal threading inserts: Motes:no matterthe threading insertfinish thread cutting by one time feed arrepeatedly feed the last
P8N1-7; P10ON1-8; P5BN1-5; fine teeth must whloely cover the threading teeth and ensure the chipping allowance isreasonable.
(byinsert for threading machine of threaded turning (the side tooth is0.07-0.12mm tooth top and tooth bottamis 0.10-0.20mm)
external threading inserts e.g |1 The cutting figures of internal round threading of F8M1-7 casing connector(D-1)
campleted inserts: 2. The cutting figures of external mund threading of casing pipe body formed by
Cawi-31/08W1-32; C10W1-31/C10W1-32; C5BW1-31/C5BWI-32 FEWI-31/PEWI-32/PBVWI1-33.

BCBW2-31/BC8W2-32; BC10W2-31/BC10W2-32
C8W1-3; C10W1-4;
single insert:
Baw2-3; B10W2-4; BSBWZ2-2
$8W2-3: S5BW2-2
BMEW2-3; BM10W2-4;
Kaw2-4; K5BW2-3

5BW1-3;: C5BW1-5 K'

internal threading inserts: HED-1 ED-2
CBN1-T7; C10N1-8; C5BN1-5; C5BN1-2
Stis. BEki-d, BINESA: BEBNES (2)Thread cutting condition of repeatedly feeding

SBN2-4: SEBN2-2 Ifthe power and stiffiness Ufthrgading man:hine is nt_Jt enaugh large to complete the ane time_fee_d,
KEN2-4, KEBN2-3 have to use the rgpeatedlyfeedmg.ln thiscase the first process shnu.ld cut dawn th_e mu;t Chlpplﬂg.
SKEN1-8; SKEN1-5 allowance (specially farthe 3 tooth armore),so the allocation of the first processwill diside the design

of inserts cutting figures . The next pracessfar roughing tooth the chipping allowance will be small.
e.q 1:The cutting figures af interpal round threading of BENZ2-5 caslng (D-3)

II ectar,
A 4 | W

(B)lnsert far pilat praductiaon (pracessing inthreadedturing)

external threading:
10W1-2; BW1-2;
aw3-2; 10W3-2;
BBWL3;

internal threading:
10N4-2; BN4-2;

10N3-2; 8N3-2; B
SBNL3-1; H—RHE RoNFE

ED-3
(2)Threadinginsert of drill rod{processing in threaded turing): 2:The cutting figures of internal buttressthreading of PSBMN 1-5 casing connectar.(K-4)
Type I:ordinary

Type ll.ordinary
Type ll:mainly used on external and internalthread far toal joint below 31/2° 7

B—xTE BoUhE




€TRI

(m)The use of carbide threading tools for oil pipe

(5) “Double circular-arc” structure of refined bottom tooth of
carbide threading inserts for iol pipe

Asthetable D-5 the round threading inserts of tubing,casing and the cannectar with the “double
circular-arc”™ structure onthe refined bottomtooth ie El=R1+(0.2-0.3) (E1=0.508mmar 0.432mm)
will help to avoid the flaws of “platteeth™ and “Crash”™ onthe tooth ofthe thread.

T

[4D-5 finishingtooth of insert

(6) Severial types of flute and chipbreaker of of carbide threading
inserts for oil pipe

18 FEHR® IE #XHES

ED-6

NE FRa+HRa

(7) The several forms of oil pipe thread blade clamping structure
and cutter arbor structure

The cutter arborisa connecting part betweenthe blade and the cutter haolder (ortoolapronj, which
must have sufficient strength rigidity and precisian.

The head of cutter arborispartthatis clampingthe blade; the stem is partthatisinstalled into the
cutter halder (artoal apran)

The structure of the head of arbar, namely, part of clamping the blade | is mainly determined accarding
to the blade shape. ltrequests not only sufficient strength and rigidity, but also requeststhatthe rigidity
af clamping blade  the pasition” saccuracy and reliability, the ease of use and the chip removal and the
chip-breaking are ensured.

The different structures and shapes af the blades have carrespanding clamping structures: it can be
found in the type-labeling instructions far the oil pipe thread cutter shank of cemented carbide.

The up-packing type (the structure of M and C) is the clamping structure of no haole square-shaped blade
(arfan-shaped blade), which isused mastly for processing the jointinternal threads of il pipes and
casings. The screwof hook-shaped nut with the leftthread and right thread atthe bath ends play the
role of pressuring plate thatis clamping the blade and the guide chip plate tightly.

The draw-intype of inclined pulling rod (the P structure) is a draw-in type champing structure with a
double-tapered-hale blade, which has a two-way clamping effect. The precision needed of the tapered
hale of blade should be guaranteed. Itis characterized by compact structure  reliable pasitioning and
higher blade material utilization rate. The blades (double tapered-hole blades) of oil pipes, casings and
drilling stems and others are all suitable far use.

The two-way clamping structure with care rod pressuring plate slape (the J structure) is mainly used far
the clamping betweenthe drilling stemjointthread blade and the triangle straight hale cutter of ail

pipe thread of sucker rod assembly.

The wedge slape lateral clamping (the F structure ) is used for the clamping structure of lang prismaid
strip, nan-coated, regrinding-type blades, whichis Used in pracessing the external threads of ail pipe,
casing body, with features of clamping firm and multiple usage by re-grinding alang the cutteredge
surface afterthe cutter edge abrasion, the blade center height can be adjusted as required when using.
The lateral clamping of standing mounted blade (the G structure) is mainly used farthe clamping
structure of the standing mounted triangular indexable buttress casing thread single-tooth blade . Itis
goad atits blade strength and rigidity, with features of clamping firm. This structure has clamping in
the two directions of upward pressure and lateral pressure respectively.

The arbor's shankis mounted inta the cutter holder (tool apron), the average arbor shank sectionis
square or rectangular. In some CMNC threading lathe for processing the internal thread, the shank
sectionisround shape. The arbor shank size should ensure the arbor shank of sufficient strength and
rigidity requirements, and ensure thatthe ending length aof arbar head should be shart as much as
possible to preventthe generation of cutting vibration and thread surface ripple.

In most cases, the arbor shank and head isanintegral structure, butthere isalso a modular assembly
structure thatthe head and shank is separated fram each ather which is mainly used the internal
thread arbor, asshownindiagramD-7. When the headis damaged, we just have to replace far the head,
without need ta replace farthe entire arbar.

ED-7
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Inardertomaintainthatthe two blade edges aon both sides have roughly the same narmal

relief angle of side cutting edge when processing the thread the blade installed inthe arbaris
onthe need totiltat anangle; its value should be equal to or near to the thread helix angle.
Therefare,

Itis associated with the thread pitch and the thread diameter. The tilt angle hasbeen processed
autof the arbar, between about0 " ~ 1" 20 which are divided into the four sub-grades.
Therefore, whenthe arbors are chose and used, users should choose the apprupr'iate arborsized
afterthe pipe thread sizes (the diameter and the thread pitch) have been determined. The pipe
thread arbor size (diameter and pitch) is determined, to select the appropriate arbor size. The

A B,C,Dinthe cutterarbarlabeling instruction 9 an page C-050 of this sample book indicate
the arbor sizes applicable to different diameter pipes.

The cutter arbor and the arbar Parts are required to be manufactured fromthe high-quality steel.
And they should be heat-treated to maintain and achieve the required hardness and strength;
the chip breakershould be made of the cemented carbide. The arbor basal face and positioning
surface etc. shall be grinded so as to achieve the required accuracy.
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(8) Suggestions for selecting cutting parameters of carbide threading
inserts for oil pipe

(1)Recommended cutting speed(Table D-1)

(2)Recommended feeding frequence and depth(table D -2}

Steel grade
Plain Secondaryhigh High
Type J55 H40 K55 M65 N80 C76 L80  |p410 C90 T98 Q125
Cutting speed(m/m)
Uncoated insert 90~120 80~100 i
Costed Insert 140~200 120~180 100~1860
. RARFAT DTS OERE WA TN KR RAE20%
(Z)JRecommended feeding frequence and depth(table D-2)
Feed squence
Type | 1| 2|3 | 4|5 |8 |7 |8 |8 |[10]11]12
' Penetration of a tool (mm)

2toothingerl | 0. 60|0. 40| 0. 35|0.30(0. 20|0. 20
3oothinsert | 0. 80| 0. 60| 0. 40| 0. 20
Stoothinzerl |1.75|0. 25

Tioothingert | 1. 80| 0. 20

BujpeeJy) [euwsejuj

Tloothinsert | 2, 00

2toothinsert | 0. 70| 0. 45| 0. 40| 0. 300, 20
Stoothinssrt (0. 85|0.60|0.35|0. 20

Stoothinsart |2 op

(you)/pooyg)Bujpesiy) punoy

Jtooth insert | 2. 00

2tooth Insert
3tooth insert
4tooth insert
Btooth insert
2toothingert
Stooth insert
4tooth Insert

.56/0.40(0.35|0.20|0.15

.00|0.50|0.15
. 80
.55|0.50|0.35|0. 20
.80|0.55|0.15
L05|0.50|0.15

Jtoothinsert | 1. 60

(youjyaooyp) )Bujpeeiy punoy
{Bujpeesy) Pwexs | Bujpeeny weiwy BUlpBOIY) [BLISIXT

Feed squance
Type | 1 | 2| 3| 4 | 6|8 | 7 9 |10 | 11| 12
Penetration of a tool (mm)
g E {toothinsert | 0. 35| 0. 20/0.25| 0. 25/ 0. 20| 0. 20| 0. 20
| 3tooth Insert | 0. 50| 0. 40/ 0. 35| 0. 30| 0. 20
% i Btooth Insert | 1. 30| 0. 45
{toothinsert |0.45|0.35)/0.30[0.25/0.25/ 0. 20
E g 2toothinsert (0. 45| 0. 40| 0, 35| 0. 35| 0, 20
3toothinsert (o s55(0.50|0.40(0. 30
g gimwn 1.75
;&mm 0.50|0.45(0.40|0,40|0,.35(0.30|0,256(0.20|(0,15|0.15|0.10
E i% 0.50|0.45/0.45|0.40|0.35|0.35|0.35/0.30|0.30|0.25|0.15|0.10
8 ¥
g sihgletssthinsart| 0- 45| 0. 45| 0. 40| 0. 40 0. 30| 0. 30| 0. 25 0. 20| 0. 20/ 0. 10
> g looh mant 0+ 50| 0. 45 |0. 45 0. 40/ 0. 35| 0. 30| 0. 30 0. 26 0. 20/ 0. 10
1l
% i %"L' 0.55|0.50(0.45|0.40|0.40|0.25|0.235|0.35|0.30|0.20]0.10
k) .
2 [singistohiwert 0. 50| 0. 45| 0. 40| 0. 40| 0. 35{ 0. 35| 0. 25 0. 20/ 0. 10

FS Thefeedingfrequency inthetable shouldbe decreased if the thread fordrillrod

connectors be roughingturned by plain tool then refined by form tool.
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(9) Anumber ofissues that should be noticed inusing oil pipe thread cutting tool

(1) Before usingit, the user should be aware of the tool structure, processing requests and

aperating requirements

(2) The arbar must be carrectly and securely clamped anta the cutter halder (artool apron). Befare

installation the toal holder and arbor base surface should be wiped clean. The arbor shank base
surface of generalthreading machine should be aligned by using a dial indicator to make it parallel
ar perpendiculartothe screw axis. The alignment errar should be withinthe 0.015mm/100mm.
Otherwise the erraor of thread farmwill be caused and even beyand the talerance.

(3) Thethreadblade should be installed carrectly antothe blade slot of arbar. The side positioning
facesofthe blade are pushed by hand firmly, and then tightening the clamp screw. The pasitioning
of blade should be accurate and reliable, clamping firm. The clamping screw or other clamping
caompanents and chip breaker etc should be replaced in time if any damage to avoid damage in the
thread bladeswhen cutting. Each time when the blade being changed, the blade slat of arbar

and all the basal surfaces of the blade should be wiped clean, not allawing any chips being
clampedin side, otherwise it will affectthe positioning accuracy or make the blade broken.

(4) The lathe tapered plate must be accurately adjusted toa minimize the processing thread tapererrar.

(S)Accarding tothe differentthread diameters and the thread pitch sizes, the bottom surfaces of the

blade slot an the thread arbar have different blade edge tilt angles to accommodate the change
requirements of helix angle improving the situatian inthe lateral rear angle of the blade the user
should pay attentionto itinthe selection of cutter arbars.

(B)Inthe process, we shauld always pay attentionto the thread surface candition, the blade edge

status and the threading machine aperating state, inarderto adjust operations at any time to maintain

the normal process. The maost commaon thread surface defects are corrugated and scuffing, the
factorsthatresultintheir occurrences are many, some in the thread blades aspect, and anotherinthe
lathe aspectand soon. The scuffing accurrence may be due to the causesthat: eitherthe finish degree
of blade, artiny edge chippings and notchesin the blade, arthe chip buildup sticked with the blade
arthescratch wound caused by the chip. [t isthe mostvulnerable to a "docking” scuffing occurrence
ireferto oilpipe, busing round thread) thatthe circular arc of finish turning teeth bottom at one side is
awhole circulararc. In processing the thread, the depth of cutis notenough sothatitfails to process
the complete allawanceaf raugh machining, therefare the clear scuffing would accur anthe tap of
thread. Ifthe rigidity of machine tool systemis poor, itis easy thatthe scuffing accurs anthe top of
several teethat the ending of pipe (whenthe blade iscutting). The ripple an the thread surface was due
to the vibration of the system. Anditislikelytocause ripplesthat: eitherthe poarer stiffness of system,
the machine powerisnotenough, or because theblade istoo sharp (such as the situation that the
edge af non-coated blades is natintensified), orthe excessive wear andtear of blade, ar because

the system self-aoscillation frequency is closer to the frequency of farced vibration in cutting. 1f the

above scuffing and ripple defects occur, we should treatthem according to the concrete circumstan
cesand causes.

(7)When pracessing the oil pipe thread, the thread must be inspected far its precision using a single

parameter measurement instrument and the thread gauge. Ifitis found thatthe tooth height and the
toothprofile angle is out of tolerance during the thread parameters examination, itis associated
commaoanly witha tooth profile precision of the blade. The blade must be checked for the tooth profile
accuracy arreplacedwith a newblade. Ifthe finishtooth tip has a "callapse point” phenamenan,
which can easily lead to thatthe toath heightisincreased and out of tolerance. The tooth tip wear
iseasily leading to that the tooth heightis decreased and out of talerance . Accardingly, it will affect
the change of tooth profile angle. The errors caused by other parameters such asthread pitch, taper
degree thread standoff and others are often related to the poor adjustment of machine toal, as
aresult, itisrequiredtore-adjustthe machine.

(8) The right blade cutting edge is essential to strengthenthe process of thread processing. The coated
thread blades themselves as finished products have been conducted with a reasonable cutting edge
strengthening process inthe manufacturer. It ismare appropriate that the cutting edge rounding
radius should be chosen as R =0.04 ~ 0.08mm. The rounding radiuses anthe top and bottom of blade
teeth should be unifarm; their difference is not allowed to be too large. The non-coated regrinding
bladestendto be notstrengthened ontheir cutting edges inthe manufacturer. If the abnormal
canditions (such as corrugated, etc. ) accurin pracessing, the operatar can use a small triangle
whetstane (silican carbide or diamond whetstone) to make a careful grinding an the blade edge
alongthe direction of the edge to achieve the strengthening requirements of cutting edges.

The re-grinded blade edge should be treated as such.

(91 Underthe current situation, oil pipe thread must be fully cooled in processing, still with the

coolant supply as the mainway. This isthe impartant factar to improve the quality of the thread

processing and the toaol life. The coolant should be just sprayed to the cutting part of the cutter
exactly. If possible, high-pressure coolantinjection can be used. And through the frant edge

surface or bottorm of the blade and the chip breaker arthe small slots of pads, the coolantwill

be jetted directly ta the blade cutting area, the effectis very obvious. Also ithelpsincrease the

chip removal effect.

(10) The regrinding of blades: generally the coated blade is not suitable for regrinding. &nd generally
the non-coated blades should be re-grinded. The regrinding is anly conducted onthe front edge
surface of the blade inthe direction of the front edge surface of the ariginal blade. The regrinding
should not be implemented anthe grinding wheel machine by halding the blade arthe arbarinthe
hands, but should be carried outinthe toal grinding machine by adapting a special fixture. The
grinding wheel size recommended is as below:

JR1, particle size 120#-180 #, density 75 %: sBWI100 =< 20 =< 35

the comman Frablems, the causes and the recommended salutions: (as shawn intable D-3)

Table D-3 Frequently Asked Questions and the causes and the recommend solutions

Frequently Asked The causes and the recommend solutions

Questions -
{(13Checkingthatiftherigidity of systemis enough, ifthe exsered length of w orkpiece
or cutting arberistoo long, ifthe mainshaftbearing is adjustedproperdy, ifthe blade
isclamped firm and so an.

(1} The vibration (23The spindle speedisreducedorincreased byone ortwo gears fortrial proce ssing

and the ripple to choose the rewalutionthat can aveid ripples:

caused in ﬂ.ltuﬂﬂ {(33Forthenon-coatedblade, ifthe cutting edge ofblade has never been streng
thened orginally,now we can use afine whetstone to lap gentlythe cutting edge in
the field (along the edge direction). Orwe process several workpieces onthe new
cuttingedge thentheripples canbe alleviatedor eliminatecd
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Table D-3 Frequently Asked Questions and the causes and the recommend solutions

(2) The blades
wear quickly, the
durabllity Is short

(1) Checking that if the cutting data selected is too high, especially, if the cutting speed and cutting
depthistoolange. Ifso,the adjustment mustbe implemented.

(2) Whether it failsto supply sufficient coolant.

(3) The chipsjam the bladesthat leadtotiny crachktipping which increasesthe cutting-tool wear.
(41 The blade champing is strong or loosing during cutting :

(5) The blade itselfhas qualityproblems.

(3) The large
chippings come
off from the
blade or the
blade is cracked

(1) Ifsome scrapsorrigidgrains have beenclampedinside  thatleads to cracks or stress during
clamping.

(23 The cutting chips wind and break the blade.

(3) The cutting blade comes under accidental collision during blade mowing ..

(4) The cutter fight ofthe preorder cutters such as roughing cutters etc. leadsto subseguent crack
ofthread blades . . .

(53 Forthe machine toolthat retracts its cutters byhand, whenretracting for manytimes, the
cutterfights would be caused by the suddenlyincreasing load on the cutting edge due to the slow
motion oflast retracts.

(63 The material qualityofworkpiecesis notuniform or their machinability is verypoor.
(T)Theblade itselfhas quality problems.

(4) The errors of
pipe thread teeth
profile are out of
tolerance

(1) Thefinishturning teeth cutting edge ofbladehasbeen worn, and it isneeded to

be replacedbynew one .

(23 Thefinishturning teeth ofblade hawve a “collapsetip” phenomenon;we should
appropriatelyreduce the cutting speed and the cutting depth .

(1) Thehlade orthe arborisinstalled improperly such asthe basalsurface failsto be aligned
during installing; the hasal surface ofhlade failsto beleaned against firmly.

(4) The cutting edge hastinycracktipping ,the cutter must be replaces in time.

(57 The blade has some chip buildup, to avoid it, w e should increase appropriatelythe cutting
tspeed,oruse fine whetstone to gently lap and remo ve the buildup, or replace forthe blade .
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