1 METHOD OF MACHI NI NG AN END PORTION OF A LONG TUBULAR MEMBER
Technical Field This invention relates to a method of machining an
end portion of a long 5 tubul ar nenber held by a chucki ng device, the
nmet hod being suitable for cutting wth high accuracy of threads for
a joint on the end portion of an oil country tubular good with or

W thout a nmetal-to-nmetal sealing portioh. The chuck system which is
enpl oyed in the nethod may be a normal chuck system of the

non-floating type or aMETHAD OF MACHNSNG AN ENBDIPQREION oat i ng chuck
mechani sm to Background Art _G | country tubul ar Igoods (OCTGQ used
for excavation of oil wellsO§A GM%ELAW duction of crude
oil or natural gas are connected to each other during use by
couplings. To this end, threads (typically tapered threads) for
connecti on a?e@mﬁ@ﬂmdon the end portions-.of. tubul ar nenbers. These
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t ubul ar gootﬂioaﬁng:e}ruckaglstemthalvmgmﬂohmg chhek mebhdnésm.nenber in the
vicinity of the end portion to be machi ned by neans of a chuck,
which is a rotatable 25 workpi ece-holding tool, then rotating the

t ubul ar ing the chuck, and allow ng the end portion
of the r(r;'[‘frﬁﬁ%ggé}tulg&)%ﬁltt menber to be contacted with a cutting tool
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smal | - di amtd%fmg use by couplings. To this end, threads (typically tapered threads) for
connection are formed on the end portions of tubular members. These threads
15 require a high degree of gas tightness. Therefore, as shown in Figure 3, when
cutting the threads on an end portion of an oil country tubular good 1, a high degree
of accuracy of machining is required, and it is not permissible that mill scale 1b
which indicates that no cutting is performed thereon remains on a complete thread
portion 1a. In Figure 3, Ic indicates an incomplete thread portion, and 1d indicates
20 the border between the complete thread portion 1a and the incomplete thread
portion 1c.

Thread cutting on an end portion of a long tubular member such as an oil
coumnry tubular good is carried out by holding the tubular member in the vicinity of
the end portion to be machined by means of a chuck, which is a rotatable

25 workpiece-holding tool, then rotating the tubular member by rotating the chuck,
and allowing the end portion of the rotating tubular member to be contacted with a
cutting tool which can be adjusted in position relative to the tubular member.

An oil country tubular good is often formed from a long tubular member

having a length of approximately 10 meters or more. There are also small-diameter




2 tubular nmenbers referred to as tubing having an outer dianeter of
at most 114 nm Such long tubul ar menbers have a slight anount of
bending in the lengthwise direction. As the outer dianmeter and wall

t hi ckness of an oil country tubular good increase, its weight also
increases and it is necessary for its joint to have a threaded s
portion with an increased | ength. The aécuracy of machining decreases
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released to accomplish holding of the long tubular member in position (see JP 64-

6886 B).
20 When using a floating chuck system of this type, centering of a long tubular

member is carried out at a position which corresponds to the position where the
positioning chuck is located and which is closer to the tube end portion than when

using a conventional chuck. As a result, the accuracy of centering is improved.

Disclosure of Invention

25 However, no matter how accurately centering is performed, due to bending
of the tubular mernber at the end portions, the resulting complete thread portion
may sometimes has mill scale remaining thereon. Furthermore, due to rotation of
the tubular member during machining, a centrifugal force acts on the floating chuck
in such a direction that the chuck opens, and it is necessary to increase the holding

30 pressure of the chuck to a certain extent to counteract the centrifugal force. An oil




30 preéssure of the chuck to a certain extent to counteract the
centrifugal force. An oil 3 country tubular good which is held with
such an increased pressure is deforned to- assune an elliptical shape
in the vicinity of the position where it is held. If the elliptical
shape extends to the conplete thread portion, mll scale remains on
the conplete thread portion. s The pre3ent invention provides a
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non-fl oating type: Ining i's carr out Ing a1ong
t ubul ar nenpstenmbt b coentonal moaklomiag emdksysteposi ti on such that the

ratio LI D of the_protrudi length L of the |l.ong tubul ar nber from
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the ratio t/D of the wall thjckness.t., to the out di,aneter D, of.the
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most 3.5; (2) Wen the outer aneter D of the tubular nenber is at
| east 88. 9 machining with high accuracy which does not leave mill scale on the complete

thread portion when machining threads on the end portion of the tubular member:
(A) When using a conventional chuck system of the non-floating type:
Machining is carried out while holding a long tubular member with the
20 chuck system in a position such that the ratio L/D of the protruding length L of the
long tubular member from the chuck closest to the end portion being machined to
the end face of the end portion being machined with respect to the outer diameter D
of the tubular member is in the following ranges:
(1) When the outer diameter D of the tubular member is less than 83.9 mm:
25 when the ratio /D of the wall thickness ¢ to the outer diameter D of the long tubular
member is at most 0.07, L/D is at least 3.0 and at most 4.5; and when t/D is greater
than 0.07, L/D is at least 2.5 and at most 3.5;
(2) When the outer diameter D of the tubular member is at least 88.9 mm
and at most 139.7 mm: when t/D is at most 0.07, L/D is at least 2.0 and at most 3.5;
30 and when vD is greater than 0.07, L/D is at least 1.5 and at most 3.5; and
(3) When the outer diameter D of the tubular member is greater than 139.7



and at’ nost 139.7 nm when t/Dis at nost 0.07, L/Dis at least 2.0
and at nost 3.5; 30 and when t/Dis greater than 0.07, L/Dis at
least 1.5 and at nost 3.5; and (3) Wien the outer dianmeter D of the
tubul ar nenber is greater than 139.7 4 mm when t/D is at nost 0.07,
L/'Dis at least 1.5 and at nost 2.5; and when t/Dis greater than
0.07, L/Dis at least 1.0 and at nost 245. (B) Wien using a floating
chuck system having a floating chuck and a positioning chuck for
centering | omatvelieratie ddatahiodt OO LAats atgeashu.ékandat ok bj anidnghérst/D is
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and at most 139 7 mm: when t/D is at most 0. 07 L/D is at least 2.0 and L'/D is at
most 2.0; and when t/D is greater than 0.07, L/D is at least 1.5 and L'/D is at most
2.0; and
(3"} When the outer diameter D is greater than 139.7 mm: when t/D is at
20 most 0.07, L/D is at least 1.5 and LD is at most 1.5; and when /D is greater than
0.07, L/D is at least 1.0 and L'/D is at most 1.5.

In above-described case (B) where a floating chuck system is used, it is
preferable to use a floating chuck system for which the centering position of the
positioning chuck is at most 200 mm from the floating chuck.

25 The term "long tubular member" as used__herein means a tubular member
with a length of at least 8 meters. A preferred length of a long tubular member for
which the effects of the present invention are more pronounced is at least 10

meters.
The term "chuck", when used by itself, means a holding chuck of the non-
30 floating (rigid) type which cannot move vertically (up and down) or horizontally (to
the left and right). The term "floating chuck" means a holding chuck which can
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thread cutting, and it can also be machining such as beveling or bevel cutting on an

end face of a tubular member.

Brief Explanation of the Drawings
Figure 1 is an explanatory view of an embodiment in which an end portion
20 of a long tubular member held in the vicinity of the end portion is machined using a
conventional chuck system having a rigid chuck.

Figure 2 is an explanatory view of another embodiment in which an end
portion of a long tubular member held in the vicinity of the end portion is machined
by a floating chuck system.

25 Figure 3 is an explanatory view of a mill scale defect which occurred in
thread cutting on an end portion of a long tubular member.

Figure 4 is an explanatory view of centering using a floating chuck system.

List of referential numbers:

1: tubular member, 1a: complete thread portion, 1b: mill scale, 1c:

30 incomplete thread portion, 1d: border, 2: floating chuck system, 2a: positioning



25 Figure 3 is an explanatory view of a m || scal e defect which
occurred in thread cutting on an end portion of a |ong tubular
menber. Figure 4 is an explanatory view of centering using a floating
chuck system List of referential .nunbers: 1: tubular nenber, |a:
conplete thread portion, Ib: mlIl scale, Ic: 30 inconplete thread
portion, 1 d: border, 2: floating chuckésystem 2a: positioning 6
chuck, 2b: floating chuck, 3: rigid chuck system 3a: front chuck
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of a tube end ‘portion present tthe si e conp
portion cl omeg tumldrheembéreandrsgecficdlhran oil countmyttnbidar, goud, eveacwhen whi ch
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15 remains due to bending of a tube end portion is present on the side of the complete
thread portion closer to the tube end surface. In contrast, mill scale which remains
due to deformation caused by the holding pressure of the chuck is present on the
side of the complete thread portion closer to the portion being held by the chuck
(the side closer to the midpoint of the tube longitudinal axis) as shown in Figure 3.
20 Of these causes, swinging about of an end portion of a long tubular member
can be suppressed by reducing the distance (the protruding length) L from the end
face of the tubular member to the end face of the chuck system which is holding the
tubul-ir member. As for the other cause, if tiie holding pressure exerted by the
chuck system is too small, the holding force decreases and chatter develops at the
25 time of machining. Therefore, a certain amount of deformation of the tubular
member in the vicinity of the holding portion due to the holding pressure is
unavoidable. The larger is the diameter of a tubular member and the smaller is its
wall thickness, the greater is the deformation of the tubular member, and the greater
is the effect of the deformation on the portion being machined.

30 Based on this knowledge, the present inventors carried out experiments



chuck 'systemis too small, the holding force decreases and chatter
devel ops at the 25 tine of machining. Therefore, a certain anmount of
deformation of the tubular nenber in the vicinity of the hol ding
portion due to the holding pressure is unavoi dable. The larger is
the dianeter of a tubular nenber and the smaller is its wall

t hi ckness, the greater is the deformati ®dn of the tubul ar nenber, and
the greater 1is the effect of the deformation on the portion being
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non-f 1 oati ng, 4¥RGter BrSetéd gur € shows cutting of prescribed threads
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t hese chucksuttingei paescribabihreads oo onenendperipheral preion of a long tubular
member 1 by a thread cutter.
3 is a usual chuck system provided on a thread cutter. When prescribed
threads are cut on an end portion of the long tubular member 1, the chuck system 3
20 holds the long tubular member 1 with a front chuck 3a and a rear chuck (not
shown) in a position away from the end portion being machined and with a
prescribed spacing between these chucks, such as 2000 - 2500 mm. Both chucks
are of the rigid type, namely, the location of the axis of each chuck in the vertical
and horizontal directions cannot be adjusted. However, the position of each chuck
25 in the axial direction may be adjustable by moving the chuck system or each chuck
in the axial direction. The front chuck 3a is the chuck closest to the end portion
being machined. The axial direction means the axial direction of the long tubular
member.
Needless to say, an unillustrated cutting tool which can be adjusted in
30 position relative to the long tubular member 1 is disposed to one side of one end

portion of the long tubular member 1 held by the chuck system 3 (namely, the end



are of the rigid type, nanely, the location of the axis of each chuck
in the vertical and horizontal directions cannot be adjusted.
However, the position of each chuck 25 in the axial direction may be
adj ust abl e by noving the chuck system or each chuck in the axial
direction. The front chuck 3a is the chuck closest to the end portion
bei ng machi ned. The axial direction neahs the axial direction of the
| ong tubular menber. Needless to say, an unillustrated cutting tool
whi ch can beortiolh afthedubwarzpember protmding ifeoni the frantcheck 3a)g t ubul ar

nber 1 is di d to ome sj.de af : ] f the |
Tubut ar menber - 1N BBy PR LAY o i bl onf Retidh 78 16ne
portion of fubglaf bietHber 1 RRMIEIETs HRIPH tHE L Rehify' SFhé BRd p619iBh b?hh'i@'fy%?éfé I'n

the present invention, when cutti n?mt hreads on an end poftion
|l ong t ubul ¢envartianat chuokisystiem % theethgeadreutting iviceirieidtopt while heldimgithe

portion hy this.type of onventiqgnal chuck .system 3, th rea

ot ting b Lol Byt gm0 e ARGk sFees S b indiout P isrialo f,
the chuck syfthelbsvelMemtidiedipro@iifE fhgth B thBQuteddifndtélD i9fn the Below-
above-nenti oned protruding I'ength to the outer diameter Dis in the

bel ow descdaspbedrangesslepending ondhoeutehdiamatee D of thadangtubular member bng
t ubul ar nenpe t rat# .1/ D of t | .. thickness t to the
outer di anen%)réc{th%).ratﬁ)%?])Iggfheaw%%ﬁa&ﬂfﬁ%{tgrtﬂﬁg'\f{%gpmfn@?%éﬁng an outer
dianeter D of | g$p FoRanong mb8Rr theMBer ( hating \Yhentdr/diartevet D of less than

t hi ckness/outer dianeter ratio) is at nost 0.07: L/Dis at least 3.0

and at n8st8&9®My1-2) Wien t/Dis greater than 0.07: L/Dis at |east

2.5 and at nost 3.5y I Iy . ' .
outer dianmeter D of {-lfe\gé%n@@li&ﬁ@%%ﬁéﬁe%g?ﬁé}%&%&%%%t'ng)_gtl?ﬂ7.
When t/ D i sLAY isapddasO3.0andlaf Poss4.8f | east 2.0 and at nost 3.5; (2-2)
Wen t/Dis greater than 0.07: L/Dis at least 1.5 5;

I and at _nost 3.5;
20 (3) For a long tubli2drWhendby1s greassrithan QA7 dyDsis a&re&ﬁ%%-éﬁn%abmﬁgter
t han
3.5;

15 (2) For a long tubular member 1 having an outer diameter D of at least 88.9
mm and at most 139.7 mm, ‘
(2-1) When t/D is at most 0.07: L/D is at least 2.0 and at most 3.5;
(2-2) When t/D is greater than 0.07: L/D is at least 1.5 and at most

3.5
20 (3) For a long tubular member 1 having an outer diameter D greater than
139.7 mm:
(3-1) When t/D is at most 0.07: L/D is at least 1.5 and at most 2.5;
(3-2) When t/D is greater than 0.07: L/D is at least 1.0 and at most
2.5.
25 When a long tubular member is mounted on the chuck system 3 and is held

by the front chuck 3a and the unillustrated rear chuck, the protruding length L of
the long tubular member 1 can be adjusted such that L/D is in the above-described
ranges by adjusting the length by which the tubular member protrudes from the
front chuck 3a. Additionally or alternatively, if the chuck system 3 or the front

30 chuck 3a is movable in the axial direction, the protruding length L of the tubular

member 1 can be adjusted by this movement such that L/D is in the above-



139.7 'mm (3-1) Wien t/Dis at nost 0.07: L/Dis at least 1.5 and at
nost 2.5; (3-2) Wen t/Dis greater than 0.07: L/Dis at least 1.0
and at nost 2.5. 25 When a |ong tubul ar nenber is nounted on the
chuck system 3 and is held by the front chuck 3a and the
unillustrated rear chuck, the protruding length L of the |ong
tubul ar nmenber | can be adjusted such that L/Dis in the
above-descri bed ranges by adjusting the |l ength by which the tubul ar
menber protdasorbednaogest he front chuck 3 a. Addltional ly or

| t tively, if th K t th t 3 huck 3a |
Tovabl o i n the JFUF SAPPESen KA RST N %ﬁggwﬁts‘i%m helhe.
tubular  mefbgirg Jehﬁ@i@s%?erﬁﬁhh@ﬁ@éi algyositmnﬁ BRAWHIMER uE%tgfo(g][cé@ﬁfeiﬁg

in the above 9 “descri ranges ure oms an exa
use of a fl pmmta gachining ayda ﬁmttng chrmek 2b I“dacth cam adhuntﬁlesmsttmaz which it

i ncl ud huck.2a,whi ch f
mchi nt ng. A0 G SEPHET BRtoR sl et wita e pdkiio At fisedies Brngt
which it s fgé Qﬁamlkmﬂny HPBHR Ve ARARAI HhizbRE] ABERions, "Thd ﬂbﬁl@oamkkon

of the chuck in the tube axial direction) in both vertical and
hori zont al 2h megalsorbe. muwélef inghe axigl diraetikn bybnommeat ebthb ehwalusyistemn 2 n

th | di t b 1 t.h t. 2 t
of the. 1 oot TignERURRt Sl T QoA eiciruph2b StEsh B AuBl icketOhy AfoRgER Hok
shown in t heghodlnAnithd8rawdngs, ﬁ'r%id RAF oG nbSndIBT dIBYds¥d & theesR @t t he
rear of the to floatlngé (towards the mdpoint of the tubul ar

menber ) . 10| nflegiimgichneis 2 dsrﬂma’tldmgmcofahwlbybrmmbw dorthe Hhstrated

the floati h 2 sh th

posi 11 on of HofiEhut B3R sDie e Sy BT A MR h igpre
direction Otfhetcbﬁehy@pbﬁtmﬂaﬂﬂﬁrposfmnﬁl aflels DAEHH be &djaaed irtile axal Dy
ext endi ng or retractlwg axi al L'y extend| ng arnms 2a'  of the

posi ti oni ngdiggstier of ther fubulat h‘@ﬂtbﬁﬂyTblﬁ afjustpent iracredQuithyaxenging or
Systom 2, oreRRRSeumtiRl e CRRNR i P P ietpSSiidAihethull pa BHL B8 6y Bl
the ratigs ttklahaﬂdsystdnmcﬂy H}*dmlﬂiibiptrmﬁ;e for gkirapler ot ruding |l ength of
t he tubul ar nmember _during machining) fromthe end face of the end
During the use of a floating chuck system 2, a long tugular member 1 is held
in a position such that the ratios L/D and L'/D of the distance L (the protruding
length of the tubular member during machining) from the end face of the end
portion being machined of the long tubular member | to the end face of the floating
20 chuck 2b and the distance L ‘(the protruding length of the tubular member at the
time of centering) from the end face of the long tubular member 1 to the centering
position of the positioning chuck 2a (a location at the center of the positioning
chuck) with respect to the outer diameter D of the tubular member 1 are in the
following ranges. a
25 (1" For a long tubular member 1 having an outer diameter D of less than
88.9 mm,
(1'-1) When t/D (thickness/outer diameter ratio) is at most 0.07: L/D
is at least 3.0 and L'/D is at most 3.0;
(1'-2) When t/D is greater than 0.07: L/D is at least 2.5 and L'/D is at

30 most 3.0;



portion being machi ned of the long tubular nmenber | to the end face
of 'the floating 20 chuck 2b and the distance L' (the protruding |ength
of the tubular nenber at the tine of centering) fromthe end face of
the long tubular nenber 1 to the centering position of the
positioning chuck 2a (a |l ocation at the center of the positioning
chuck) with respect to the outer dianmet¥r D of the tubular menber |
are in the following ranges. 25 (1') For a |long tubul ar nenber |
having an outer (@)aP@telonPrebfuldrasambérarhavasy M1 onter didmetey Dwfean IeastB8.9
(thickness/outer dianmeter ratio) is at nost 0.07: L/D is at |east
3.0 and L'/ Dmandat mestd38.70nmg 17 - 2) When t/D is greater than 0.07:

L/Dis at |east 2.5 ant\LyfRpltD ?stdaltn?&tnmtlﬁa Q?atl%sti.a'ahd@@ i@atﬁaagt

tubul ar nenber 1 havi‘hg “an outer ameter D of at [east 88.9 nmm an
at nost 139203.nm (2'-1) Wien t/Dis at nost 0.07: L/Dis at |east

2.0 and L'/Dis at nogt 0. 2' -2 en /D s greater than. 0. 0Q7:
L/Dis atsleast 1.5 éidz)l_%ﬂlﬁﬂi@ gfﬁﬁ%@\\«(}haaa&ﬁ/- EQJ)) 1q;%rleao§% ?éﬁﬁ?&/ﬁﬁp#
menber 1 haleo@QZ@” outer diameter D greater than 139.7 mm (3 -1)
Wien t/Dis at nost 0.07: LIDis at least 1.5 and L'/Dis at nost io
1.5; (3'-2) Wen(3t) Poi sloggaaihdar memberOl Baving aDoutsr diamletesd? grea®r dhag
L'/Dis at _npst 1.5. In the case of a floating chuck, the upper
limt on thd3%r/d®Muding I ength of the tubular menber | is prescribed

by the ratio L'/D, sq3UDERendrSym9s Mahdd 0W72L/DROR east 3.5 dndi IL/IPIS dt hidst
The protruding |l ength L ‘of a tubular nmenber 1 froma floating chuck

2b can ke ddjjusted in the sane manner as descri bed above with
respect to a conventl (%Q% When t/D is greater than 0.07: L/D is at least 1.0 and L'/D is at
most 1.5.

In the case of a floating chuck, the upper limit on the protruding length of

the tubular member 1 is prescribed by the ratio L'/D, so there is no particular upper
15 limit on L/D.

The protruding length L of a tubular member 1 from a floating chuck 2b can
be adjusted in the same manner as described above with respect to a conventional
chuck system. The protruding length L’from the positioning chuck 2a (namely, the
amount of protrusion from the centering position of the chuck) can be adjusted by

20 changing tha position of the positioning chuck 2a in the axial direction.

In the present invention, the reason why the optimal ranges for the ratios L/D
and LY/D of the protruding lengths L and L 'of the tubular member to the outer
diameter D are varied in accordance with the outer diameter D and the wall
thickness ¢ of the long tubular member 1 is because the larger is the outer diameter

»s D and the smaller is the wall thickness ¢, the greater is the amount of deformation
caused by the holding pressure of the chuck system 2 or 3, and the deformed
portion may extend into the region being machined.

The reasons why the ratios L/D and L'/D of the protruding lengths L and L’
of a tubular member to the outer diameter D are in the above-described ranges in

30 the present invention are as follows.
[fL/D is smaller than the lower limit, the projecting length of the long



chuck:system The protruding length L'fromthe positioning chuck 2a
(namely, the anount of protrusion fromthe centering position of the
chuck) can be adjusted by 20 changing the position of the
positioning chuck 2a in the axial direction. In the present

i nvention, the reason why the optimal ranges for the ratios L/D and
L' /D of the protruding lengths L and L'0f the tubular nenber to the
outer dianmeter D are varied in accordance with the outer diameter D
and the wal tubulabiomtesd it imhffidient) adgvhentthe twbulasmpember is beld dyadsentt he

Lhi Cknese. t cinickdagr adieaing ehugk2dahmmage SERsd B AehdbfeiResme | 1o
hol di ng pr e?e%wée% tgé céﬁgle‘fﬂﬂi?&d?b?ﬁmﬁicﬁrunaerg_ﬁssjthfré'aﬂ cheringy, ardimill scale
end Into the redio

portion may €ex n bei ng machi ned. The reaso&sesmw
the ratios kdniianoh h'pbBionfofttheconipletethiraad poging ans nartigidarly on €

bl et 10 s AT B PRt
than the | O‘ﬁﬁéesr{}*lﬂt,tthe hl{”@n}aaﬁﬁ R&Eh thenBhiar flenibee 1 lbesgmdsltootargey amd

menber | is I'clre when the tubul ar menber s held b%; a..d
front chuckude bending dfthe iend potiivokmilbscalieresaies eropart af e Jomplete threa

hol di ng pressure reaches the conple r ' l.ch under goes
thread cutt ipﬁﬁiona‘ﬁ%wﬁilsr 0@83?@‘? p%%{aﬁgttg‘ﬁ%gqiﬁgrgﬁ %ﬁ%weﬁe conpl ete
thread portion apgqalsddCaniasing Bhck b%té‘th dettr cehiesiep positivhef thiedpoi nt

of the tube. On the other hand, if L/Dis greater thag the .u
limt, the positionitigruhutlefyispreferathe at mgs}l@% e the ﬁ%%%‘“&ggﬂ

| arge, and ue .t o. hendi of ..t he e [ Ll cseal I
partof "t he NV and TeMeCalE GuARecn TR iy eatepip posfieR oF IR
toward the efdqobh (e ckitbeof Mliedhudk) 4l the Ehdfict of thehilmking phudn?is t he
centering position of the io positioning chuck 2a is preferably at

most 200 mmreferatiyet mbggA0M0mgmehuck 2b.  Nanmely, in Figure 2, the
(the conter of 't Fite RERuLRP AR bRAYIES 2 eaaRERhiggstem 2 REWBER S,
i's  pref ef;ableiedngBR51tiorQT therposTiening elnht2aiinzemostdN0anmdTemm i deaiing
floating chuck system 2 in which ,t,hg IS enlt‘er b n&ogqo\? tion tﬁgn ﬁ(ﬂ?mm
posi ti oni ng ciweki2b24f the canterng position phihefinatipg ehy B
from the ﬂoéting chuck 2b, when the end of the long tubular member 1 undergoes a
large amount of bending, the amount of swinging about of the floating chuck 2b
increases, and vibrations of the floating chuck system 2 so increase that it becomes
% necessary to decrease the maximum rotational speed of the tubular member 1.

The floating chuck system 2 may be of the type shown in Figure 4 in which
the position of the positioning chuck 2a cannot be moved in the axial direction (and
accordingly the centering position is fixed). In this case as well, the chuck system
is preferably designed such that the centering position of the positioning chuck 2a is

»s  at most 200 mm from the floating chuck 2b, and the long tubular member 1 can be
held by the positioning chuck 2 such that L/D and L/D are within the ranges of the
present invention by adjusting the protruding length L of the long tubular member
1. However, if the centering position is fixed, depending upon the outer diameter D
and the wall thickness ¢ of a long tubular member, it may not always be possible to

30 carry out the method of the present invention. Accordingly, it is preferable to use a

floating chuck system of the type as shown in Figure 2 in which the position of a




chuck'2b. If the centering position of the floating chuck 2a is
gréater than 200 mm fromthe floating chuck 2b, when the end of the
| ong tubul ar nmenber | undergoes a |arge anount of bending, the
anount of swi nging about of the floating chuck 2b increases, and

vi brations of the floating chuck system 2 so increase that it becones
20 necessary to decrease the maxi mum rodfati onal speed of the tubular
menber 1. The floating chuck system 2 nmay be of the type shown in

Fi gure 4 i nposttioniing ¢thekRads tiovablefin tHeaxmd directeon sugh tiat e @atecmgnot be

e i xed) . Bt ef A AGreae b bor hBAUR ARGyl em | < preforaply o
desi gned: such ¢ o thdinef 8542 oG AR Wibed | 1§ PRASY 4 HoRiAEIABKCK 2a

is 2s at nost 200 mmtromthe oati ng chuck 2b, an ong tubul ar
menber | casysteen 2. chaw thervhuglosystén s ogratediviay be shecsantelastdes¢ribednd

L'/ D are within the ranges, of the ese I nvent.i o adj, usting the
prot rudi g 300N Mith respect futhe prigr ?ﬁbEF‘QFn%’iﬂa‘i.lh?-%ﬁlgp,gjt‘i%hutlérhg

cent er i ng PagbbONid ifisdrioitho HE AR eHD Ak hRYIAYRE pslideiEoPhe D and
the wall thickness t of a long tubular nmenber, it may not al ways be
possi bl e t oposiforimg chuck2a domes methequsition ofi ¢heprorderd(l d imFigurd Hbetween

Accordingly, it i ferable t f|.0at ] huck f th
Cype. as sholii PPl ieadpartion and fheanemelerhignd Bortin o3 the fits shith,
chuck 2a ism%%(B{?k&ﬂéa dlh éh prtiGh HEME indulSUBEMb&ind fhe pe&tRideg g

position of an elongated nenber 1 can be changed. The manner how a
| ong t ubul alengthnfbef the tulywlar menberl framfthe Soating gk kb agg sheprofrudinge . |

how t he chugk syst i S, 0per at ed be the.s ' :
above wi ¢ h o8k ot the CRGRE piber T Honkhe' miRis AN AR CR SRR oSarisy
tubul ar nenbgs add LIDI greReibed by Meprednt fveation Yineesssay, thbiagial positiortshe
position of the positioning chuck 2a cones at the positi OBH&L t he

border (1d pfitheipgeitiendg diwekBarthe ehsksystemed, andier thed'gesing cBuckathiatene
i nconpl ete t@retaéi portion of the threads which are to be fornmed on
an end port? H'%6$ the tubul ar nenber, and the protruding io length L

of the typul ar nepdrbulhr iebek hds hélddlyianginlinseriated vigid ekat biugkr agdrtheli ng

length L' of the tubular nmenber | fromthe positioning chuck 2a are
made to sat pefitjonipg ghwaa'an@)ﬂmwgmwocmkiw ‘EP%%‘EY&“‘FEIC‘G’&{& on. If

neces=an TGP TR bR BFU R e L
between the complete thread portion and the incomplete thread portion.
Subsequently, the floating chuck 2b grips the tubular member 1, after it is moved
20  vertically and horizontally as required. Upon release of the positioning chuck 2a,
centering of the tubular member 1 is achieved. Thread cutting is then performed on
the peripheral surface of the end portion of the tubular member 1 which is held by
the rear chuck and the floating chuck 2b such that the protruding lengths L and L’

have prescribed values.

25 Examples
In order to ascertain the effects of the present invention, long tubular
members having an outer diameter D (nominal outer diameter) of 73.0 mm, 1 14.3
mm, or 177.8 mm (each having a length of 10 meters with bending of the end of the
tubular member being at most 3.0 mm per 300 mm) were held using the chuck

30 system 2 or 3 shown in Figure 1 or Figure 2, and API threads were cut on one end



adjusted. is The tubular nenber | is held by an unillustrated rigid
rear chuck and the positioning chuck 2a, and the positioning chuck
2a is noved vertically and horizontally in order to perform
centering of the tubular nenber | at the border between the conplete
thread portion and the inconplete thread portion. Subsequently, the
floating chuck 2b grips the tubular nenBer 1, after it is noved 20
vertically and horizontally as required. Upon rel ease of the

posi ti oni ngpartiocf @ah tulmdat mclian dforteheh outbudiametee it dnbuilari rserabérs eved.

Th d tt t t h f f th
end port | oG é‘ﬁf’ém%i o SR DrepaFih b e A e i oottt i
and the fIQﬁkwnﬂlewwh &bdfrn é}éng]mez, BAPL ' $13hO Sibub Fhidisbdes fpd L'

have prescri bed val ues. Exarrp es 1n order to ascertain the effects
of the pr esd;fﬁerenhvﬂncs@ﬁt[DJ ong tubul ar nmenbers having an outer

di ameter D i nal - out f 730
O e s o AR g heIERAE T @iy i e taplecnat el oe
t ubul ar nendieredfts ﬁﬁingfthé@ﬁiveﬁtl&ammrsi(%& 309 FipRr eel Galch disek A6t Bidve a

chuck 30 system 2 or shown in Figure ghure , and APl threads
were cut onflegtmgehuclk,3nd Jabls Znshcrws tbacesultsmunat erftontiog chpek systesm 2 of

hi cknesaee Buich of B U@t e far s Ay LR M L el e g of

varying t hegqpppdsencinéntlgdngt hs L and L' of the tubular nmenbers for
di fferent val ues of t/D. s An exanple of the results is shown in

Tabl e 1 @nd TablIEtie hoiding eressuiesfithe front chuekiBa Figarerlg or the floating chuck

P oatt ng onth Gk 14X hiRdirile (Wi i 6inIER Ok s ang
chuck syst eghattePlieveldr@lt thedimd BEmaokiaigl ME’refatelithe Holding hiRssund v&as/sa
are val ues outside the ran{gk; of, the resent invention. i0 | B

hol di ng pr eliidhe eange of B8 —f4bkal/cam forhate (‘ng‘{'ﬁ@‘é‘i 1pt gavelopeand sohatthe

chuck 20, RGBS Wil 20,2 e o

Thereforg, the hiediendtsufake tiachintiss tesitwere evaluated in terms of mill scale
defects and elliptical defects after machining.

Mill scale defects were evaluated by visually determining the percentage of
the area of a complete thread portion on which mill scale was present. The case in
which mill scale was present on at least 5% of the area was given mark “X" (poor),

20 and the case in which mill scale was present on less than 5% of the area was given
mark “O" (good).

Elliptical defects were evaluated by measuring the maximum diameter and
the minimum diameter around the entire periphery of the portion of the tubular
member 1 held by the chuck and calculating the value of ellipticity as [(maximum

25 diameter - minimum diameter) x 100] / nominai outer diameter. Elliptical defects
were evaluated as poor (X) when the value of ellipticity was 5% or larger and as
good (O) when it was less than 5%,

The overall evaluation of a tubular member was “O” {(good) when the

evaluations for both mill scale defects and elliptical defects were “O" and was “X"

30 (poor) when at least one evaluation was “X".




in the range of 20 - 40 kgf/cnR so that chatter would not devel op and
so that the amount of deformation would not becone large. is The
results of the nachining test were evaluated in terns of mll| scale
defects and elliptical defects after machining. MII| scale defects
wer e eval uated by visually determning ng percentage of the area of
a conplete thread portion on which mll ‘scale was present. The case
in which mll scale was present .on at |east 5% of the area was given

mark " X' (poor), [R&red Wﬁﬁse:mq whi ch s BE=ON
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suppr essed, thg @E’es&ﬂﬁnven‘uon, bending and elliptical deformation are suppressed, and the
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occurrence of mill scale or elliptical defects can be suppressed to less than 5%.
5 Embodiments of the present invention have been explained, but the present
invention is not limited to these embodiments, and various modifications can be

made within the scope of the technical concept set forth in the appended claims.




occurrence of m Il scale or elliptical defects can be suppressed to

| ess than 5% s Enbodi nents of the present invention have been
expl ai ned, but the present inventionis not limted to these

enbodi ments, and various nodifications can be nade within the scope
of the technical concept set forth in the appended clains. 16 d ains
1. A nethod of machining an end portionléof a |ong tubul ar menber
which has an outer dianmeter D and a wall thickness t and which is
hel d by a chuck system characterize€ldimscarryi ng out machi ni ng
whil e holding the long tubular nenber s with the chuck systemin a
position such that the protruding length L of the end portion being

machi ned of the { oRGndtHEWbAMalMARG anfen@Poktith Fiielg ﬁ)b%‘lzﬁ'rﬂlerﬁ@ér'xﬂﬁé'ﬂ ng

bel ow descri bed (A) when the chuck systemis of the non-floating type
and sati sf yhasqpnbmitendiatester Doand 2 wpll wbhekness t argl wlhich hehdld byt qingck gystem,

A) the chugk syst fl hav t
one 1 o chuckargaierR Syl i R R L SRR e o B e et ch
that the sraji thé émk systb@ xaraqsdsuwnrsaclh ﬁﬁﬂ’éﬂ% ;im@ﬁdlhg Ted ) of el

nmenber, which is the distance fromt chuck cl osest to t he end

portion bei p@rtinacbmn@enlaqlqurﬁ tbﬁwngetu@llmfmcmber@mmﬁbe chugk sysfemng

hi ned of _th h
Grametor b stioing BlghtreAhed BONThen e CydloSBRRLrioh she SorgbAiing tyms
when the ouiRl saflisBimd BEloW-isclibdl (B)wtenrit FRITHRS flofingaspe:t han 88.9 nm

if the ratio t/D of the wall thickness t to the outer di aneter D of
t he Iong t ubul ar(A)ikapluckisystgm igsaonel@ring chusk system havisg ablegst onel at

st 4, oot add iohbRisIhE g 1R ne Bbtin syt B P e g G

at | east 88t pl‘mmdidg letigtlaL dﬁﬂﬁloﬂ;@%bﬁiﬂfﬂﬁemﬁeﬂwmchﬁsﬂiedi’staﬁce()&(ﬂﬁ Ihe
L/'Dis at |east 0 and at npost, 3.5; and |f [

Dis greajer .

0.07, L/D i shugk ql@%gttto thesenghportion R@sw xaa@neéﬁa ﬂ}eﬁnd/ﬁ { %@ €g peﬂfon_
0 e o1 Do AT il o e o gl b
greater thége tObéldr member & iathd Rdlewidg fingaid at nost 2.5, 25 (B) the
chuck sy]sst emis a uh%gtﬁlmengutgrh lca:ukne%ﬁ) gplhre] %Yt;url]agr rrellerL eoraig esg than%%lﬂ} r%nmd if

the ratio t/D of the wall thickness ¢ to the outer diameter D of the long tubular

member is at most 0.07, L/D is at least 3.0 and at most 4.5; and if t/D is greater than

0.07, L/D is at least 2.5 and at most 3.5;

(2) when the outer diameter D of the tubular member is at least 88.9 mm and

20 at most 139.7 mm: if /D is at most 0.07, L/D is at least 2.0 and at most 3.5; and if
t/D is greater than 0.07, L/D is at least 1.5 and at most 3.5; and

(3) when the outer diameter D of the tubular member is greater than 139.7
mm: if t/D is at most 0.07, L/D is at least 1.5 and at most 2.5; and if t/D is greater
than 0.07, L/D is at least 1.0 and at most 2.5;

25 (B) the chuck system is a floating chuck system having a floating chuck and
in front of it a positioning chuck for centering, and it holds the long tubular member
in a position such that the ratios L/D and L/D of the protruding length L of the long
tubular member, which is the distance from the floating chuck to the end face of the
end portion being machined of the long tubular member, and the protruding length

30 L’from the positioning chuck to the end face with respect to the outer diameter D



in front of it a positioning chuck for centering, and it holds the

| ong tubul ar nenber in a position such that the ratios L/D and L'/D
of the protruding length L of the long tubular nenber, which is the
di stance fromthe floating chuck to the end face of the end portion
bei ng machi ned of the |Iong tubular nenber, and the protruding |ength
30 L'fromthe positioning chuck to the End face with respect to the

outer dianeter D 17 of the long tubular nenber are in the follow ng
ranges: (1'9fthadmgthbulaumembgr aredn dhe followingwangesbul ar nenmber is | ess

than 88.9 mm if,.the ratio t/D of the | 1, thi ckness tQ t ut er
i aneter D of ¢ 1) Rg EhbebiamBisrrLet 8 tihuhuteaay st fhan i b
least 3.0 ajfghdratib tIP ofthe it thibkBessdd the odtéRAibBe®r B STah&longabuldr 07,
L/'Dis at least 2.5 and L'/Dis at nost 3.0, (2') when the outer

di anet er ' D wembheistatinastP.OfebBris at keast 3.0 end L/Bgs 8t mastahn@ andtif #bds

139.7 mm_if t/D,is t. 0,07 D j t |leas 0 and L'/Dis at
nost 2.0;5 gﬁa{effh@/(@?’y@rléﬁft@?ﬁtz#awdo&@,ls?_tllff’sit[g%at least 1.5 and
L' /D is at nost (29)QihedHe bOiite) dihRber DNEf B ingulH rAdMbais B least 38SahAT and
than 139.7 mm if t/Dis at nost io 0.07, L/Dis at least 1.5 and

L' /D is at atogestd39.7 mmy if /Dty @ mest §dal8p iz aidersb2 §and|L//D isias mast 2.0;

| east 1.0 and, L' /P is at 5,2 d . of i ni d
por ¢ on of -4 BT ssBefles PRERGE: B frandeEl e IR BR AR 2
wal | thickness tWkith the oliRl diakieted M iyprédtoethhn §39.Mwek: if3A3 iseanivayi ng
at | east one chuck, characterized by carrying out machining while |s
hol di ng tohe00ZnkyD isnbileast hdrapd LA stat mest bAvend 1§§/§)('é|ﬁ¢&ﬁefég@ibg-p?ile/@

such that the,,ratjiq. LiR.pf.t ruding length L of the |ong
tubul ar ne eaiﬂeralsoirnataﬂglic%lél??%@g{)gést to the end portion being
machi ned to the end face of the end portion being machined of the

| ong tubul ar nmenber with respect to the outer dianmeter D of th .
tubul ar menber i3 Armethed phmaghinig qnaﬂv&é&m@oof(q@nw@ﬂm@e@b@&“mg

di ameter D ' : I f, : i o
LD ot the JaPhef afatitdd AfEINE HRAGEST HENiSHICH R hob floaliBe chitk
tugm ?r /gesjfmm haviag ammh 5t cﬁagfbgz?ck,/Ldlﬁaiasteaitze& lbﬁsamﬁng oanmgaminmgs:vhiza 5;
and 1 f t IS greater than .07, D js at least 2.5 and at st
35 (2) ‘hbaldinghe Jens lnlsEicEben v the chrcksyrism naassionsugh thay e

88.9 mm and 46 L/D of the protruding length L of the long tubular member from the chuck
closest to the end portion being machined to the end face of the end portion being
machined of the long tubular member with respect to the outer diameter D of the
tubular member is in the following ranges:

20 (1) when the outer diameter D of the tubular member is less than 88.9 mm: if
the ratio /D of the wall thickness ¢ to the outer diameter D of the long tubular
member is at most 0.07, L/D is at least 3.0 and at most 4.5; and if /D is greater than
0.07, L/D is at least 2.5 and at most 3.5;

(2) when the outer diameter D of the tubular member is at least 88.9 mm and

25 at most 139.7 mm: if /D is at most 0.07, L/D is at least 2.0 and at most 3.5; and if

/D is greater than 0.07, L/D is at least 1.5 and at most 3.5; and
(3) when the outer diameter D of the tubular member is greater than 139.7

mm: if /D is at most 0.07, L/D is at least 1.5 and at fnost 2.5; and if /D is greater
than 0.07, L/D is at least 1.0 and at most 2.5.



25 at'nost 139.7 mm if t/Dis at nost 0.07, L/Dis at least 2.0 and
at ‘'nost 3.5; and if t/Dis greater than 0.07, L/Dis at least 1.5
and at nost 3.5; and (3) when the outer dianmeter D of the tubul ar
menber is greater than 139.7 mm if t/Dis at nost 0.07, L/Dis at
least 1.5 and at nost 2.5; and if t/Dis greater than 0.07, L/Dis
at least 1.0 and at nost 2.5. 18 3. Alfethod as set forth in claim?2
wherein machining is carried out on_a Iong?tubul ar. nenber hgvi ng an

outer di aneter DB. ok meslwsl asighfath ig clainzhwherem wachiningigsarrigd gt g | o

holding it with.the chuck tem i : LI i DA at
loast 3. 0 ditge vl e 1Yy duertiBAREl DI I lhef S8 whp ahd B0t
wher ei n mMaGhHIOND7 Whilé BbKduRt th the chuck s/wgmt intupasitionesuok thatil B igat

outer diameter D less than 88.9 nmand t/D greater than 0.07 while

hol di ng it MestB.Q angd athmest 4system in a position at which L/Dis at

| east 2.5 and at nost 3.5. 5. A nethod as set forth in claim?2
wherein machining is carried out on a io'long tubular nenber having
an out er sdi anet ef, Dnafthéd ad ®ertBH Qaim2 vhereir macisininglis @arfiedrouboniat / D
of at nost 0.07 while holding it with the c?uc syit miglb(? posittion
such t hat Ll/oagmbvéarmerab@rwztgaaﬁateafilwr%.%.sT w8k o gl YD Exgter
forth in clgim I e chl I L uhar
romber  havi (90 S o Gl it puck 3y efting fog bntas MRGLIDIAS, o
139. 7 mm angaét/XD> aneatmostt3®mn 0. 07 while holding it wth the chuck

systemin a position such that L/Dis at least 1.5 and at nost 3.5.
7. A nethod as set forth in claim2 including carrying out machining

I t ubul i ' : QA
13977 mm and t) Doft Taohas it g B I 2wt Bl hinh g B ek

system iy al S:'gblhlﬁﬂmﬁuib]?r hahﬁ'ng h Buties dinmete2 @ bEatdeast 88.94ma and ot
2.5. 8. A net t thi ' i LS ; i ed
out on a1 6% Trwmana o mehwaron DGR HHa TR ik GreR AR [ o,
139.7 mm angg%éi??s&heﬂaﬁ%ﬂjt E}?l%ﬁ?ﬂ%ﬂhﬁmﬂﬁlﬁi”g it with the chuck

systemin a ion su is at least 1.0 and at nost 2.5.

6. A method as set forth in claim 2 wherein machining is carried out on a
long tubular member having an outer diameter D of at least 88.9 mm and at most
15 139.7 mm and t/D greater than 0.07 while holding it with the chuck system in a
position such that L/D is at least 1.5 and at most 3.5.

7. A method as set forth in claim 2 including carrying out machining on a
long tubular member having an outer diameter D greater than 139.7 mm and t/D of
at most 0.07 while holding it with the chuck system in a position such that L/D is at

20 least 1.5 and at most 2.5.

. 8. A method as set forth in claim 2 wherein mach_ining is carried out on a
long tubular member having an outer diameter [ greater than 139.7 mm and t/D
greater than 0.07 while holding it with the chuck system in a position such that L/D

is at least 1.0-and at most 2.5.

25 9. A method of machining an end portion of a long tubular member held by



25 9.- A nethod of nmachining an end portion of a |Iong tubular nenber
hefd by 19 a floating chuck system having a floating chuck and in
front of it a positioning. chuck for centering, characterized by
carrying out machining while holding the 1ong tubular nmenber with
the floating chuck systemin a position such that the ratios L/D and
L' /D of the protruding length L fromtH& floating chuck to the end s
face of the end portion being nmachi ned of the |ong tubular nenber and
the pr ot r ualfloajingerhytk systémdwnavinge fienting icbmk@cbmd%om 06 ittaestivdINgce

ith to.th t di t D of.the.l . tub
o e R g BB B BN o e
tubul ar m?pfetsg tibul4rGRSmb&rARitS the¥dMihg chiickt S8teiin Ppdsitidrnduch figat wied |

t hi ckness the outer diameter D of the’long tubular i o nenber is
at nost 0. Otios LD asd ht/Di efsbe potmdingdengtinZi fsomiherfigating chucly titherend; p

i t th 0.07, L/D t | . ' i 3.0;
() Swnert tHiee B endparishding g 9%%1%&@#‘@*#%%@5#%@% e 560
nm and at ﬁ%ﬁ'ﬁdi%@?elggtlgm’ﬁgﬁldﬂlié?okiﬁoﬁlhglﬂfﬁﬁék 187 end fdoe ivathadespeea s the. 0

and L'/Dis at noS i t/Dis greater than 0.07, L/Dis at
| east 1.5 aouteldiametes Dhof thedengtubulanmembsr arg withindhe forlowang mnges:

dianeter Dis greater than 139.7 ' L1, : . .S
at least 1.5 an(ﬁ L'“ﬁ‘lﬁnitge gptehalsapleg%pg); bgtrla% t%dl%r/rﬁéyga‘al% éeasg él?aﬁt%]%?]iarﬁ.
0.07, L/D jfSh@fatioQAD bf fheOvalnthidkneE 46 thd ourtesdiameter [16f tha lom tabulans
set forth in claim9 wherein machining is carried out ca .

t ubul ar reentnembinisiat gnash 0T bAD & atieas -OBnéfL/i’)e%tmﬁ’éfng@e@‘@ H@?Fg’gﬁd
t/D of at 20 t [ j R h uck systemin a
position sugwa{éﬁi?anﬁ}'g’il\gﬁa?%t'Egggg'ygp%iﬂdgﬁﬁ%ﬁiﬁaat nost 3.0. 11.
A method as set {onrlen the @uter didnotéred ef thenabilaninembesisaa teaste’B. 9 omm end
a |ong tubul ar nenber having an oute I amet er of | than 8 .
T and U D atmest 9.1 man 10vB s ahmod Gio7. dvAgs atearte) HECTR GLR gL
in a positign 1 [ ' idat/nhdst S, gost
507 55° ' B RO i O8kektidn 67, IO ot B L Fant I%mrrg?aﬁi“k_%slrt\g ??gn
carried qut on a(3Ywhén thehuteardiametbeD ihgreateg than 130t Temn it tieat moBf

oL et B8 T 00 ) ar i ST b0y e B BB 1S
is at least 1.0 and L'/D is at most 1.5.

10. A method as set forth in claim 9 wherein machining is carried out on a
long tubular member having an outer diameter D of less than 88.9 mm and /D of at
20 most 0.07 while holding it with the chuck system in a position such that L/D is at
least 3.0 and L'/D is at most 3.0.

11. A method as set forth in claim 9 wherein machining is carried out on a
long tubular member having an outer diameter D of less than- 88.9 mm and t/D
greater than 0.07 while holding it with the chuck system in a position such that L/D
25 is at least 2.5 and LY/D is at most 3.0.

12. A method as set forth in claim 9 wherein machining is carried out on a
long tubular member having an outer diameter D of at least 88.9 mm and at most

139.7 mm and /D of at most 0.07 while holding it with the chuck system in a



20 position such that L/Dis at least 2.0 and L'/Dis at nost 2.0.
13. A nmethod as set forth in claim9 wherein nmachining is carried out
on a |long tubular nenber having an outer dianmeter D of at |east 88.9
nmand at nost 139.7 nmand t/D greater than 0.07 while holding it
with the chuck systemin a 5 position such that L/Dis at least 1.5
and L'/Dis at nost 2.0. 14. A nmethod &8 set forth in claim9 wherein
machining is carried out on a |ong tubul ar nenber having an outer

di armet er D@SéwcbﬁmLiBQSﬁlﬁ&ﬁtaﬂlﬁﬂd/mfsatmosh%& 0.07 while
holding it with the chuck systemin a position such that L/Dis at
least 1.5 and L'/Dis at nmost 1.5. to 15. A nethod as set forth in

claim9 wherein B imdtling dsSeCith i@lmto Wherdin rh@é]ﬁnih?b:ﬂd:zﬁﬁe&rﬁﬁﬂlﬁfa
havi ng an outer dianeter D greater than 139.7 mmand t/D greater

than 0. 07 vieng &xbwdaraneigberthagingran orserchyortcs faiiqast &8.Houn endat wogh
that L/D i I .0 _an ' D A4S 1. 5., 16 A .0f
machi ni ng aﬁﬁmﬁlr‘ggﬁ V@#IS%“"S“‘%% ﬁg{j?tﬁ%ihﬁ @3@5%‘2}"" itge @&Cﬁ%s}&ﬁéﬁ? h in
any of clsai fgsitforl such ShatigDds Bt lehi@ 1oMLD& Aesdsk @0 of the
positioning chuck is |ocated at nost 200 nmfromthe floating chuck.
14. A method as set forth in claim 9 wherein machining is carried out on a
long tubular member having an outer diameter D greater than 139.7 mm and t/D of

at most 0.07 while hofding it with the chuck system in a position such that L/D is at
least 1.5 and L'/D is at most 1.5.

10 15. A method as set forth in claim 9 wherein machining is carried out on a
long tubular member having an outer diameter D greater than 139.7 mm and t/D
greater than 0.07 while holding it with the chuck system in a position such that L/D
is at least 1.0 and L'/D is at most 1.5.

16. A method of machining an end portion of a long tubular member as set
is  forth in any of claims 9 to 15 wherein the centering position of the positioning

chuck is located at most 200 mm from the floating chuck.



