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Development of Premium Joint “KSBEAR” Bearable to
High Compression, High External Pressure and Bending
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Synopsis:

For the connection of oil well tubes used in an increasingly severer environment, special screw joints equipped with
metal-to-metal seals, excellent in resistance to leakage, are generally used. However, there are increasing in number,
stricter oil well designs whereto screw joints of conventional properties have became inapplicable any longer. Under the
circumstance, oil well screw joints, having anti-leakage property, bearable specifically in an environment of the burdens of
compressiof, external pressure and bending have become strongly demanded. To satisfy the above-mentioned demands
of customers, Kawasaki Steel has developed “KSBEAR”, substantially exceeding the properties of conventional tubular
joints. Through the unique and advanced designing concept of a new screw thread, the development of a screw joint out-

standingly surpassing the level of API class 1 has heen achieved.
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Schematic illustration of horizontal well

(a) Compression at bending section

(b} Tension at bending section

Fig. 1 Force to thread joint in well
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Fig. 2 KSBEAR design

Table 1 Design features and resulting improvement

Resulting improvement
Increased tensile capacity
Increased bending capacity

Design feature

Negative load flank angle
on thread

Increased external pressure
capacity

Optimized gap between stabbing | Increased resistance
flanks on pin and coupling threads | to compression loads

Different corner radius on load

flanks on pin and coupling threads Increased resistance to galling

Increased external pressure
capacity

Increased resistance to gallng

Different load flank angles
on pin and coupling threads

Fast make-up and increased

257 angle on thread stabbing flank reststance to cross threading

Load flank angle Stabbing flank angie
3e 10°

[ Coupling_

\

0

Fig. 3 Form of modified buttress thread
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Compression

{a) Maodified butiress thread

0 Tension

Corpression

(b} KSBEAR thread

Fig. 4 Axial stress distribution by FEA at 30% PBYS compression (13 Cr-80 7" % 29.01b/ft)

Compression v} Tensicn

Fig. 5 Axial stress distribution by FEA at make-up (KSBEAR)

EFETR AR ST I s B UG, Uik T, 25 Tl
FRUCAERLAZGHETNTY -8 s s L -T2 5
ZRIZED, Y-ABEIUY s by - ERICENEEARET B,
FO%, BRENEIE2OBR - LEEASETFL, V-2 8%
5%, —H, KSBEAR TRV Y 775 v o ORR4 EE
L, BEGHEARGRBRCRAAC Yy 7 3y o b ERMEEE, A
AT 7Ty 2 IITEEREGEDOR 19% (80ksi 7" x 32.01b/1t
ICETBEEM) 2F3ILI0k-T, Y ABEBELEU L gy
—EAOWELER L, ¥ a2 L7 - Hk KUY~ OB ER &
Ki@ioHg s 85, ZOBE, [EHEOSREDRE TIZE G 50
— o RS KIBIZE E L

33 Erhlon-F752-73—FHMORSEL

31 ETHRARALSWE, AUy — 2R CHA TS
B, &ETAN, BUOETITEHI, I SR RELRTILVRA
Mhot, T ERELLTOERIZEHIAERTEE VL
Cow—-F75 2 LEiT¢H 5, KSBEAR Tiz, oV v 7 EE
AT R0y Ru—F73 s LD —+FAKE
KT3Ik haEniiadtsz, TOBRMNT— U ¥ 28R
|51 O

34 BBy TV 7OO-FIZ08ED
BE{k
33T LI, Ty rALE, rohluo REIZE
HEF LGS, TOHFPHEBLLT 1, KSBEAR Tit, #
y TNy A IIRT A YOO - F 7T v AEAEE LS, Fig. 5
ISR FEA KB O LI, REBEOE YRV
Bhizibha®EmEd T -y ortid X oiim b v,

35 25 DAFELTRE
WHTORUHM TR, 2§, M0 LTk Ey£TFAL, 2

TN AICEATSE, JOLE, MUOWMAEOHESTD LE
EMAARELETLTLE S, KSBEAR T3, /3w L ZEF ¢
TrARCTHI T2y FHES25° & L, hUEE
BEOMEEM &8 /-,

4 FEA BEFILOIEE

FEA i, MERBII ST 2R UM EFFOREREERES Y -
BOEMEE*ERNCITET L -00FEFBRTHL. LA L,
EERE - T - BAELE, ThETIIREO L VBRI &1 TO
ARAEIZIL, ERO FEA €FL TR FHICHIETE &Ly, FZ
T, BFo2 00T F A BELS.

41 EEETTETL

Y-SR, #HENEICRSET T OBIIEREIRS, TOR
W, FEfH - o R ERL TIT- oSG E S EFaons$
BOREMELENSS, LIAN, HETFLTIRHE—-ORT
OB LATE kd ok, SHBARLZEFILTH Fig. 6 157
FTEE, Ay TN IOHBEHICHRELS AT/ TEFRAIC
g EE 52 Litkh, ALOHEMNT - EvrEF kLl #ifd
HEIBIC R BEARE S MEAAHMEICSITS FEA L A3MEE L
FERE L OHEEF Fig. 7100F, £/, HELE# Fig. 8 iomd.
L FEA ®7 02 L A5 HBMA L RANE ILITE -FLTEh, Z
OEFALOEENENZ L dbhr 3,

42 BHifETN

BUWAABE 4 RS 5 20 @ FEA RIERIZ LA LSS LA ok,
B EL AR E TS 579, BROMANSTFA TILEtE
AHEETESL, MITEMRET2I0E3ETFLO 3 RTOALER A,
EFLBEOBWIKE <, FFABMAROE LS AT, 3 RTT
OFEREMBTA G, FIT, S0, HEROIEMEERER S
THOMER+AVAIEICLD, BT FTLOEETIRTO
WA M RTRE A M T F A REL 2, ZOBERREFEICHT LA
MRa#s, BEREATHOHNEVWRA CHRAENNEH 2R 5,
EROENEMRERDXTEI 5N G,

#, M Pt1 u™ P 0
w, »= S Hg, )| TRHO u v+ Tsinpdd 0 D
e m=1 £=1 0 =1 “ﬁmp

::?,mm,mW,%wu.%h%h.ezﬂjﬁjﬁﬂﬁﬁﬁﬁ.
A, RAROENRS, H(g, k) 2 0=0 TO rz HAPHHE
. ROBREALTH~ONEEE, M IEZEAESE, PIEIRAR

HOHTRETH 2,

Nk Sl Vol 34 No. 12002



24 FEIEAR © BAVT - i T TOR Y - 23 h S IFE RS A LI6E [KSBEAR | B3

Overlap
Overlap

~aff—P Expand in axial direction

2nd step

e ~f}——— Shrink in axial direction

Contact
Contact

3rd step

Fig. 6 Makeup model in FEA model
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Inside bending

l Axial tess (lthread) .
Coupling
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Contact stress (seal)

Axial stress (thread)

Fig. @ FEA for 39.4°/30 m bending (80 ksi 5-1/2" x 17.0 b/ft)
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Fig. 11 Performance of KSBEAR

Table 2 Grade, size and interference of specimen

Grade Size Interference*
13CR80 | 51/2"x23.01b/f6 | H/H H/L L/H L/L
13CR-80 7" x 20.01b/ft H/H H/L L/H L/L
13CR-80 7" % 3501b/1ft H/H H/L L/H L/L
*Thread/Seal
H: High, L: Low

Table 3 Test procedure

Step

Condition

[

Initial make-up and breaks

1st to 3rd make-up at maximum
tubing torque

4th make-up (half of specimens
at minimum tubing torque, half
of specimens at maximum
torque)

2 | Bake-out

24h at 180°C

3 Thermal cycling under tension
and internal pressure

Based on 95%VME
40 to 180°C
50 cycles

4 Combined load internal
pressure

Based on 95%VME

Tention: 95%PBYS
Compression: 80%PBYS
Tension and compression with
19.7°/30 m bending

5 Combined load and external
pressure

Based on 95%VME
Tension: 95%PBYS
Compression: 80%PBYS

6 Thermal cycling under tension
and internal pressure

Based on 95%VME
40 to 180°C
50 cycles

7 | Final make-up and breaks

Continue 5th make-up
to 10th make-up
at maximum tubing torgue
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Fig. 12 Seal contact stress under 80% PBYS compression and
collaspe pressure

Phote I An example of collapsed connection (80ksi 2-7/8"
x 6.4 Ih/ft)
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Table 4 Comparison of threading between pipe-rotating type and tool-rotating threading machine

Pipe-rotating type threading machine

Toolrotating type threading machine

. Front turret

Schematic
illustration

[~ Pipe chuck

Tool block

support

Chaser arrangement
and chaser form

Cutting order

W [ 9]

Conventional Improved

Fig. 13 Cutting method of seal portion
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Fig. 14 Schematic illustration of optical gauging system
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