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Synopsis :

Kawasaki Steel's 80kgf/mm**2 high-strength plates are widely used in the fabrication
of legs for jack-up rigs to build ligth-weight and yet strong offshore structures. This
paper introduces various features of Kawasaki's plates and other products used for the
rigs, including seamless pipes. It also outlines the process of manufacture and
fabrication of various components of tha legs. Special welding jigs were devised to meet
critical design specifications for welded structures and careful quality control was

performad by setting up important check points.
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Kawasaki Steel's 80kg/mm? high-strength plates are widely used in the fabrication of legs for jack-up rigs to

build light-weight and yet strong offshore structures. This paper introduces various features of Kawasaki's plates

and other products used for the rigs, including seamless pipes. It also cutlines the process of manufacture and

fabrication of various components of the legs. Special welding jigs were devised to meet critical design

specifications for welded structures and careful quality control was performed by setting up important check

points.
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Fig. 1 Outline of legs and jack frame

Fig., 2 Typical sections of racks and chords
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Table 1 DPreferable range of Ni content for 80kgf/mm?
heavy plate
Test temperature ("C)
Thickness -
—30 - 40 - 350
mm Law Low or
127 (57} medium Medium
or high
152 {(6") Medium
178 7-)an(| over High
Low INIZ0.5%
Medium © 0.525<Ni=1.0%
High 1 1.0% < Ni
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I'reheating temperature {°C) R, B s, — 30~ —40°C o EiRE T, TR
1) Welding conditions GBS Lz, B s R T L T B D
SMAW LAt b
Electrode KS-116 B Ni 80 kgf/mm? 7% 58 $#7 (l[:)i;a'IS(]nun ) M T
Core dia. 44 mm R RepB IR~ 1S S N el g LV i Kl B A
Amperes 1704 b2 57 % Table 412, #&zml—{wl"zf{%l‘able 51
Volls a1y FLFILGET, ST, 2mmV /v F 2 5
Heat inpot 16kd /e TR 28T B e — 81 % Fig. 814
CMAW § 70 TS L B COD B ds L ok Balls o)
Wire K80 HREPEZNFNFig 9B 210027, A3,
Wire dn pry Fig. 90 6cid, BS U762 & 4 v, 2
Shielded gas | Ar16+COw 4 min Sc R HGTI T )~ (3070 & ke 2 S
Amperes 2204 R L BRRCER TR ED) X R 2 R e,
Volts 39V Fig. 11i2 257, Za @A 5, B Lf (LI % A7
Heat input 29k 7em LTWwaI Edbhhd,
Ko=vE g, 8 «roveetmmimssssesionseininins (1)
2)  Chemical composition of plate Ko DRI Chg/mm™ )
Co| osi| M| P | 8 | Cu| N E vy 7% (kef/mm’)
0.15 | 028 | 0.8¢ | 0.007 | 0.006 | 0.24 | 1.24 oy L FRIRAETT (kgf/mm®)
Kc=11892exp({ —542/T)rrerviveene {2)
Cr | Mo v B Cew | Pen Ke=Kicm= g Joog rorreemremmmaneeees (3)
0.47 | 052 | 0.033 |0.0015| 055 | 030 @ VOB O R (mm)
Fig. 6 Results of Y-groeve restraint cracking test o L AHIIETT (kef/mm?)
Table 2 An example of chemical composition of medium-Ni 80kgf/mm® heavy plate, 140mm thick ”
C Si Mn P S Cu Ni Cr Mo v Al B N Cu, | Py
012 | 024 | 090 | 0.009 | 0.005 | 025 | 090 | 058 | 045 | 0.04 | (.05 | 0.6014 | 0.0637 | 0.534 | 0.271
Coy =C+4 537244 Mn/6+ Ni/40+Cr/5+ Mo/4+ V/14

Pem=C+5i/304 Mn/20-+Ni/60 1 Cr/20+ Mo/154V/10+ Cu/20+58
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Table 3 Tensile and Charpy impact properties of the plate shown in Table 2
. . . P.S.40.2%) T.5. El R.A. vE 20 vE 15 vE s vTu Tran
Position | Direction | " fimm?) | (ket/mm?) | (%) (v (hefem) | (kefom) | thgfom) | (O) e
L. 734 80.9 25 71 229 21.5 18.8 —67 < —80
Yt
T FEW) 82.1 22 67 19.3 14.4 7.0 —5l < —80
L 0.9 80.5 23 6Y 16.1 5.0 3.7 -~ 24 —52
Loy
T 72.7 814 22 63 6.9 3.8 2.7 -4 440
Table 4 An example of chemical composition of high-80kgf/mm® heavy plate, 150mm thick
%)
C Si Mn P Cu Ni Cr Mo v B Al Ceu Pex
Ladle 0.15 0.26 1.02 0.017 | 0.003 | 0.26 1.40 .71 0.55 0,047 | 0.0011 | 0.056 [ 0.55 0.32
Mt 0.14 0.27 1.02 0,615 | 0.003 | 0.24 1.3% 0.72 0.56 0,047 | 0.0011 | 0.054 .54 0.31
Check
M 0.14 0.27 1.03 0.016 | 0.003 0.24 1.40 0.72 0.57 0.048 | 0.0010 | 0.056 | 0.54 0.31
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Table 5 Tensile and charpy impact properties of the plate shown in Table 4

Positi Diveeti 1".5.10.2%) T.S. EL R.A. vE o Try Try
asition ection {kgf/mmr) {kgf/rmn) (%) %) {kgf-m) (°C) C)
76.3 84.3 26 74 B B
L 76.3 84.6 27 74 16.4 66 &
Yit
. 76.8 84.3 24 67 _ _
) 76.3 84.3 23 65 6.5 58 31
75.9 £4.9 26 70 B -
I 75.7 84.0 2 72 42 s 4
Ly
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Fig. 9 Temperature dependence of critical COD of
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Table 6 Lxamples of tensile and Charpy impact 1L KHP 80, 60, 50TH &, ZiLnoflek
properties of 80 kgf/mm® heavy plate used av, BT o koeEassE s, Table 7 35
[Or l‘ack L] e Bl P AN A Y o
LRI,
“hicknes =N T.S. ki E_s L e
! I(mm) : (kg‘f]/:]m:a) {kaf/onm?) (%) (}:gf.:) fbet e aria, '(?%‘f?‘“\'q:’;’ L, Cu# ety a0
127 6679 75~ 85 21~27 971 WL REEA, T2, 'Jljl_u U I Lo
a7y | Ue7) | (403 | [46) W% Table 912, #ME, MW, A, U ol
159 4 67~77 ?5‘83 2227 9~21 ,J_%”%? F]g 121 __a ‘g’ \,\T}Lt ,lzj} ;g [MEHI«'{.&
. [65.9] [78.0) [25.1) [14.9] -
TERHE R T LTV

[ ) indicates the average.

3-2-
Skt

R B L — AL At TONHHE

1 BAMEES & UBTEEE

G5 A7 B0kef /mm?, 60kgf/mm?, 50kaf/mm?

1z, ¥iL

Wiz, Lﬁﬁ%%bﬂ KHPS80 &5 £ X 60
mowT%Nt#%*ﬁ1¢ k607 V
D EESFHRTFIZ DT }\i‘.. 17inctU25kJ/cm

FHTIT- 2 E KU V-l U RN g
*., TaMeIOKﬁVTD:ﬁUﬂﬁ*hlL‘fduﬂk
BRI T, ot s e 495

Table 7 Examples of chemical compositions of seamless pipes used for braces
(%)
Grade C Si Mn P S Cu Ni Cr Mo Nh v Al B Cey Piw
Spec Max. | 0.15 | 0.50 | Max. | Max. | 0.0 | 0.20 | 0.10 | ©.10 0.020 Max. | Max. _
PEC-1 016 | 0.25 | 1.30 | 0.030 | 0.010 | 0.50 | 1.20 | 0.80 { 0.50 0.080 0.0035| 0.60
KHP B0 [ adle | 012 | 0.25 | 0.87 [ 0.013 | 0.005 | 0.18 | 0.79 | 0.62 | 038 | — | 0.044 | 0.095 | 0.0028] 0.52 | 0.27
Check) 0.11 | 0.25 | 0.86 | 0.014 | 0.004 | 0.19 | 0.83 | 0.63 | 0.38 0.044 | 0.094 1 0.0026| 0.51 | 0.26
g Max. | 0.20 1.00 | Max. | Max, - _ _ Max. _ Max. Max. o
PEE L 016 | 050 | 1.50 | 0.025 | 0.010 0.30 0.050 0.44
KHP 60
Ladle} 9.10 | 0.26 | 1.19 | 0.018 | 0.004 | C.01 | 0.02 | 0.02 | 0.13 —~ 0.032 § 0.070 | 0.0023] 0.35 | 0.18
Check| 0.09 | 0.26 { 1.20 | 0.019 | 0.004 | ©.01 | 0.02 { 0.02 | 0.13 — 0.031 | 0.069 | 0.0023] ©.34 | 0.18
g Max. | Max. | 0.90 | Max. | Max. _ _ _ _ Max. | Max, | Min. - B
PEe1 018 | 0.35 | 1.60 | 0.025 | 0.010 0.05 | 0.05 | 0.015
KHP 50
Ladle| 0.15 | 0.28 | 1.27 | 0,016 | 0.003 | 0.01 | 0.01 | 0.01 | << 0.01| 0.016 | 0.041 | 0.026 0.38 | 0.23.
Check| 0.16 | 0.27 } 1.32 | 0.017 ; 0.003 | ©.01 | 0.01 | 0.01 | <C0.01) 0.018 | 0.040 | 0.028 0.40 | 0.24
Table 8 Specification of mechanical properties and dimension of seamless pipes for braces
Tensile test Charpy impact
test
{irade Flattening tesi Dimension tolerance
Y.5. T.S. E.L. Absrobed energy”
tkgf/ mm?) {kgef /mm?) il {kgf+m}
Min. 80 Min. Eo = 4.50%) Outside diameter
KHP 80 70 9\5 18 3.5(ary) H 1% N.OQ.D.
50 =D{1.08—0.078D/1} Wall thickness
Min. Min. vE = 4.5(x) . . +12.5% N.W.T
KHE 60 50 785 20 3.5(anv) D OUI‘SKIG Straightness
diameter )
: e - Max. 1 mm;1 000mm
KHP 50 Min. | Min. vEy  23.2(any) [t Wall thickness Deviation in wall thickness
32 50 2 Max. 15%
«  Full size (10X 10}
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Table 9 Tensile and Charpy impact properties of KHF 80, 60 and 50
Grade Diameter Thickness Y.P. T.S. El Test Temp. vEo, vE-go
” {mm} {mrm) (kgf /mm?) {kgf/mm?®) () (*C) (kg +m)
KHP 80 298.5 16 86~ 88(87) 90~92(91] 33~36(35) - 30 14~20(17)
KHP 60 2985 10 67~ 68(68) 70~72(72] 31~ 33032) —30 15~20(18)
KHP 50 165.2 6 37390381 52~54(53] 37— 40(39) 0 18 (18
[ ) indicates average.
KHP 80 (298.54x16!) KHP 60 (298.5 ¢ 101) KHP 50 {165.2¢%61)
n =40 n =40 n =40
7 2998 l] ! Fogepa 293P Fo2085 16601 T =165.2
=B g =0.31 s =0.23 s =0.15
5 3
=]
= 8
=
5 29835 298.5 13 165.2
'E Spec. . 10 Spee.
© 295 6 285.6
~301.4 ~301.4
207.7 . 2977 | \ 154.4 | !
20 10 20 10 20
n =40 10.9 n =40 7.1}k =40
_ F=16.0 2 =100 F=6.0
E o =037 5 =034 o =0.24
o 13
] 10.1 10 6
< 1 15
= 5 10
g Spec. 2 Spec. 5 Spee.
14.0~18.0 8312 8.8--11.2 5.5 5.3~ 6.7
| | | | ]l !
10 20 10 20 10 20
18} 720 18| n=20 18| =20
9 r=5 r=5 =7
= s =16 ¢ =13 o =17
vl
LY
s
cS 10 10 10
= £ 2 1 6
£
23 6 [ 19
© =
% 10 Spee. 12 Spec. Spec.
= 21]2 =15 2{]1 =15 A =15
1 | 1 I 1 i
10 20 10 20 10 20
Lo} n=10 101 »=10 1otk #=10
F=04 F=0.4 F=04
= ¢ =0.08 g =0.10 s =011
E
=
= 1
Y-
E:E 05[]t 0.5] |2 05 ]2
®E 4 4 3
5 5 4
z § Spec. 3 Spec. Spec,
I <1.0,1000 <1,0/1 000 <1.0/1000
0.1 1 | 0.1 | I 0.1 L I
5 10 5 10 5 10

Fig. 12 Dimensional distribution of seamless pipes (KHP 80, 60&50)
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Table 10 Mechanical properties of butt-welded joints of
seamless pipes for braces

{a) Tensile strength

Heat input (kJ/cm)

Grade 17kd /em 25kJ/em

T.5. Fractured T.5. Fractured

(kgf/mm?) | position {kef/mm?) | position

90 W.M. 86 H.AZ.
KHP 80| g0 WM. 84 WM.

73 W.M. 70 W.M.
KHP 60 71 W.M. 69 W.M.

(b} Charpy absorbed energy
Heat input
Grade Notch pesition 17kd/em 25kJ/em
vE 30 (kgf’m)

Weld metal 6.5 5.0

Bond 5.0 6.0
KHP 8)

H.A.Z. center 12.0 9.6

Base metal 16.0. 16.2

Weld metal 5.2 7.0

Bond 7.0 6.2
KHP 60

H.A.Z. center 15.5 8.4

Base metal 22.0 21.3
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Br4o, EOENEDTHS, ZIHs % HIE
L, 60kgf/mm i i3yl 7 8 A o LA IR A T
HKSA-86FHH L 7,

Z oM, NIRRT S 726, i Edliior:
BREFTH LD, EHEEEOLIL &8 Lk
D, BoHFTi-BREL T2, BETEAIY
SEHLS, #EMIEMEE %, Tablel1l~ 1345 LU Fig.13
WA o S WS e & D, el s o R
RIS, NiREHEE (KS-86H) o8~ T, & AH
TRIFLHIZE » T B, .

BB ORI ACERE, RGN &,
BRI HLRE, BRI OMGD RIS 115 . KSA-86
i, RO BEER S RNRS Lol L, b
DML R T H R B A KT B e, B A FT o,
MR F 2L HGA2 212 LT,
WitAb &5 - T d, Zivc k), BTy

Table 11 Chemical composition of all-deposited metal
(%)
Electrade brand (o} Si Mn P S Ni Mo Ti Al (¢]
KSA-86 {4dmmg) 0.07 0.40 1.33 0.013 0.008 | <0.01 0.25 0.031 | <0.005 | 0,0346
KSA-86 (5mmg) 0.07 0.41 1.35 0.014 0.008 | <0.01 0.25 0.031 | <0.005 | 0.0343
KS-86H 0.07 0.86 1.15 0.014 0.013 0.60 0.25 0.031 0.006 | 0.6390
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Table 12 Tensile properties of all-deposited metal

shown in Table 11 as KSA-86

Core dia. Heal Y.7. T.5. ElL R.A.
{Heat input) | treatment | (kgf/mm?) | (kgf/mm?®)| (%) (%)
Ao AW 59.2 65.0 28 74
(18K} fem) SR 581 | 635 | 26 | T
5 mn ¢ AW 50.6 65.5 31 75
(22kJ /em) SR 573 | 638 | 31 76

AW, As weld
SR : Stress relieved at 600°C for 1h

Table 13 Charpy absorbed energy of all-deposited
metal shown in Table 11 as KSA-86 (dmm- @)

:-II\;(:]: Heat vEq vE. 20 vE 40
(k] /em) treatment {kgf-m) [kaf-m) {kgf+ m)
22.4(10) | 15.8{25) } 14.7{30)
AW 22.3(10) | 19.60158) | 12.0(35)
21,5010} | 19.4(20) | 13.6(30)
[22.1(10)) | (18.3({20}7| (13.4(32))
18
24.3(10) | 20.7(15) 6,0(60)
SR 25.9( 5) | 17.2(35) 7.4(60)
) 22.0010) | 22.2(15) [ 11.8(35)
[24.00 8))] (20.0022)]) [ 8.4(52)]
207(25) | 20.1(25) | 11.7(55}
AW 16.9¢25) | 15.5(50) | 10.B{55)
24.2( 5) | 20.2(25) | 14.5(45)
(21.6022)) | [18.6(33)) | (12.5(48)]
40
24.9010) | 19.7(20) | 10.3(55}
SR 21.4(20) | 19.2(30) | 10.4{60)
24.9(10) | 23.4(20) | 13.3(55)
(23.7(33))] (20.8(23)) | (11.3(51})
21.9015) | 20.3(25) 9.7(60)
AW 21.0020) | 20.6(25) 7.0(70)
22.2(15) | 22.1(20} 4.7(70)
(21.7(16)) | [21.0(23}) | [ 7.1(67))
60
23.6{15) | 12.4(50) 2.0(75}
s 18.1(20} 8.5(60} 2.6(75)
14.3(30) | 13.4(45) 4.3(80)
(18.7¢22)) | (11.4(52)7| [ 3.0{77))

[
[ ] : Average

I’ercentage of brittle fracture occurrence

5 ThbH, Fig. 1413, KAS-86%°, (EAXNHELY
B THB I EERLTWE, $72, HESE
Ok E I, Table 141273 & 912, dgb
E#IZLBAAOI &, REFEKEL TL 200
MR THD,

3:3:2 SwoELUIA-FOBE

Ty 7 ka3 FOWEDIE, B, 2OERT

Br 8kl/
60kJ/cm l o
217'- KSA-86
20
'I
\\é\\ Ay
¥
e
» KS-86H
n 15 ,/\‘\L
E o &
s |/ -
= A
3 /
I
10 - ’I ,/[
- ’I ,,/
d (,’ . B60kJ/cm
P
[
" s Core dia:4dmmg
5 o
/s
4 Bl
0 | L |

—60 —40 —20 0

Test temperature (°C)

Fig. 13 Absorbed energy of all deposited metal as weld

KSA 86 . Ni bearing
KS-86H I Ni free

F 20r
Z )
- of® ©
= v
Z 15+ o
g o
< \:\Df‘“\ L=
; Qc\“\‘e“
& 19r Conventional (Baked at400°C)
S Fay —_
T T KS-86H
‘;Z 0.5 4' Newly developed (Baked at400°C}
o -
2 G0 o
-0 o KSA-86
0 | 1 A 1. 1
10 20 30 40 50

Absorbing time (h}

Fig. 14 Comparison of absorption characteristics of

electrode coatings at 30°C and 80% humidity

b, BRELY 7T— U T — 7 EHESAW)
PHAL I, SAWOERHIZ A - T, WHEliL
VB E - A ChL, 0 ABRIEE AT AR
R E LT, 77y 7 ZKB-80C &%
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Table 14 Minor effect of moisture absorption of T MR £ R 2 e b D
KSA-86 elecirode coating on hydrogen
contenl of weld metal .
4, LIDBME
Diffusible hydrogen‘
Meisture control content (CC/100gr
te . — @) A :,4‘- . ¢ 5T e
Each value Avera[_{e P ﬁ’ Py 7 J e 7 }3 J; U)h 8 [‘_1 L{Lm, i:.l
PP WO & SR E O £ = 2T T & )%
As dried at 400C for an hour | 315 1 g | 1 EL, EBRNSSE 6 Ah L5610 FOMIR, KR
Held for 24h at 30°C in 80% 00 2220 230 21 A X BN T —TRAL 2,
humidity after the above drving TS s S :

4 —KW-103B ##5% L /-

@Eﬁﬁiﬁ'j’? T TR KB“SOCEi, Fig-_ 154 l:) g A
Cd 9T, BT D M

i]x
mtokFRITARE &
L, 37, EEEE®
f26h, BRI EmES T E AR

SUR

LU Fig. 161217,

fif 3 B 13 250ppmis &Lz
EXCEL
WHETH S, KB-80C ¥ KW-103B & n il & b
i L D EEEROBMAIIEE %, Table 15, 165
T A G,

Table 15 Mechanical properties of all-deposited metal
la)

o Chemical composition (%)

C 54 Mn r S Ni Cr Ma

ELrfzeh,
g AU AL T v
wh

004 | 0.32 | t.44 | 0.041 | 0.005 | 2.64

{b)

Tensile and Charpy impact properties

JABEE L —
{kggf /mm?)

T.S. .
(kgf/mm®) | (%)

834

vEn
tkgf+m)

vE 70

(%) (kgf - m)

65 15.3

70.6

BARTLH * Gl =50mm

14

10

.

Diffusible hydrogen content {cm®/100g)

[+

Fused flux

M—’A I

» =+———BC (Medium hasicity, CGR= 0 %)

-

’—r- ~——BE (High basicity; CGR=0%)

[CGR:CO: generation ratio |

Covered electrode for HT-8Q
KS-116
(30°C, 80%)

BB (Medium basicity, CGR=50%)
{High basicity, CGR=7(%)

- —

A BD

--oA‘L
____"_:_———-%"\—-Kgsoc (High basicity, C(‘R—l{][) )

0.4 0.6 [].8 ].0 1.2 1.3 1.4 1.6 L8

Absorbed moisture content (%)

Carbenate content in a flux

CGR = Carbonate content in KB-80C flus

X100 (%)

Fig. 15 Relation between abserbed meisture content
and diffusible hydrogen content of weld metal
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Table 16 Welding conditien and test result of welded joint
Welding condition Joint tensile Side hend
test test
Groove shape and -
build-up sequence Pass | Amp. | Volt. | Speed Heat |PreheatdInterpass T.g, |DBreak Crack | Bending
Neo | (A) | (VY Jlem/min) input | temp. | temp. ikgf/mm*) down formation{ angle
: 4 Jem) | (°C) °C) ! position
1 149 82.3 M.M None Over
i 600 | 30 22 49000 | 100 !
30 159 83.7 M.M None 1807
u == . Customer’s crection joint
<
= ; asaki’s erection joint
§ 100 e o = ; Kawasaki's erectien join
T 8of &w~ RS H24
a N od Chord
> 60} \é? SN H23 . o
3 \m-. NO o A
5 40f " “ﬂ%‘t l
[ N -
“: 201 \ Ny %"-\_ T +2
= - 5 - Gusset 0
£ 0 L : s L G~ eCe0n —W0d L—— plate
o Plate thicknes e
18+ ,.fo(i._ IZCSD:I::S 5 g r§ Center rib
16F —*— 50 mm 8 ’,_-—-—QF Sl
i 75 mm Wi 5| F Diaphragm
- P L]
e - &
£ 12| P ol
¥ 10 a"'é.’ &
= o/ £ i
S s e
pd P .
6 -Ach" - LL, )
' H ’/"3 o« \ Rack
rys o =
o « A Side plate
2| _’,’ 'ﬁl i~ J P
o @ | l . 6 Ll Guide plate
=100 —8 —60 —40 —20 0 20 _~Inner horizontal brace
—| H
Test temperature (°C) 3 E .~ ~ (KHP 50}
| =
TE M Horizontal b
Fig. 16 Charpy impact characteristics of welded joint TF‘T (Kﬁ;ngo; race
Diagonal brace
s L (kHP 804 60)
I DT, KSR TRIFL 72, Fig. 1TIOR - L
. s B H4
TL 0w, FoRMTECRES LT H3A
. . . . H3
%, 80kgf/mm? R o G H SR, B & Bl5 g,
. . el =
LT TR L WIEHELMET 2 Hn#R 812
N . \ T - - H1 ) F1
ERkRG 2 BLcY B UEFR 20T, K : 7 1
OB e b, EAET L (BIE 109.5m Iliﬁl

F=AK, E&9.0m) oR{EEBFT-1, 2D
EERICLED, 7o o00EE Fesla—F
RN R, L ORI EEL KRB LT,
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4-1 v 7 OEM

S 7, L 7O TERMCEEL, Y X
EAVESUNNE 3| R I ol T R R T
PHEEY L, WEL
Fig. 171233 & i, dkHis & YLvyaTh-
7. T ZUIRTIZIE, BUESIESS A QEMIETRE S
AL, HwIEH125mm L & 2 80kef/mm?® B o 72
B, LTSS DUBERE 1T 72,

AR ORI E,  COWERE, &S (kb o
O, WMRNE, BB LY AEE), BRI
FESOMES, UTICRT,

WU LT, RIS ~6ADT v 7
PR - 224, WIS, BEERSRER S ALY, G
HATH ALY o 20T, IR EREIC L
DB s WE L, BHIEEEE Lz, o0l
RTINS P 2 SIS S K 45 I

YIMRNES LA MR L AR, VIO £ £ T
EZ5FNE TS e, EATR Moz
WL, Vol AL 22Tk, WML S £, W

wliz,

T Sz 0TI, HalRiE, X, EAE
OB UL VERMHE FHEHFT 000, RERL
HAEEEBRSC X5/ o, 48— Y
v F KOFMWHL, YEEE2120~ 150mm/min,

FEE NI 3.5~4.0kef/em?, F#EKOH AR
0.2~0.3kgf/em? & L7z, 72, WPz ikdhsd 5
fUE 2 v FREQFRE L 2T, 7L — 2T
N W&%%ﬁAfWMLtQ'-7WWMH
YT e Tz, AR
iﬁ)/rf"]—‘ﬁ) )(EHF‘H & ROk DOloy ABa iz
£, 10mH N 5 ~10mmaoMh ), KOFHEEL L

Photo. 1 Rack cutting

HWartro T, LD HED,

DTV AN B {T-7, 270 Aanizd

FLPRET L HRNAH T, A, ?Ll‘iM"
MHECEHREL 2, 71w ABiE, Sl

- TEFMBE LT, BIREBRET, MEH

&L T wF . —0.5—0mm, T84 —2

Bzt 0 —1.3~ 0mm, WA
F o (Hs) [ 49~52, TR

235508k, FALFNLOERMITEMRE L 72,

~— 3 mm,
+ 1 mmld P9,
HE

4-2 BERITEAGERER

SEEAL 72 213, ABS, NK o 2 Bk %
WEE R L, T, FEEEOBIAI NS T,
Bt S G CEO R R EI T,

29, Al o B SRAM T i,
F O FARTA 0T ERIE L TG (Welding
Procedure Specification) fERLL 7z, 1#1%,
Fig. 182557,

KT, WHENE T TIECERELD o T IR &
REEZIT B0, FET AL »Z;‘rf%%rﬁ&l.ld:
AEAE (Procedure Qualification Test) &, 1
S RN T TEML 7z, 2o Tt aiEiEihic 2
WU, EEBEEROBRESREETH 2o, T
0f 73T AL i%%?wu;é%z&ﬁ
ﬂfk¥i<>Lhtﬁﬂnéitt c FRIRE Ao
AN

4-3 FwL2rI3— FO#EIMT

a— FHEbE, Fig. 172wl L2, FAF7
L=, AL FE7TL—1, LrF—0)T7, Fix
75 A TR S 1L, FOM TR, i
Wik L TRESMTHLWLOTHE, 2O
HERE ST S omiz, Fig. 1910 5 Bl
SHERMAL T, MiTEEr - HEE(2ZR)
AT, @& Tmen- J(K’m SR & R T R O
Bimir 23t aioeh, 7o JORME, £ ¥—N07
BLUF A7 7o ETIIE, ML T R
e, f, A FTL— R, FEEEAEL
T, LRI N TFTEREZL, AT T A,
D3N ERE IS AR LT A de o o, R
Bz HSEFIC KL BT, H850mmE v F T
SEML . T 7 ko= FETOEREE, (34
& 80kgf/mm? S T H L 128, FE(100~150°C)
AT LB S o, TR L TFRIZLEETES
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Bhibd &7z65, 22— FOWNMIIZIE#E & PR 550 4,
Tb&i§9%7 ~_ PR — 72 M C, 7—Faik
= TERENE L IR,

SRS TRl R (2R) Tla
MTHNT w7 Eo— KL SAWIERHGEE b~
foEdn, A F7 L — L AT 457 Wi L A KBEL
o FEN, LTREE (2314 F7L—F,
HAF7L—bEALF7L— ORI ICSAW
Pireiz, bhAA, TN BINFRE T 2,
ARERE, 48RFIHELATE, SAVEREERFEICL
D, #liomdnz Rl 7,

4:4 F L —XDMIrMI

4e4-1 FL—ZABOREMT

7L — 2L, Fig 1700w T L5108, AR
TL—2, fleHTr -2, frF—Tr—2N=

R TH 5, BEHOREMIIE, IR EMEL
@T, Phote. 212571, NCHMEIC L 5B5EET)

Welding conditions

Process SMAW

Filler metal KS-116, ¢4

Preheat & 150~ 200°C

inlerpass temp.

Welding curvent | 130~170A

Welding volts 22V.
Positien F. OH&V
Fig. 18 An example of welding procedure specification Photo. 2 Pipe cutting
‘ Upper jig {movable} Chord
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| /
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SEEAN
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T el
i | N
L e AN AN AN AN

\aner fig Hixed)
Fig. 19 Jig for chord assembly
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Fig. 20 Assembling process of leg block
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Table 17 Dimensions of leg {mm)
Bleck
Position
M M 3M 1T 27T 3T
B =10 -16| 11| ~07| —111 —0.4
Rack |G| —16| —1.8] —10| =13 1.5 | -0.3
| +06F +07 | —11| —16| -1.1| —1.3
@) -02] -03| -16| -02| —-07| 18
Guide Pl 3| go| —03| 11| -12] —03
plate
Wl —14] +1.3| —04 | —04 | +0.1| —05

1340 ~80kgl/mm? i- 72455 T BT, MEAAH
tkhEFe 7,

LT, AT

L — g
4w FEEIZESANE
# AP EOIM I oW TE, AT 7T

77z,

Photo. 3 Leg assemblmg

T DGR, Foy 72— ootk - R
MO EIT- T, Mo vz,
F 7, WRETEL2G T, L OMISIRIE R 5
Waize, FEHMATEICHBELLZFL » 7 21T,
STEMILOEMIE, FOES T, SENCIBEL
tr. L 7B F o o 784 & % Fig. 21}
Y,

T, WML EELEMY S 20T, 0l

Chord
Rack ) . Straight- Leg -
cutting assem Welding ening assembling
iling
{Attend.) {Attend.)
Plate
culting Horizontal
brace Welding
assembling
Pipe cutting (Attend.}
by NC-cutter i
Diagonal brace
. Surface L .
Welding preparation Tatnting Lrelivery
(Attend.) {Attend.) {Attend.)
Fig. 21 Flow chart of leg fabrication process
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M.T.=Magnetic
particle test
U.T.= Ultrasenic

T _-RT. test
| R.T.= Radiographic
R.T. / test

()

Leg truss

Fig. 22 Applied locations of leg inspection

EAE L | THEIERE OB L, iR, T, 0§
RS H AR o, EEIOIRBEMR &
LT, EHEOEFEIC L), Fig. 220 - THER

EEATE (RT.), RTWIENE (UT.), iR
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L7,
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TS Z 310400 2 #RLL L

JJIS 7 3060 MEEHE L ~L 3L L
:ASME SEC. VE, DIV. 1,
APPENDIX VI-1979

5. ¢t ¥ U

LHOERMIE T, P X T 7N ID
LV /7 RFEMoBE, BEE, BE~OHEIE 2w
iz, BHERH, BRIz, i
MR RIE S LS & ¢ LD, HAIR
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LT L WTERBEAEICMELT, Yrv X
TPy T2EGFOL FOMEETY LTS
fo, I TESNEML, SBELHagRrS
NELOEHEET S,

Bix Vi, WECEL TS OEMRIT Fo3d
A& atriv, ZHET(HR)IL BB DM G
Birie, WMo BEERL LV,
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1) “Mobile rig fleet continues to grow, Ocean Industry,

2y BhAkS TS RS0 % o AR, NN RERHL,

{Oct, 1981}, 72-73
4 (1972) 3, 56~69
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