et

d.. l‘\

‘[Eres™
wWvawve
X | =g

KUANG TAI

it i [B BB 3R M R 9

WELDING CONSUMABLES FOR OFFSHORE WIND TURBINES

www.kuangtai.com



Outline

SR E T4

e R=S
PAPAILE; A2

K NEE

REIEERSL )

ReEieEe:

B == A

%JE /J\7|(E %% EZEIIJFZI-

4 \
wWvYaAvye
Nan_”

KUANG TAI



REFEBE N AR

AR
‘‘[ErYas™
A\ WNAZ U

A | Eld

KUANG TAI



HKRELK N EERTNAVE &
—> s

BEX (5

Options for offshore wind
farm foundations
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Ref: DNVGL-ST-0126 Support structures for wind turbines KUANG TAI
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EN 10025-2 EN 10025-3 EN 10025-4 NV grade Test temperature
NV grade (°C)
Normal strength S235IR - - NV A +20
steel S23510 - - NV B 0
(NS)
S23512 - - NV D -20
- — - NV E -40
High strength S27510 S275N S275M NV A27S 0
steel S27512 S275N S275M NV D27S -20
(HS) - S275NL S275ML NV E27S -40
- — - NV F27S -60
(S35510) [ S355N S355M R NV A36 0
S355K2, S355N S355M NV D36 -20
($35512) /
- (S355NL) S355ML NV E36 -40
- — - NV F36 -60
Extra high - S420N S420M NV A420 0
?Er:g?th steel - [ s420NLC S420ML NV D420 ~20
- { (S420NL) (S420ML) NV E420 -40
- — - NV F420 -60
- ( S460NL S460ML, (S460M)) NV A460 0
- (S460NL) S460ML NV D460 -20
- L (S460NL) (S460ML) ) NV E460 -40 )
- — - NV F460 -60
QJ]'D{tSer.Iadez in parentheses compare reasonably well with corresponding NV grades with respect to Charpy V-notch impactr Agéiih
nwvyYawve
)\ T 4
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Designation C Si Mn P 5 Mb v Alrotal. Ti cr i Mo Cu M
% Yo Yo Yo Yo % % % % % % Yo Yo Yo
max. | max. max. max. | max. | max. | max min. max. | max. | max. | max mﬁm_ max.
According According
EM 10027-1 | EN 10027-2
and
CR 10260
S5275M 1.8818 0,035 | 0,030
0,15 | 0,59 1,60 0,06 0,10 | 0,015 0,06 | 0,35 0,35 0,13 0,60 | 0,017
S275ML 1.8819 € 0,030 | 0,025
S355M 1.8823 0,035 | 0,030
0,16 | 0,55 1,70 0,06 0,12 | 0,015 0,06 | 0,35 0,55 0,13 0,60 | 0,017
S355ML 1.8834 E 0,030 | 0,025
S420M 1.8825 0,035 | 0,030
0,18 | 0,55 1,80 0,06 0,14 | 0,015 0,06 | 035 0,85 0,23 0,60 | 0,027
S5420ML 1.8836 f 0,030 | 0,025
S460M 1.8827 0,035 | 0,030
0,18 | 0,65 1,80 0,06 0,14 | 0,015 0,06 | 0,35 0,85 0,23 0,60 | 0,027
S460ML 1.8838 f 0,030 | 0,025

* For long products the P and S content can be 0,005 % higher.

® For railway applications a maximum S content of 0,012 % may be agreed at the time of enquiry and order.
See option 32.
® If sufficient other N-binding elements are present the minimum total Al content does not apply.

“ Cu content above 0,45 % may cause hot shortness during hot forming. 4R ERE.
e . . _ ‘‘[Ereas™
For long products a maximum C content of 0,17 % for grade S275 and a maximum C content of 0,18 % for grade S355 applies. wvyYawve
W' | 4
" For long products of the grades S420 and S460 a maximum C content of 0,20 % applies. Poyl-ig
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Designation Minimum yield strength Res ® Tensile strength Rm * Minimum
MPa® MPa® percentage
elongation
after fracture®
%
Lo =5655;
MNominal thickness Nominal thickness
mm mm
According According =16 > 16 =40 > 63 = 80 | =100 =40 =40 > 63 = 80 =100
EM 10027-1 | EN 10027-2 <40 <63 = 80 =100 | =120 =63 = 80 =100 =120
and
CR 10260 d d
S275M 1.8818
275 265 255 245 245 240 | 370to 530 | 360 to 520| 350t0o 510 | 350to 510 | 350to 510 24
S275ML 1.8819
S355M 1.8823
355 345 335 325 325 320 | 470t0 630 | 450 t0 610| 440to 600 | 440to 600 | 430 to 590 22
S355ML 1.8834
S420M 1.8825 420 400 390 380 370 365 | 520to 680 | 500 to 660| 480to 640 | 470to 630 | 460 to 620 19
S420ML | 1.8836 ° © © ° ©
S460M 1.8827 460 440 430 410 400 385 | 540to 720 | 530t0 710| 510t0 690 | 500 to 680 | 490 to 660 17
S460ML | 1.8838 ° © © ° ©

a

b4 MPa =1 Nimm?

For plate, strip and wide flats with widths = 600 mm the direction transverse (t) to the rolling direction applies.
(1) to the rolling direction.

For all other products the values apply for the direction parallel

®  For product thickness < 3 mm for which test pieces with a gauge length of L, = 80 mm shall be tested, the values shall be agreed at the time of the enquiry 2 i WA
areLes™
¢ For long products a thickness < 150 mm applies. wWvYaAvye
A\ | W 4

T
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IM (R 125K
Designation Minimum values of impact energy in J at test temperatures, in °C lon g itudinal
According According + 20 0 -10 -20 - 30 -40 - 50
EN 10027-1 EN 10027-2
and
CR 10260
S275M 1.8818
S53556M 1.8823 a
S420M 1.8825 >3 47 43 40 ] - )
S460M 1.8827
S2T7T5ML 1.8819
S355ML 1.8834
S420ML 18836 63 55 51 47 40 31 27
S460ML 1.8838
A, A\, W,

a

This value corresponds with 27 at - 30 °C (see Eurocode 3).

Jl transverse

Designation Minimum values of impact energy in J at test temperatures, in °C
According According + 20 0 -10 -20 -30 -40 - 50
EN 10027-1 EN 10027-2
and
CR 10260
S275M 1.8818
S3556M 1.8823 ) ) )
S420M 1.8825 3 21 24 20
S460M 1.8827
S275ML 1.8819
S355ML 1.8834
SA20ML 18336 40 34 30 27 23 20 16
S460ML 1.8838
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Cutting Rolling Tack Longitudinal
welding seams
Flanges Circumferential Door Blasting o
seams frame & painting AP
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lomaibadingl weld ——
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]
b longiudingl weld
Between 8 /J,-f’
and 15 shells Up to 40 meters
transverse weld .
Section Tubular wind turbine tower [ SRS
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Ref :Welding Procedures Specification for FCAW of Wind Towers, KUANG TAI



ﬁ%/ﬂ? KW'3 4.8mm
#72%: KF-550
F/A2-EM12K

Ref: Maximising Quality and Productivity in Offshore Fabrication, TWI Technology Centre
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Top section:
Flexible —Turbines 5-8 MW

Middle section:
Fix

Bottom section:
Adoption on the ground
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Ref: Jacket beats Monopile, ST3 OFFSHORE KUANG TAI
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Ry + « FCAW : KFX series
« MCAW : KMX series
GMAW : KM series
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Ref: Jacket beats Monopile, ST3 OFFSHORE KUANG TAI
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GMAW MCAW FCAW YA
Base metal (Root pass) | (Root pass) (Fill & Cap) (Fill & Cap)
BE BI0FR | EBCEZEPRR | S%ER & N EF M
FIIER) FTER) (ER&ZEEA)| (ER&EEA)
S355J0 KM-562 KMX-70M KFEX-71T KF-550+KW-3
$355J2 (ER70S-6) (E70C-6M) (E71T-1C) (F7A2-EM12K)
S420ML KM-80SNil KMX-80N1 KFX-81TK2 KF-880+KW-80SNil
S460ML (ER80S-Nil) (E8OC-Nil1) (E81T-K2C) (FBA6-ENi1K-Nil )
AR
AgPYE>
nwvYawve
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KM-80SNIi1l&KFX-81TK2 {1

Charpy V-Notch Impact Value

Brand Name Tensile Test Results
(Joules)
Y.S. (MPa) T.S. (MPa) EL. (%) -29°C -45°C -60°C
KMS-80SNil 509 598 29 87 69 42
ER80S-Ni1 470 min 550 min. 24 min - 27 min -
Brand Name Tensile Test Results Charpy V-Notch Impact Value
(Joules)
Y.S. (MPa) T.S. (MPa) EL. (%) -30C -40°C -60°C
KFX-81TK2 592 635 24 140 100 80

E81T1-K2C 470 min. 550-690 -

4 ERW.
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KMX-80Nil ;B IKE#RIE
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Root pass: KMX-80Ni1 (E80C-Ni1)
Hot pass: KMX-80Ni1 (E80C-Ni1)
Cap pass: KMX-80Ni1 (E80C-Ni1)

YAMAL LNG
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KMX-70M&KMX-80Nil £

Charpy V-Notch Impact Value

Brand Name Tensile Test Results
(Joules)
Y.S. (MPa) T.S. (MPa) EL. (%) -30°C -40°C -60C
KMX-70M 450 563 30 71 58 -
E70C-6M 400 min. 480 min. 22 min. 27 min. - -

Charpy V-Notch Impact Value

Brand Name Tensile Test Results
(Joules)
Y.S.(MPa) T.S. (MPa) EL. (%) -30C -45°C -60°C
KMX-80Nil 532 611 27 90 72 -
E80C-Nil 470 min. 550min 24min - 27 min -
4 ERE.
A g
wvyYawve
S| B

KUANG TAI



III'

YAMALIEH 3 RmX

International Journal of Oil, Gas and Coal Engineering
2018; 6(4): 44-49

http://www.sciencepublishinggroup.com/j/ogce

doi: 10.11648/).0gce.20180604.11

ISSN: 2376-7669(Print); ISSN: 2376-7677(0Online)

O] F‘JJ Cd
Science Pubhshlng Group

Application of Automatic TIG Welding for Yamal LNG
Process Piping Fabrication

Zhijian Wangl’ ", Yanyan Li', Chiaming Changz

!China National Petroleum Offshore Engineering Co. Ltd, Qingdao. China

“Research and Development Department. Kuanuang Tai Metal Industrial Co., Ltd, Tainan, Taiwan

4.3 Welding parameters
4.3.3 Low temperature carbon steel piping

The temperature design of low temperature carbon steel piping is -50 ‘C depending on the demand of LNG project.
The welding consumables of TIG+ FCAW are KM-80Nil (ER80S-Nil)/KFX-81K2 (E81T1-K2). The welding
consumables of TIG+SAW are KM-80Ni1l (ER80S-Nil) and PREMIER WELD NilK+PREMOER 8500. Two welding

processes meet the toughness requirement of 27J min. at -60 “C.The design and parameter of welding procedure

qualification for low temperature carbon steel 1s shown 1n Table 3 and Table 4, respectively.
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KM-56Z& KFX-71983%

Charpy V-Notch Impact Value

Brand Name Tensile Test Results

(Joules)
Y.S. (MPa) T.S. (MPa) EL. (%) -29°C -40°C -50°C
KM-56Z7 494 601 27 77 54 -
AWS A5.18 . : )
ER70S-6 400 min 480 min 22 min 27 - -

Charpy V-Notch Impact Value

Brand Name Tensile Test Results

(Joules)
Y.S. (MPa) T.S. (MPa) EL. (%) -20C -29°C -40°C
KFX-719 541 585 27 159 139 118
AWS A5.20 . ) .
E71T-9CJ 390 min 490-670 22 min - 27 min -
4 ERE.
ArYR™
wvave
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KW-1+KF-880£{#%

Charpy V-Notch Impact Value

Brand Name Tensile Test Results

(Joules)
Y.S. (MPa) T.S. (MPa) EL. (%) -29°C -40°C -50C
KW-1+KF880 516 598 31 110 86 -
AWS A5.17 : . - .

F7A4-EH14 400 min 4800-660 22 min 27min -
4 ERE.
ArYR™
wvave
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THANK YOU FOR YOUR ATTENTION!
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