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¢ BRI LIERE T R-20~-296°C ZEM T I245 18 A ifl

e HE*H ﬁ i“l [Type of gas vs. boiling point (*C})] [Applicable metal vs. temp.]
* 1.5%Niif] (LF)RE: -20~-50°C)
* 2.5%Niffl (L{F)R/E: -50~-70°C)
° 3.5%Niff] (LIE)RE: -70~-100°C)  ammona: 334 — o
° 1@@,@@@@@ Propane: -421
° 9%Ni #ffl (L1ERE: -100~-1960C) Carben deride: 785 ——»

Acetylene: -840 ———» 31.5%Ni steel

Al-killed steel

2.5%Ni steel

150 9%Ni steel

Methane: —161.5 — =
Oxygen: —182 0
Argon: -185.9

Nitrogen: —196.0 T
Aluminum alloy
Austenitic stainless steel
-250 36%Ni steel
Hydrogen: -252 8 —— =

Helium: -268.0
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austenite
grain

coaling
curve

austenite

Temperature

grain boundary austenite

)

— _grain boundary ferrite

inclusion particle

Temperature

2

increasing alloying additions
increasing grain size
decreasing oxygen

" sideplate ferrite
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¢ 4 bainite

- - ==-grain boundary ferrite
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Oxygen content

Alloying additions
Austenite grain size
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H R 18,5

* HT-50 (C-Mn) 2 X

* HT-60 (Ni-Cr-Mo) 3B

* HT-80 (Ni-Cr-Mo) 4.TMCP

* HT-100 (Ni-Cr-Mo) 5. AK+IFH

6.5 K+ @ =]k

* BIESREE AR
® X70 (C-MnorCu) Z#2: 1.TMCP
° X80 (Ni-Cr-MoorTi-B)  2.CR+KH
* X100 (Mo) 3.745
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® HY-80 & HSLA-80
¢ HY-100 & HSLA-100
¢ HY-130
* HX
° NS 46
* NS 63
® NS 80
“ NS 90
® NS 110
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LNG
LPG
REEF(-183°C)
RAEF,(-196°C)
REEF (-253°C)
RAEF(-269°C)
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Brand Name Tensile Test Results Charpy V-Notch Impact Value 8 X % \
(Joules) . b
Y.S. (MPa) T.S. (MPa) EL. (%) -29C -45°C -60°C
KMS-80SNil 509 598 29 87 69 42
ER80S-Nil1 470 min 550 min. 24 min - 27 min -

Charpy V-Notch Impact Value

Brand Name Tensile Test Results
(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 19min 27 min - -

LNGEHIZEAR

Root pass: KM-80Nil (ER80S-Nil)
Hot/Cap pass: KFX-81TK2 (E81T1-K2C)

2016FZFEEMmRRE @EHREHRZAE
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Root pass: KMX-80Nil (ES80C-Nil)  (2/E EEiE4R
Hot pass: KMX-80Nil (ES80C-Nil) g
Cap pass: KMX-80Nil1 (ES0C-Nil) b
NG B T

M el
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Basic requirement:
-40°C or -60°C impact toughness 2016513 FEERRFE QS IEEFRIIEALE
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Work platform J—L
Shaft
Zjlé “E Boat landing
I
I
External ) tubes | Transitional
piece
Grouted ; ‘
connection |
I

Monopile

EN 10025-3/4 S355NL & S460ML
g S690Q

Basic requirement:
-40°C or -60°C impact toughness
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Tensile Test Results Charpy V-Notch Diffusible hydrogen

& Impact Value (Joules) (m1/1009)
Y.S. T.S. EL. o o o
. (MPa) (MPa) (%) -30°C  -40C -60TC 1 2 3
% KFEX-81TK2 592 635 24 140 100 80 4.1 4.2 3.9
EsiTi-kec 270 90— iomin 27min - ; 5 max
min. 690

WA K Uangtai.com:
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HY-80 0.18 0.15-0.35 0.1-0.4 2.0-3.25 1.0-1.8 0.2-0.6 -

HSLA-80  0.06 0.4 0.4~0.7  0.7~1.0 0.6~0.9 0.15~0.25 1.0~1.3
| A ‘ g ﬁ
% % bs
FIEEIEA . T HIB(CIRSRE
REME TR
s HY-80 M TRM90~ 150/
HSLA-80ARRF . HMERE
R | )| YS | TS EL |CVNg,.
(MPa) | (MPa) | (%) | ()
: 13 606 681 28 194.2
15 581 628 30 310.0
HSLA-80 HSLAS0 20 559 617 26 245.3
32 594 666 26 217.0
FEHERE - 552-690 - =20 =142

WIVIVIVGKU 2ngial:com
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. High strength war ship steels ]—
©
o
=
£
2
o 0.4 o
e o
[42] &ﬁ:@ D
HY-80 ST Zone 2:
|:| Beeengsenieonditions High risk under
Brons ol 0.3 all conditions
of submarine

19507 s 1960 s 1980 s

o]

Better weldability and low welding cost

HY80/H4100]

Carbon Content, w/%
o
n

o RELA=1E0 HSLABO/HSLATO0
[l
= o Zonel3-1satejundegmosiconditions)
£
5 HSLA-100 02 03 04 05 06 07 08 0.9
@ I:l Carbon Equivalent,w/%
“1 HsLa-80 | cun-74
Mimitz class

19907 s 21st Century
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Tempered martensite Bainite+nanometer-sized precipitates

(=L

FELA=1ED

o
[
= HSLA—100
£ cﬂE{EL,.F'ﬂLJJ
£ TMCP+Heat
= || Hy-80 I treatment O’{ﬁu
. C=0.06% -
QT steel =3l B/M+Precipitates
C=0.10%-~ TMCP+Heat M=
H=32 mm .
Preheating
Mo preheating 1o d
1980" s 1990" s 21st Century
®
®
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Welding Consumable specification:
T9074-BC-GIB-010/0200
FILLER MATERIALS FOR CRITICAL APPLICATIONS:
REQUIREMENTS FOR FLUX-CORED WELDING ELECTRODES, BARE WELDING

ELECTRODES AND FLUXES, AND COVERED WELDING ELECTRODES FOR
LOW-ALLOY STEEL APPLICATIONS

[— H:-Spe{cher - _]

WV KU angial:com
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SMAW-Chemical Composition

Element MIL-10018-M1 MIL-10718-M MIL-12018-M2
Carbon 0.06 0.07 0.07
Manganese 080-185 0.80-1.85 080-1.85
Silicon 0.65 0.60 0.65

Phosphorus 0.025 0.025 0.025
Sulfur 0.017 0.017 0.012
Chromium 0.40 4/ 0.40 4/ 0.65
Nickel 1.25-3.00 1.25-250 1.50-4.00
Maolybdenum 0.50 0.25-050 0.90
Vanadium 0.05 0.05 0.05
Copper 2 2, 3/ 213
Boron - 3/ 3f
KL-108M KL-118M

WIVIVIZKU anglal:com.
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Property Condition MIL-10018-M1 MIL-10718-M MIL-12018-M2
A Ided az2-110 aa-122 27 1% 102-123 2/, ¥
Yield strength (ksi) welde = = 1= < 2
Stress relieved a0 a6 —
Ultimate tensile strength (ksi) 4 4/ 4
o As-welded 20 & 205 18 &
Elongation in 2 inches {percent) i
Stress relieved 20 20 e
Transverse side bend &/ &f &/
35@(-60F) 35@(-60F) 45@(-60F) 8/
A Ided =
Charpy V-notch &/ swee 60@(0F) 60@(0F) 60@(0F)
Energy fi-lb average @ Temperature (F) i 20@(-60F) 20@/(-60F)
Stress relieved 50@(0F) 50@(0F) e
Dynamic tear, Energy fi-lb average @ As-welded 300ER(-20F) 300@&@(-20F) 400@(-20F )
Temperature (F) 9/, 10/ 450@(30F) 450@(30F) 575@(30F)
Explosion test series il 11/ 11/

WIVIVIZKU anglal:com.
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Mechanic Properties

Tensile Test Results

Charpy V-Notch Impact Value Diffusible Hydrogen

(Joules) (m1/1009)
Y.S. TS. . . . .
(MPa) mpa) E- () -18C 40°C 51°C 1 2 3
KL-118M 690 783 22 133 106 85 2.7 2.9 2.5
MIL-11018-M  616~854 : 20min 81 min . 47 min 3.2 max for 3.2mm

3.5 max for 4.0mm 1

Chemical Composition

KL-118M 0.06 0.48 1.54 0.017 0.007 2.297 0.023 0.397 0.007

MIL-10718-M <0.07 =<0.65 0.85~1.85 =0.025 <0.017 1.25-2.50 <0.40 0.25~0.50 <=0.05

WV KU anglal:com
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GMAW & SAW-Chemical Composition

Welding process ALL GSFifMW ALL GSNLT
Type 2/ 100S-1 100S-1C 120S-1 120S-1C
= 100S-2 100S-2C 1205-2 1205-2C
Chemical composition
(weight percent) 1/
Carbon 0.07 3/ 0.07 3/ 0.0703/, 4/ | 0.070 3/, 4/
Manganese 1.25-18 1.25-25 0.90-2.35 14-38
Silicon 0.20-0.55 0.20-0.55 0.60 0.20-0.55
Phosphorus 0.012 0.012 0.012 0.012
Sulfur 0.008 0.010 0.008 0.010
Nickel 1.40-2.10 1.40-2.10 1.00-3.0 1.00-3.5
Molybdenum 0.25-0.55 0.25-0.55 0.30-1.00 0.30-1.10
Chromium 0.30 &/ 0.30 8/ 0.80 0.60
Vanadium 0.05 0.04 0.03 0.04
Aluminum 0.10 0.05 0.10 0.05
Titanium 0.10 0.10 0.10 0.10
Zirconium 0.10 0.10 0.10 0.10
Copper 5/, 6/, 7/ 5,6/, 7/ 5, 6/, 7/ 5/ 6/, 7/
Boron 7l Tl N yi

WIVIVIZKU anglal:com.
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GMAW & SAW-Mechanic Properties
100S-1 120S-1
Tvpe 2/ 100S-1F 120S-1F
ype < 1005-2 1205-2
100S-2F 120S-2F
Yield Strength (1000 pounds per square inch) (ksi) 82 to 120 3/, 12/ 10210 ?é? 3, 4/,
Elongation in 2 inches min. (percent) 16 15
Transverse side bend & LTl
Charpy V-notch. Energy fi-lb min. average @ 3h@(-60F) & 45@(-60F) &/, 7/
Temperature (degrees Fahrenheit) (F) 60@(0F) &/ 60@(0F) &/

Dynamic tear. Energy ft-lb minimum average @
Temperature (degrees Fahrenheit) (F)

300@(-20F) 8/, 9/
450@(+30F) 9/, 10/

400@(-20F) 8/, 9/
575@(+30F) 9/, 10/

Explosion test series

11/

11/

WIVIVIEKUangtal:com
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Mechanic Properties

Tensile Test Results

Charpy V-Notch Impact Value Diffusible Hydrogen

(Joules) (m1/1009)
Y.S. T.S. o 0 0 o
(MPa) (MPa) EL. (%) 18°C 40C 51C 1 2 3
KM-100S1 651 730 18 155 112 82 2.1 2.2 2.2
MIL-100S-1 575-840 - 16 min 81 min - 47 min 4.0 max

Chemical Composition

KM-100S1 0.075 0.44 1.32 0.008 0.007 1.78 0.045 0.41 0.01

MIL-100S-1 <0.07 0.2~0.55 1.25~1.8 <0.012 <0.008 1.2-21 <0.30 0.25~0.55 <0.05

WV KU anglal:com
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FCAW-Chemical Composition& Mechanical Properties
Chemical compaosition (wt. percent) 2/ 3/
MIL-type 1/
Carbon |Manganese | Silicon |Phosphorus | Sulfur Nickel Chromium | Molybdenum | Vanadium | Copper
MIL-101TC
MIL-101TM 0.07 |050to1.50{ 0.60 0.015 0.015 | 1.30t0 3.75 0.20 0.50 0.05 0.06
101TC
MIL-type 101TM
Yield strength (1000 pounds per square inch) (ksi) 2/ 8210 110
Elongation in 2 inches min. (percent) 18
Transverse side bend 3
Charpy V-notch. Energy ft-lb minimum average @ 5@ (-60F)
Temperature (degrees Fahrenheit) (F) 4/ 60@(0F)
Dynamic tear. Energy ft-lb minimum average @ 300@(-20F) 5/
Temperature (degrees Fahrenheit) (F) 450 @(+30F) &/
Explosion crack starter test T/

WIVIVIZKU anglal:com.
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Mechanic Properties

Tensile Test Results

Charpy V-Notch Impact Value Diffusible Hydrogen

(Joules) (m1/1009)
Y.S. T.S. . o 0 5
(MPa) (MPa) EL. (%) 18°C 40C 51C 1 2 3
KFX-101K3 674 719 22 112 76 58 3.8 3.7 35
MIL-101TC 575-770 - 18 min 81 min - 47 min 4.0 max

Chemical Composition

KFX-101K3 0.04 0.28 1.278 0.013 0.006 2.14 0.04 0.30 0.015

MIL-101TC <0.07 <0.6 0.5~1.5 <0.015 <0.015 1.3-3.75 <0.20 <0.5 <0.05

WV KU anglal:com
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SMAW

YP TS VE =47J C Si Mn Ni Mo Ti B
KL-718-1 400 520 -40 0.06 04 15 - - 0.03  0.004
KN-718G 400 520 -45 0.08 0.2 1.2 1.6 - 0.02 0.003
KN-818C1 460 550 -60 0.08 04 1.0 25 - 0.02  0.002
KN-916G 530 620 -60 0.07 03 1.3 2.6 - 0.01 0.002
KL-108M 610 690 -51 0.05 04 1.3 2.0 03  0.02
KL-118M 680 760 -51 0.06 05 1.6 2.3 03  0.02

“\\ -

2016FFRFEEMBRE QESUEEFRZAE
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KUANG TAI
GMAW

YP TS VE =47J C Si Mn Ni Mo Ti B
KM-80Nil 470 550 -45 0.08 0.4 1.0 1.0
KM-8ONi2 470 550 60 008 05 11 22
KM-90D2 540 620 -30 008 04 16 - 04
KM-100S1 690 610 51 007 04 13 18 04
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KUANG TAI
FCAW
YP TS VE =47J C Si Mn N Mo Ti B

KFX-719 400 520 -40 0.06 04 1.6 0.4 - 0.02  0.004
KFX-81TNil 470 550 -30 0.04 0.3 1.3 0.9 - 0.02  0.004
KFX-81TNi2 470 550 -40 0.03 04 1.2 1.9 - 0.02  0.004
KFX-81TK2 470 550 -40 0.06 0.4 1.4 1.4 - 0.02 0.004
KFX-91TK?2 540 620 -50 0.05 04 1.6 1.6 - 0.02  0.004
KFX-101K3 610 690 -40 0.04 0.3 1.4 21 0.3 001 0.002
KFX-111K3 680 760 -40 0.06 04 1.8 2.3 0.3 002 0.004
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KUANG TAI
MCAW
YP TS VE =47] C Si Mn Ni Mo Ti B
KMX-70M 400 480 -30 0.05 0.4 15 - - 0.02 0.004
KMX-80Nil 470 550 -45 0.06 0.3 1.3 0.9 - 0.02 0.004

Metal Cored Wire
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KUANG TAI

Thanks for your attention!

www.kuangtai.com




