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‘Warning !

Fumes and gas may be hazardous to your health. Please take
appropriate preventive such as the il itation
of ventilation as well as wearing a protector for breathing. Arc
light is harmful to the eyes and skin. Please use appropriate
shielding measures. Please do not touch anything where
electricity is activated. It may cause death.

Various data of distinctiv features such as welding materials, deposited metal, weld metal, etc. shown in this catalog are meant
to explain the representative properties and performance of the products and are not to be taken as a guarantee except those
which are specified clearly as “Specification”.

In reard to the properties of welded structures, please be careful since design of structures, chemical compositions of steel
plates, construction method, welding conditions, ability of constructor, etc. will affect the results.

Please understand that we are not able to take responsibility for famages caused be the misuse of the technical infomation
written in this catalog.
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Flux

Pipe (seamless) Copper plating

Advance Technology in

Regard to Steel and
Welding Materials for Customers

Seamless flux cored wires have achieved an ever-developing

NSS evolution since their beginning by adapting to

Seamless Flux ored Wire,

changing conditions along with the change of the times.

We will introduce you to the new characteristics of

M seamless flux cored wires which were developed and

have evolved under such circumstances through technology and

e their unique properties which are friendly to the environment.

Since sales started in

our seamless flux coréd wires have

Copper plating
developed as SF-S
receiving yo

Outer layer of metal
(seamless)

NSSW’s Seamless Flux Cored Wires Conventional fold type Flux Cored Wires

SF wire FC wire @Seam

(Opening)

NSSW’s Seamless Metal Cored Wires
SM wire
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Superiority of NSSW’s SF wire to conventional fold type FC wire contectTip
A
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The largest advantage of NSSW’s SF wires is that it is possible to make the hydrogen content of the wire itself extremely low. This can be The results of targeting property test is shown in Fig. 3. Aiming /I / // //
achieved by (1) it is possible to decrease the amount of moisture (hydrogen source) by high temperature dehydrogenation treatment at the point is extremely stable even if wire is fed from a fixed torch and /I / / /
time of wire production and (2) even after the production of wire, moisture absorption from the atmosphere into the wire will not occur since slippage amount of targeting point at the tip of wire is measured. _
the wire is of seamless structure with no gaps. Because the cross sectional shape of NSSW'’s SF wire is Wire Ta:(;)t(:bility test
Therefore, it is not necessary to worry about the wormhole porosity or pit, such as those generated by moisture absorption As shown in the symmetrical and twisting rigidity is high, the targeting property at the
picture. time of wire feeding (rectilinear stability) is excellent. Welding Wire dia.: 1.2 mm (Palepack)

conditions Straight torch Ext: 150 mm
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Fig. 1 shows the results of diffusible hydrogen test with various flux cored wires produced as a trial by changing total moisuture amount in e gl
X-axis (mm) X-axis (mm)

the wire, Fig.2 shows the relationship between the required preheating temperature determined by calculation and diffusible hydrogen in

. L . R o . . . Fig. 3 Targeting property of wire
the wire. As shown,by application of SF wire is a low hydrogen. it will enable a significant reduction of the preheating operation.

In all production sites of welded members such as high speed horizontal fillet welding in shipbuilding and bridge construction, multi-layer
welding in construction and off-shore structures, and so on, wire feeding property and targeting performance (accuracy in aiming position
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of wire tip) have a direct connection with the quality of welded parts such as bead shape, existence of welding defects, etc.
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Fig. 1 Relation between total hydrogen amount and diffusible
hydrogen amount of flux cored wire

(JIS Z 3118 Hydrogen measuring method of steel welded parts) Fig. 2 Relationship between Diffusible hydrogen amount and Preheat

temperature(calculated by Cen) " NSSW’s SF wire' Conventional Fold type FC wire
(*N. Yurioka and T.Kasuya: "A chart method to determine necessary preheat
in steel welding" Welding in the World, vol.35(1995),p327-334)

Horizontal fillet welding bead

Suduaiarg sl o Dy sy dlusl)s Best Choice for Automatic Welding

for a long time




Conventional fold type FC wire

Conditions NSSW’s SF Wire

Continuous welding

10 min x 10 times
(accumulating total 100 min)
Wire diameter: 1.2 mm
Welding current: 270 A

Abrasion amount
of top of the contact tip*

0.40mm

When NSSW'’s SF wire is used, the life of contact tip is about 3.5 times as long as the case where conventional fold type FC wire is used.
(When NSSW’s SF wire is used, abrasion of contact tip is about 1/3.5.)

The reason the long life of contact tip is long is as follows:

a)The surface of NSSW’s SF wire is plated with copper, and, therefore, friction is small.
b)Cross-sectional shape of NSSW’s SF wire is point symmetry. Therefore, the wire is fed out straight.

Less contact tip abrasion & life of tip is longer

Rusting resistance of NSSW’s SF wire is greater than the conventional fold type FC wires. Because the surface of NSSW’s SF wire
is copper coated. Therefore, storage control is easier even if at a coastal welding sites and after the unpacking of wire.

Superiority of NSSW’s SF wire to conventional fold type FC wire
Excellent rust prevention

Il o
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NSSW’s SF Cored Wires Conventional fold type FC wire
(Copper coating)

NSSW’s SF wire is coated by Copper

to prevent rust
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Production process

Difference between NSSW’s SF wire and other Seamless FC wire

a) NSSW’s SF wire filled with flux homogeneously

Welding
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rawing
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b) Other Seamless FC wire filled with flux by vibration from top to bottom.
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Superiority of NSSW’s SF wire to other Seamless FC wire

NSSW’s SF wire other Seamless FC Wire
<Homogeneous of the composition of flux> <Conventional Vibration method>

—

Composition of flux
Top of Wire # bottom of Wire
Composition of flux Heavy particles are often
Top of Wire = bottom of Wire at the bottom of Wire

Vibration

Although we produced SF wire by this Conventional Vibration method 20years ago, after that we
developed our filling method with flux, for stable quality of our NSSW’s SF wire.




Flux

Pipe (seamless)

Copper plating

The more automatization proceeds,
the more application

of seamless advances

Manpower saving and thorough investigation of high efficiency are being sought in various industries such
as shipbuilding, bridge and building construction and so on, and automatization, semi-automatization
and robotization of welding are now being vigorously carried out.

Accompanying this, welding materials and machinery having excellent weldability, operational

characteristics and efficiency are being required.

e rre corne e, IF-SM WiTE

Customer’s voice into form
and desired welding materials

into products

SE-SM wire series which complete the evolving to higher performance and high quality from
NSSW SF-1, the starting point of seamless flux cored wire. We will deliver high functional

products that are able to respond to the needs of our customers.

The most remarkable features of SF wire when used

with CO2 or Mixed gas shielding are the following.

®Weldability in all positions are excellent

@Arc is stable, spatters are few and bead is smooth with good shape and appearance

@Easy slag removability

Arc voltage(Volt)

@Diffusible hydrogen content is as low as solid wire and crack resistance is excellent

®Adjusting once a certain proper welding current within a wide range of amperage and
voltage for each size of wire shown in Figure 4, there is no need to re-adjust the
current position by position in all-position welding.
100 200 300 400 500

@High deposition rates can save labor costs by reducing welding time - Figure 5. Welding current(Amp.)

Fig. 4 Proper ranges of welding current and arc voltage
for each size SF wire.
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-wire extension: 25mm, shielding gas: CO2.

Fig. 5 A comparison on deposition rates between
SF wire, conventional solid wire and electrode
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Joining Technology to

Connect Environment and Future

SF-SM wire series complete the evolving from NSSW SE-1, the starting point of seamless flux cored wires, to high performance and high quality

merchandise. We will keep on delivering highly functional products to comply with the requests of our customers from now on also.

Main Applicable AWS ‘ Shielding Brand |Wire diameter Applicati Chemical composition of deposited metal (%, Typical) Mechanical properties of deposited metal (Typical)
. e . ication " " n " 3
steel materials Classification gas name (mm) PP clsi|lmn|P|s [N [Mo|lculcr| N Yield strength(MPa) Tensile strength(MPa) Elongation(%) Absorbed energy VEt, (J)
E71T-1C CO: SF-1 12 14 16 All Position 0.06 | 0.50| 1.40|0.015(0.010| — - - - - 520 580 28 0°C, 91
E71T-1C CO: SF-1E 12 1.4 All Position, down to -20°C 0.06 | 0.50| 1.29|0.014({0.005| 0.30| — - - - 593 611 28 -20°C, 93
E71T-12C CO: SF-3 12 1.4 All Position, down to -30°C 0.05 | 0.42| 1.30|0.013(0.004| 0.44| — - - - 545 600 27 -30°C, 105
A5.20| E71T-9C-J CO: SF-3M 12 1.4 All Position, down to -40°C 0.05 | 0.42| 1.30|0.013(0.004| 0.44| — - - - 545 600 27 -40°C, 115
Carbon steel E71T-1M Ar+20%CO: SF1A (1214 16 All Position, down to -20°C 0.05| 052 1.22(0.013/0.008] — [ — | — | — | — 530 575 25 -20°C, 60
E71T-9M-J Ar+20%CO0O: SF-3A 12 14 16 All Position, down to -40°C 0.05 | 0.46| 1.48|0.014(/0.005| 0.33| — - - - 597 616 25 -40°C, 87
E70T-1C CO: SM-1F 1214 16 Exclusively used for Fillet welding, Primer resistant 0.05 | 0.53| 1.50|0.016/0.011| — = = = = 510 585 27 0°C, 85
E70C-GC CO: SM-1 1.2 1.4 1.6 2.0 |Metal type, High efficiency flat welding 0.05 | 0.72( 1.280.015/0.006| — = = = = 460 560 30 0°C, 70
A5.18| E70C-GM Ar+20%CO- SM-1A 12 14 16 Metal type, High efficiency flat welding 0.04 | 0.45| 1.60|0.011(0.013| — — — — — 480 560 30 0°C, 110
E70C-GM Ar+20%CO- SM-3A 12 1.4 Metal type, High efficiency, down to -40°C 0.05 | 0.66| 1.69(0.008(0.013| — - - - - 500 570 29 -40°C, 72
E81T1-GC CO: SF-3E 12 1.4 All Position, YS420 down to -40°C 0.05 | 0.42| 1.30|0.013(0.004| 0.44| — - - - 545 600 27 -40°C, 115
E81T1-GC CO: SF-36E |12 1.4 All Position, YS400 down to -60°C 0.05 | 0.43| 1.29|0.010(0.003| 1.31 - - - - 570 610 29 -60°C, 76
E81T1-Ni1C-J CO: SF-47E |1.2 All Position, YS460 down to -60°C 0.05 | 0.46| 1.31|0.012(0.004| 0.96 — - - - 543 602 28 -60°C, 70
E91T1-Ni2C-J CO: SF-50E |1.2 All Position, YS500 down to -60°C 0.04 | 0.25| 1.21|0.012(0.003| 2.30| — - - - 563 626 25 -60°C, 85
- -] = = 496 (AW) 553 (AW) 32 (AW) -40°C, 145 (AW)
E81T1-GM Ar+20%CO0O: SF-3AMSR (1.2 All Position, YS420 down to -40°C in As-welded and PWHT condition 0.05 | 0.27| 1.18(0.012/0.004| 0.72
* PWHT condition:575°C-2.5hr 478 (PWHT) 557 (PWHT) 32 (PWHT) -40°C, 137 (PWHT)
Low-Alloy steel A5.29
- | - | - | - 550 (AW) 610(AW) 29 (AW) -60°C, 101 (AW)
E81T1-GM Ar+20%CO0O: SF-36EA |1.2 All Position, YS400 down to -60°C in As-welded and PWHT condition 0.07 | 0.34| 1.31(0.009(0.004| 0.87
* PWHT condition:612°C-10.5hr 507 (PWHT) 589 (PWHT) 30 (PWHT) -60°C, 56 (PWHT)
E81T1-GM Ar+20%CO0O: SF-3AM (1.2 1.4 1.6 All Position, YS460 down to -60°C 0.05 | 0.33 1.280.010{0.003| 0.89| — — — — 552 612 27 -40°C, 130
E91T1-GM Ar+20%CO0O: SF-50A |1.2 All Position, YS500 down to -40°C 0.06 | 0.49( 1.21|0.015/0.004| 1.68| — = = = 627 681 23 -40°C, 101
E101T1-GM Ar+20%CO: SF-70A (1.2 All Position, YS620 down to -40°C 0.06 | 0.44| 1.75|0.012(0.004| 1.88| — — — — 730 765 22 -40°C, 88
E111T1-K3M Ar+20%CO- SF-80AM |1.2 All Position, YS690 down to -20°C 0.06 | 0.44| 1.64|0.013(0.004| 2.14| 0.30| — - - 819 848 20 -20°C, 73
E81T1-GC CO: SF-55 12 1.4 All Position, TS 550MPa class 0.05 | 0.45| 1.17|0.009(0.006| — | 0.16| — - - 532 609 29 0°C, 101
550-590MPa E81T1-GC CO: SF-60 1.2 All Position, TS 590MPa class 0.05 | 0.50| 1.47|0.011(0.005| 0.53| — - - - 589 621 25 -5°C, 101
A5.29
class steel E80T1-GC CO: SM-60F (1.2 1.4 16 Exclusively used for Fillet welding, Primer resistant, TS 590MPa class 0.06 | 0.56| 1.83|0.016(0.008] — | — | — | — | — 610 660 25 -5°C, 75
E81T1-GM Ar+20%CO0O- SF-60A |1.2 All Position, TS 590MPa class 0.05 [ 0.36| 1.35|0.009(0.005| 0.41 - - - - 560 620 29 -5°C, 130
550 (RT) 610 (RT) 27 (RT)
- CO: SF-50FR |12 1.4 16 All Position, TS 400-520MPa class 0.04 | 0.34| 1.18|0.009(0.004| 0.15( 0.33| — - - 0°C, 78
Fire Resisting ~ 280 (600°C) 340 (600°C) 32 (600°C)
steel 580 (RT) 640 (RT) 26 (RT)
= CO: SM-50FR (1.2 1.4 1.6 Metal type, High efficiency flat welding, TS 400-520MPa class 0.04 | 0.53 1.45)|0.012/0.004| — | 0.42| — = = 0°C, 77
330 (600°C) 380 (600°C) 31 (600°C)
- CO: SF-50W (1.2 1.4 For Atmospheric Corrosion steel, TS 490MPa class 0.04 | 0.35| 0.80|0.015(0.008| 0.44 — | 0.34| 047 — 500 580 26 0°C, 100
Corrosion — CO: SM-50FW |1.2 1.4 16 For Atmospheric Corrosion steel, TS 490MPa class, Fillet welding 0.05 | 0.32| 1.10|0.014(0.005| 0.50( — | 0.45| 0.48| — 510 590 27 0°C, 74
Resisting steel — = CO: SF-60W (1.2 1.4 For Atmospheric Corrosion steel, TS 590MPa class 0.05 | 0.50( 1.180.012/0.005| 0.61 — | 042|051 — 630 685 22 -5°C, 113
(Low-Alloy steel) - -
— CO: SF-55RS |1.2 For Sea Water Corrosion resisting steel "MARILOY S,G" 0.04 | 0.34( 1.07|0.017|0.007| — | 0.09| 0.33| 0.86| — 580 640 26 0°C, 54
- CO: SF-1ST |1.2 For Sulfuric Acid and Hydrochloric Acid Dew-point Corrosion-resistant steel "S-TEN 1" 0.05 | 0.60| 1.41(0.012(0.013| — — | 0.39| (Sb:0.1) 580 640 27 0°C, 47
E308LTO-1 CO:, Ar+20%CO:| SF-308L |0.8 0.9 1.2 1.6|SUS 304L, 304 0.03 [ 0.76| 1.39|0.026(0.006| 11.0 — — [200| — - 528 44 -
E309LTO-1 CO:, Ar+20%CO:| SF-309L |0.8 0.9 1.2 1.6|Dissimilar joints such as stainless steel and mild steel etc. 0.03 | 0.85( 1.49|0.025|0.007| 12.2| — — | 232 — — 551 42 -
E309LMoT0-1 |CO:, Ar+20%CO:| SF-309MoL. (0.9 1.2 1.6 Dissimilar joints such as Mo containing steel and mild steel etc. 0.03 | 0.67 | 1.03|0.025/0.006| 13.2| 2.53| — | 239 — — 726 27 -
E316LT0-1 CO:, Ar+20%C0O:| SF-316L |0.8 0.9 1.2 1.6|SUS 316L, 316 0.03 [ 0.70| 1.19|0.027(0.007| 12.1| 2.45| — | 183 — - 551 43 -
E308LT1-1 CO:, Ar+20%CO:| SF-308LP |1.2 SUS 304L, 304, All Position 0.03 | 0.45| 1.05|0.030(0.006| 10.1 - — | 19.7] — - 581 49 -
. E309LT1-1 CO:, Ar+20%CO:| SF-309LP |1.2 Dissimilar joints such as stainless steel and mild steel etc., All Position 0.03 | 0.57 | 1.53|0.024|0.005 12.3| — — | 242| — - 570 38 -
Stainless steel A5.22
E316LT1-1 CO:z, Ar+20%CO:| SF-316LP |1.2 SUS 316L, 316, All Position 0.03 | 0.54( 1.39|0.031|0.002| 12.2| 2.90| — | 183 — - 577 36 -
— CO: SF-2120 |1.2 S82122, S32101 Lean Duplex Stainless steel 0.04 | 0.61| 1.02(0.022|0.007| 10.1| 0.93| — | 26.7| 0.10 — 793 26 —
E2209T0-1 CO: SF-DP8 |[1.2 SUS329J3L, S31803 Duplex Stainless steel 0.04 | 0.44| 1.14(0.019(0.006| 8.8 | 3.05| — | 23.5| 0.13 — 806 24 —
- CO:, Ar+20%C0O:| SF-DP3 |1.2 SUS 329J4L Duplex Stainless steel 0.03 [ 0.63| 1.01|0.020(0.004| 10.5| 2.82| 0.42| 25.7| 0.17 - 860 27 —
E2594T0-1 CO: SF-DP3W (1.2 S$32750 Super Duplex Stainless steel 0.03 [ 0.60| 1.12|0.021(0.006| 9.5 | 3.67| 0.41| 26.0| 0.22 = 916 24 -
E309LT0-3 NO SF-N309L (1.2 (5l ShITIE] i T eleling) @ il easel Wi 0.03 | 0.65| 1.50{0.005/0.007| 12.6| 0.1 | 0.13| 243 — = 661 32 -20°C, 37
Dissimilar joints such as stainless steel and mild steel etc.
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