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Fig. 1. Worldwide growth dynamics of NGW
research activity. O-annual quantity
of publications: X-total quantity of
publications for 5 years.

NG, SAW-NG, GTAW-NGg zZ-& z3lo] v]% e}
wateba wol Ak
NGW<] 57 & vh-gz} o] €2
(1) =h& processyr} -2 W WAE i AEE
slem groove?] angleo] Zrh.
(2) NGW X multi processe|t}. &, SAW. GMAW
$ohe AR 54 Azelh



GMAW Narrow Gap 4749 x4

(3) NGW= ESWy SAWe] u)z} heat inputs} o
=},

@) ESWi SAWE ofel my| =pAleul sbsshl
NGW = A =4 8o 7l55hc).

31 nf =
196018 = Fof Battelle Memorial Institute?] Col-
umbus A ANA AL Fgdcl. B L 249 ¢

halh

m
o,
e
2o

m
e

wire® S9o] FelA Stz joint oz =
A 209 2eRT AU Aol AeE
gap 9.5mn% heat inputy} )

CH
et
ol
e

32 ¢ =2

19662 o ¢l 7=7] AlRstgdm 187512 ¢ Mitsubish
Co. ol 4 3742] electrode® A}g3k= A o] N =g
Wl By el el old w) Falginh N
GWedll 4 EAi7) 53 9l= groove 24 o] 35 fu-
siong 17 $1%- weaving, babcock-hitachi K. Ko
A A¥Er arc oscillation, kobe coofl A ANkl twist
arc 5&| uhyo] surs g}

33 &~ #
1957wl GMAW deep square groove A}-£2] 7}&
Aol 35t ol Tt wEsgiel. o] whle) 2L torch
7F groove o @ AbQlsl - Aol m wire A 732 3mme]
u% gap-2: 14~15mm, heat input= S7b A To|th 1967
el AA Zole] o we] .85 3 glrl,

4. GMAW-NG Zi|o| =3l

ofol =1 oscilliationd o] 83 GMAW-NG 39} 4
£ 2.8 2] vhebd ¢f o). manipulatorsl] side beamo}r}k
weld seam-2- 742 Al 2 wltko 2 A BaA TRl 2
gt 2784 slide baser} Ax]s5]¢] ¢t} wire bending
& St7] $15} flapping plate, guide tube, electrode
feed roller¢! first set(pushing}s} second set(pu-
lingyell €8] wires} molten poolel] 2-3-xcl. S5 E
= -¢¢: wire'= flapping plate2} second wire feed
rollers®] bendingel] £}3] wave Zeko = =t} s
7t £ 2eAle] ®l(1a A= 7l 2)5) groove top
@k 2= Azde g iE TFsivh. flapping plate
mechanism-% 7}z 24 Ao ga ] GMAW-NG7}

AR R ASs = A agle] Helrk old] =

KEFAEREEE 2% 5 158 198448 34

59
Wire reel
Feed rollers (push)
, \Slde beam
I ! ,‘:,“‘ \l A
S : Contrel
Carriags ]| joooag, -ontre // Guide tube
ES‘lid'e f [eve Vo \/’////
aSes TS 2
Feed\L t > - /75\
rollers (pull)= t - Flapping plate
Gas nozzle ="

-

Fig. 2. Schematic of welding equipment
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Table 1. Typical welding condition for the GMAW-NG process.
Technique Grgo}\{e Amperage 5 Heat input| Travel
v 1 3

Source | _ W eld‘ N R t Polarity ! Speed Gas Shield

Position mn Voltage | KJ/m mihr
NGW-1 260~270 o

5 horiz. 9.5 DCRP sswng " | 0-4~0.5 60 Ar~CO,
NGW-1 - DCRP(120 pulses! 220~240

15 hoviz. 1012 e econd) e | Li~Lz | 1e~ Ar~CO,
NGW-1 DCRP(120 pulses| 2801~300 -

15 Aot 9.5 |t second) I A NIRRT Ar~CO,

, | NGw-T - 450~470 | o o ,
NGW-1 . 450 N

3 flat 12.5 DCRP S0~37 5 2.2~2.5 22 Ar~CO,
NGW-1 - 450 ~550 o o o

21 flot 12~14 DCRP s | 326 | 2l Ar~CO,

KRG HBEE $2% % 198 19844 358
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Table 2. Mechanical properties of the welds and joints made by narrow gap welding.
Thick-
Eg;lrfgf’ E;—_ ness Trade des- Chemical Composition(%)
. b4 Plate/ Metal ignation
oo Re, | wire Code, Spec. | T g P s N | o oMo O
techn. IO s, ‘ i | Mn 1 | Ni ‘ ro “O,‘ ors
3 USA 25/1 | plate | AISI-SAE | .18 .05| .82 .0l | 202 .02] .01 l.02Al
1018, linde .01 | 1
NGW-T 3.0/.060 | wire | MI-88 04| .30 1.60 .o1l L70 | 07| .07 |
8 USA 50/2 | plate | HY-80 02] .50 .55] .02 .o15 2 5—; 1.35- .so—i
aicro |
NGW-T | 19/.035 | wire | AX-90 .75 3.25 | 1.65 | .69 |
12| 30/1.18 | plate | SM 50B 14l .49 1.38] 0131 .016 ‘ ‘
Japan 3 wire | TM-28 L0971 .98 1.641.010! .012 !
NGW-T | | 1.2/.045 | weld ( 08; .75 1 1.45|.009 | .011 i
14 4 50/2 I plate | HT-80 10 .26 .82].016].007 .95 .50 | .41].24Cu
1.2/.045 | wire | K50 (08| .48 1.07 [.009|.022 | .10 | | .19Cu
Japan | " ‘ - . ‘
L5 | wire | K 60 o8| 77ioaes| onn| o3| 03| | .a7|.36Cu
NGW-1 \ 6 | | wire | K 80 | 07| s7] 168! oos| 005! 268 | .61].39Cu
Japar | 100/ | page | ASTMSA 56| 50 5|10l g7 Lgis| |
pan \ i ‘
O I S o or 10 08| .75 1.35 | 005 | 006 5 i
Wire) ' .080+.ch\/] wire TWS-50 ’ - | - |- R i t
. Charpy V-noth, average. o
EX—_ Test gtensﬂe%h Elo- Red- ‘ Test temperacture,
a{n Sample | _ reng ngat. uc ‘ Tocation Remarks
%g Yield | Tensi. | (%) area ‘ ‘ —4
: | Mpa. | Mpa. Sample | Notch —20
Weld 496 | 522 61 Cent. | WC 14 1007% CO,
Weld 565 l 641 61 Cant. WwC 56 50At+50C0,
1 | Weld 503 | 592 61 Cent. WC 2) 50H3+50CO,
Weld 565 | 648 63 Cent. | WC 69 33He +33Ar +33C0,
Weld | | Cear. | WC 99 50He +3)Ar +2)C0,
590 | 16 j
) 700 | [
Weld 730 | 83 17 65 . HI-50Kl/in.
Weld 1040 1 1070 16 51 | HI-8Kl/in.
| Base | 490 S0Ar+20 0,
3 | Weld 315 | 510 36 68 weC 44
| Joint 365 | 538 FL 45
, | Base i 758 . 8 21 157%
Weld | 482 572 26 W 49%
5 | wWed | om0 73 | 19 | | | owe | e |
T | Weld | 88 | o0 | 20 | | Lowe | use |
! i | { Top. | we¢ | g9 |
] Weld 482 | 579 30 Cent. WC 100 | as-welded
| ’ Bott. WE 80 | 80Ar+20 CO,
. ‘
l Weld L 318 | 497 36 Top. WwC 180 SR:620°Cx 12%r
| Cent. WC 180
‘ ] Bott. WC 140 |

SR-stress relief, #-test temperature is 10°C lower

WC-In the center of the weld. GL-at the fusion line, HAZ-in the heataffected zone, Hl-heat input,
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