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Trend of the welding process technology
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The increasing interest in the welding process technology is placing stringent demands on the
manufacturing techniques and performance requirements, and the manufacture employs the high
quality and efficiency welding process technology. This paper covers recent development trends of
the welding process technology including the GTAW, PTAW, FSSW, etc..

AT ARTs FAoR M, AFA, wdAdn g
et g T Ttk Adu] Alzdel HdH o
AFEE T e ZYazols oL H(FCAW), 7}
2y 2®l ol AL H(GTAW), AMEHAE ofaEH
(SAW) & ot &Hade] BHEs 285 E—EO]EI

<9 sl AEFstE 9
=, mtadlads - AEs LAt
1FEE Zte AAARY olFaA &HEs AT
Full Digital Welding Technology, Advanced Beam
Welding Technology, High Quality Spot Welding
Technology = 7<4 D}Q.XJ 7] o] 7Htﬂ-g o]l;]__ o]g]_
e 1%E §37Ee A AEAAE, AA717]
A, AN, dl|d A ok Sl A *XUr 73 A
4% 249

ol

2 sushd AN AT &R
@ S @7s e Fade vl an

Syl BAdTEe] Hista e SeEAR
o H xAbE Iule] Shedise] 2R ARE T
dow Ztagxdola g, PTA e¥dolg&d 5
o #e e VeEdS T HI AT 5F
S FAstg o, HT 10d7F SCUE) 5% vt
ZuRbd g ol w3k gedEE BA ST

Ar, Hed} & EgdA7M~AE A=rts~g ALg3std
A H AR d=Ql &l

WA olade §4& AAeE tadsd o
£ 4 (gas tungsten arc welding, GTAW)= Z& &
A 488 5 gom ofast ug AR H

o b

i
SHol5e F4dol wWe 3 5E4s et
a2y GTAWE &9l &o= &H7Id 54 |
ol FaHgHAME & EFI 2 & AT
LA a3 Ao r AN ] "ol
Ath= Aol vk GTAW AFA] el 24
%‘E’i/\(actlvatmg flux)E swstHA 84S Pk
A-TIG WS A&t ZHQlE 2% 45 &
el GTAW°ﬂ Hlal] &9do] 2~3u ZHojxe= &
s ¢S 7 v dE eUMHdStuE GTAWS
FA AL AlgEeldE o] &3kl A-TIG &3 A

— 653 —



ol FE TAAA
gap welding)2 F=2
7 A <] 0}39—7@171%—% LA E Q) o] Ve T3
|19 asES Addstd s §HIIgF e
Q—E?}E}. ARC MACHINE, Inc.9] g4
GTAW EZA oAAEHE A& 49 F <
GTAW Al2z="le] &3-S vustd 17 13
zep?

[e]
AAAE

Narrow Groove Data: 30" OD, 4" Wall Pipe

250
200+
150
100+

50

k4 No. of Passes
[ Lbs Filler
Arc Time (Hrs.)

Comp. Bevel Narrow Gap

Standard Prep

(13 1] AMI @704 GTAW Al=®le] AAA v m®

Zeh=vt £HES ojgsta A3 EWS FuU=R
A}43= PTA engo] 43S Zel=ul o}z
o] RARHES dGAHEERE 5T FAl EA
WA w4 e Al £3s Zebxvt ofd
SHANAA &§Tol FFsta ojwf T Ed¥
2AS A 7E FAMA 7SIt PTA &
do] &HATY PYRELS 7170 AAsn A Z

ol Fer] Al%ol™, o] oA Cr-carbide A& ¢
oloj7} 7Hd dwrA o2 ALgHTh W= §HAR
AFAZG A Stoody Co.&= P8 Z3 o] vt
2% FA/MA ] Al 2HE Alse ool st
7] flste] & do] HAEHA Wehs - 2
ool &HE 5C-25Cr-ME Egeololols st
t}.? 5C-25Cr-CLXE gholofe] §342 50-250r-M3 9
olo]e]  f&FL] HlE 18 29 Nb-carbide,
V-carbide”} AZ&ato] A& o] 25% = om, &8
AR (slurry-jet tes)oll A HesHsE 82542 n|agt
=3 gfolojol Hla) ek Aes Hol FUTh

o) -
& -

7lo]

(a)

5C-25Cr (b) 5C-25C-M (c) 5C-25C-CLX

2] Cr—carbide tojole] &2 naz4®

Nagano Prefectural Institute
of Technology+: Fdo Nizp Ale] =32
2T Fwel Ni #2374 Algsts NiAl &3 9
NiTi @3¢ PTA Sulelo] 71%< Awasih

u}ﬂu_ﬂw%@(FSSW) 2 3R AAXHR
of sl 17 3% o] Aol
AEHO T B HA7IHA °L?ﬁ}°4 R A=

€ =3 A7 TA /‘}0101]
&l } td o] Ak,
W Adskel A=

4

s
2

Asbs o

A Aol wygosA Ad 29 849
o ol WEHAE S4HA i wAFEE f
AR HEHow AFES FHAA WL AAG
W AA7) oo mhRan gxo] srH)

d Fe=de wE=Ee Alpin)
7ok gttt W52 University
Missouriv= v &4 /7vg 7= HA7, 5
A, &R/ F43 54, 2ea &5 A
=

Ak So] et Aas”

b
(Thomson Reuters)e] dlolE o] A2
[%1]9] AT A dAxe
2004—2012»%2004»# o] % 2012. 3% o
2 Agsd e, F 18279 7&xAE Fol
S HEsH &%57} U4 dojA= gEHHE A
gk MFAWTHEH = A= £

AAH o=

HI—_LJ_E__
b

- 654 —



1991 5-B] =

S Udos Al Ve Fd $REIFS A9
t}. Web of Science® SCI-ExpandedE FAIE <
A A3 FA Fde dEA Ao R A 1509
sl okl AA 7,10071 o]Fe Fo& FAE 4Ad
sHAl AQlS Fojshar ARIZIAL B9 HQlg 3
< FESATE 1899WF-H AA7EA dHolH7E 5
Ho] 9lon, 37+ #Hit 19,000710] ddlolE Ht}

A4S YR FEam Jow, st

9] 70% AE7} o] AARz=o| g},

[3 1] vpZunbd837]ee] &3

A4

EER

Title=(friction* and spot*) and (welding* or joining*)
Databases=SCI-EXPANDED Timespan=2005-2011 )

Title=(friction* and stir* and spot*) and (welding* or joining*)

2 Databases=SCI-EXPANDED Timespan=2005-2011
3 Title=(spot* and friction* and stir+) and (welding* or joining*)
Databases=SCI-EXPANDED Timespan=2005-2011
4 #3 OR # OR #1
Databases=SCI-EXPANDED Timespan=2005-2011
npE A HEH 7)o #ek AR Axd W
X333 (29 4 Fx)S 29, 200733 20080
W10 ool EaEloew, 2009delE= 21,
2010 el &= 38 oz Wikl AA FrtstAth

number of papers

accumulate number
of papers

40

N number of papers

38

8- accumulate number of papers

/ 120
29

o B 2 3o g & >

2004 2005 2006 2007 2008 2009 2010 2011 2012

ds sy gAee AE, 18 BE 1830 #
Gz 7 Aol AV FE& TR
A dete @A 832 SRNEe g
A EHFHFE ARANL F A= 5H
7] WiEel GTAW, GMAW &5 SolA A&
gl vk 53] FEATE wol ARSEE
AR, elu A Ak Adnle] Alzofel FuhAl
Hel A8< syl S a2oolo] ¥

2. Hardfacing =+ Surfacingl. = <

F4, 1%E FAA A7)A], FAMHA GTAW
a

sxsh 5EY P S B AT

o,
g
e e
1=
2

RUBNY (G

2

PTA eW#o]l &47]s2 itge
NAF HES viEe 2AS WA
Nertows Ao A gg
oA 71%A 7Fx7F W% =ow
A s ok ¥F PTA oW
e mRMATe $48 Adsta A
d 5 YE= 37 98 AEsr)E

w E8 ewelo] §HRY Uk B
%

2o o

N
—_

@ o I oo B oox

ro,
oo mE Ho

N

A

> © oo
A

O

i)
g
et o

>
rE g sl HE

A<
=
i
o
T~
=l
AP
s P
fo
I
=
o
ofo
iy
2
frl
lo,
=

(1], mp B “A-TIGHHEC BT 57— 7 BIR", Wk
Bresk, o 7443(2005), #4Y 29%, pp.113-119

[2] httpy//www.arcmachines.com/BrochurePDFs_En
glish032502/Model52_E.pdf

[3] Ravi Menon and Jack Wallin, "Specialty Cored
Wires for Wear and Corrosion Applications”,
Welding Journal, Vol. 87, No. 2, 2008, pp.31-37

[4] FFFEME, fH Hl, “7 7 2 <8458 % v 72NiAl S
DR OBIE & EIRACERE)Y,  EEEE e U,
7% 2243(2004), 2 45%, pp.494-501

[6] RAFME, i |\l “NiTi7 7 2 ~>REETZEIC &
LT R DIEFEEUGE", WHE R UE, 0T 22
£(2004), 5 45%, pp.502-508

[6] FUJIMOTO Mitsuo, KOGA Shinji, ABE
Natsumi, SATO S. Yutaka and KOKAWA
Hiroyuki, "Microstructural Analysis of the Stir
Zone of Al Alloy Produced by Friction Stir
Spot Welding,“ Quartery Journal of The Japan
Welding Society, Vol.25, No.4, pp.553-559(2007)

[71 R.S. Mishra, “Friction stir welding and
processing”, Materials Science and Engineering,
Vol. 50, 2005, pp.1-78

— 655 —



