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Detection of 3D seamn PpPositpn for GTA welding based on
m jrror of wungsten efectrode n Poo| ZHANG W enzeng
CHEN Niaa CHEN Q@ng SN Zhenguo ( Key [Laporaory for
Advanced Manufacturng by Materials Processing chhnology
M inisty of Educatiop Deparment of Medhanjca] Engineerng
Tsighua University Beijing 100084 China), P1—4

Abstrac:t ‘This Paper proposed a nowve| detection metod
of seam posjton for realizing arc length contro] and seam tracking
Oof GTA welding at he same tine In he mehal a develdPed
visua] sensor 8 fixed on a weld n€ torch fiam te side foont view
captures inagg which ncludes the front of tungsten elecnodg
pogl sean Jines and the miror of tungsten ejectrade in Poo] An
al®ritm hased on he constraptof rea] ungsten electrode center
line is Proposed 1© calculate the arc leng€h error Anoher aa
ritim by the hypPothesis hat e poo] being considered as a flat
Plain is proposed to calculate fe seam tracking€ emor Therefre
3D Position of seam rejative 1©0 ungsten electrode can he o ained
as a canto] nput pr3D sean trackin€ ExPerinenta] resuts
show that hemethod is vald and the detecting precision reaches
+(q | mm Which meets requ jrements of precise weld ing

Key words ~ welding aiamatiog GTAW,
tungsten electrode error detect'pg arc lengt cantro]

seamn tracking

An mproved Phase shift fullbrid8e soft sv itch n€ welding
CHEN Yaming, CAO Qia, CAD Bis,
WANG Zhidang HUANG Shisheng (| College of Electrica]
Engineering Guangxj Uniersiy Nannng€s530004 Ching 2
College of Mechanjca] Engineering Souh China Un versiy of
Technology Guangzous1064() China) P5—g

Abstrac:t An improved Phase shift full bridg€e zera volt
age zeo_aurrent switching ( ZVZCS) welding nverter s pro
posed BYDC block capacior in seriesw ith Prin ary of the trans.
fomqr and a saturaphle nductor n serieswith the Aag8ng g
switch the zeraw]age umon for he Jead ng jeg could be a
chieved due © the ener®y stored n the outut nductor and the
ledkage nductor the zer curent wum . off pr he pgENE feg
could be acheved due to he resonant hetween the DC block ca
pacior and the Jeakage inducor
blcked by the saturable pductor Thus
ses Oof the sauraple nductor in fhe conventonal ZVZ(CS converter

mnverter

and the reverse cumentwas

the excessive core Jos

could be overcang
bl Ttwas especially suitahle for hi€h Power app [icatons The
princiPles of operations and the soft switch h€ operaton range
were discaussed smply Finally as kW welding nverterwas jn.

P lem ented

since e nductor was unjdirectonal satura

and the experinenfa] resuts were ajso presented 1©
confim te vald iy of hye proposed inverter

K ey wordEs weld ng inverte;r Phaseshift C(l’ltIU;l 7210
Voltageszvitcb zemcurrentswitcb saturahle inductor

Influence ofweld ing themal] cycle on m jcro_structural hrit
tleness of Tgy stee] LIXwroquant TENG Yalr (CHU
Yajid  YANG Zonghui (], Schol of Materia] Engineering

Nanjing Institute of Technol®y Nanjing 211167 Ching o
Jingsu Univessity of Science and Technopgy Zhenjang
212003 Jiangsy China, P9—12

Abstract  Theweldng hemal cycles with different peak
teamperaures prTyo stee] weremeasured with the G leebles3gpq
themal] sinujation test maching and then te sPecimens were
testtd with chamPy notdy in oan temperature M iCros tructures
and its hamy inpact fracture mopholgies of he hema] sinuw
laton specin ens were opserved using @ tjcal] m jcroscopy and
SEM The results show hatmicn structura] hritteness can oc.
curr easjly for austenjte cwysta] grain when welding tem perature
h#her thangg °C and quasjcleavage fracture disPlays clear]y
W hile the exce]lent anbient tam pPerature mpact oughness could
bemaintaned when welding tamperaure hew gog ‘C with the
fine unipm ductile fracure d i aying€ Themicra structure brit
tlenesswas resu Jted fram hig€h ontent of strong carhide and nitra
gen fpmation elements wh ich sold dissolved n austen jte under
h&h tamperaure and then the diffuson sPeed pbeing slower than
the speed of 8rajn hounday m graton
ature over saturaton micra structure

Key word:s weld ng themal] cye]g: Top stee;l micra.
structure brittlenes§ them a] sinu Jatjon test peak tempemture

thus fomed roam ten per.

Influence of heat treament on resgdua]l stress of Pgy stee]
pPipe girthweld XU Lianyong 2 JNG Hongyang 2 ZHOU
Chunlimg2 XU Deli HAN Yu (| School ofMaterials Sci
ence and Engineering TianjnUnersify Tianjin3ppp72 Chi
na 2 Tianjin Key [aboratory of Advanced Joning Technology
Tianjin300072 Ch ing 3 Chiha Electric PoverR esearch Insti
e Beijng 100055 Chiny, P13—16

Abstract Firstly the weld ng tanperaure field of By stee]
P Pe wasm easured with thema] maging systamn and the fhemal
cycles were ach eved Secondl}’ the fnit elenent method
( FEM) was utjlized © sinufate fe weld ng€ process of Pgp PiPe
girh wel] and © analyze the distribution of welding tem pPerawre
in the welded pint Itwas pund that the sinulaton results had
good &reanentwith the experinenta] results [astly the sinu
lated welding tem pPerawure field was used to calculate he residual
stress 0f Pgp stee| P Pe girth W()ld and the anphasis was pcused
on the influence of he posweld heat treament on the resdual
stress The results showed that e Posweld heat tream ent could
partia]ly refease fe residual stress while he camparatively arge
residua] stress still survived in the weld pint Therefore the
effectof resjdua] stressmust he considered n the life evaluaton
of Pgp PPe

Key words Pgp ste] heat teating weld ng tempera
ture ﬁe}; residual stresg FEM

Two factors influencing welding Process stability of N{
YAG lasershort circujt arc MAG hYbrd weld ng
WANG Xuwou WANGW ¢i LN Shangvang [EI Zhen ( Har
binWeldng Institute Harbin150089 China, P17—20
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Abstrac:t The effects of welding sPeed and weld ng d rec
ton o Nd YAG laser short curren tMAG hybrd weld ing stab ili
ty were nvesti8ated The exPerinenta] results showed that weld
ing arc stability of MAG and laser} MAG woull decrease with
the mcreasing ofweldmng speed but he arc of Jaseri MAG get
more stahle canparipg with MAG arc The maxina] welding
speed of Jaser}- MAG ismor than one tine fast canparing with
that of MAG The hYbrd welding arc in arc Jeading direction
wau ] getmore staple canparing wit thatof laser Jead in€ d irec.
ton

Key words GMAW,
welding pocess stability

laser welding  hybrid welding

Analysis of aset MAG h¥bridweldng Plsna radiation
LI Zhon§  WANG Wei WANG Xuyoi [T Hua® (1,
W eldng Research Center Norhy Unyersity of Ching Tajuan
100081 Chig 2 HarbinW elding Institute, Harbin 150080
Ching 3 School ofMateria] Science and Engneering Tian jin
University Tianjin300072 Chia), P 21—24 28

Abstrac:t Hollow prdhe is used © detect he P lasna radi
ation of ecific pointpassing the prope for spectrun collecting
The md iation of MAG and lasetMAG hYbrid welding are collect
ed with fber spectiameter The spatia] distributon of the rad i
ton s analyzed to canpare the differences peween welding
processw ith and witout jaser hhri Enrthelmorg h8h speed
video is also appled © studyY the couPling medyanics of Jaser
MAG hYbrid The result shovs that a higher radiaton intensi®y
zone wi]l be fomed n the arc center Beside the center onge
there s a sanewhat |ower radjaton nensity zane Anc¢ jonjzed
duct ne wil]be fomed near he Jaser pcused point The ion
ized duct is daninated by Fe fume The ionized ductmakes the
welding arcmore stablewhen the Jaser is @Plied The hher ra
dation intensity zone changes the distrbutin of plasna energy
The coupling
effect of aserMAG hybrid welding8w il] om weld bead w ith dee-
per penetraton than MAG weld n€

Key Word§ lase;r MA(} hybridwe]ding plasmg spec.
trum

thus makes the ener@y fcus on the arc center

Feature evajuaton and selection of pPenetration arc sound
LU Lijut2 AN HU,
ZHENG Hongyard (|, Ningho Instiute of Technopgy Zhejiang
University Ningho315109 Zhejiang Ching 2 School ofMa
teria] Sceence  Engneering Harp in Unjversity of Science and
Technology Harbin 150089 Ching 3 APPlied Science Col
I Hambi Universit/ of Science and Technobgy Harbin
150080 China) P 25—28

Abs tract Inweld ng processing penetraton detecton and
d 8nosis hased on arc qound how 1© d,00se its proper parane.

sgna]pased on neura] nework

ters is vita] © dianosis The feature evaluation and selectjon

m ethods were presented the results trained bY neura] nework
were used to evaluate feature parameters [Pecause neum] net
work satisfied the non Jjnearm apping requ jrement fr high resoju
ton pfomatian canpressiay  the amplex classificaton Proplamn
mwelding penetration patem recogh iton was transferred ©0 fea
ture processng stag¢ and feaure exgragon was realized by new

ralnework effectively An jllustation valdated the effectiveness

of hemethod
Keyw ord:s

ture cva]uat'pn pattem recognjtion

nculalncwork pcnctrat'pn arc S(llnql fea

Influence ofwelding heat nput on m jcrostructuure and Prop-
ertes of coarse 8rajpn heataffected zone n X100 Pipelne
ZHANG X woyong 2 GAO Huilid, ZHUANG Chuan
ing JILingkang (1 School ofMaterials Science and Engi
neering X ian Unyersity of Architecure and Technopgy X jan
710055 Ching 2 School of Materials Science and Engineer
ing Xian Shyou Unyersiy Xian71pp65 Chig 3 Tubulr
(G00ds R esearch Center of China Natona] Petrojeun Corpomtion
Xian 710065 Chind,  P29—32

Abstract The nfluence ofweld n€ heat inputon them i
crostructure c'haracterizat'pn and properties of coarse grajn heat
affected zonet CGHAZ) in a Xjgp PiPeline stee] were investiga
ted by means of thema] simufaton technique microscopic anaj
ysismethad and mechanjca] property testin€ The resu]ts showed
that the strength and taughness of X109 PiPelne stee] decreased
with the welding heat input increaspng The micostucture Of
CGHAZ wasmanlymade up of pamitic ferrit and granujar pai
nitic which could bring excellent strengtf, and wughness when
welding heat was ahout | kJ/ @n  The quasipolygona] ferrite
and granu jar hamitic were fomed with welding heat input ahout
20 kJ an which could get fine strength toughness W hen the
welding heat nput was higher han 30 kj/an the strengh and
toughness decreased hecause of e ncreasing of polygona] fer
ritt Therefore welding heat nput at range of |g— 20 kJ/an
was recammended in the welding€ Process of X100

stee]

piPeline
steels

Keywords  Xjgp PPelinestg] weling heat nput m i
crosnucmr? propertes

Establish of ultrasonic residua] stress measurenent systan
based on entjre emveppe weh tihg algorithm WU Zhong
hud 2 ZHANG ShiPn€ SUN Haoy® 7ZHU Zheng (| (ol
lege of M echanjcal and Electran ic Engineering Chiha Unyersiy
of pemoleum  DongVing€257061 Shandong Ching 2 Drilling
TechnoogY Research Institute Shengli Pewoleum Adm injs tratjon
Bureay DagYying 257017 Shandong Chig 3 Schoo] of E-
lectrica] Engineerng and Au Kmati,c Harhin Institute of Technol
ogy Hatbin 150001 China), P33—36

Abstract  The entire enveppeweghting ajgoritim is pPra.
posed in this paper and realjzed by virta] pstrument © optin
resiual stess by ultrasonic measuranent D ifferent weght of
reference point is assgned tomeasure tine of echo signa] more
accurately (Campard wih taditiona] sngle threshold mehod
the exPeriment results show that he a]®rifim mproved he st
bilization of repeat measuranent at the same pont by different
cond itons The uncerain®y is cajculated to validate he accumcy
of the ultrasonic measuren ent

Key wo rd§
stress weghting ajgorihm

u Jtrasonic m easurement weld ng resyual

H i8h 8radient resjdua| stresses Juring laser deep penetra tjon
welding of titanjm a [loy HANG Kerong  ZHANG Jianx

un ( Schoo] ofMateria]s Science Enginccring X ian Jjaoong



