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Table 1 [JComponents of experimental materials

C Q Ni Nb

N S Mn P S Cu Mo

HR3C <0.10
T HR3C 0.06 27.0 20.1 0.45

2.0027.0 17.002.0 0.2000.60 0.15000.35 <150 <2 0 <0.00 <0.030

0.3 0.3 1.51 0.0083 0.006 2.94 0.91
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Fg. 1 OExperimental seup of laser welding
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Talde 2 [Laser weldng p arameters
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P/W  V/(m.min’ Y w/(m.min Y q/L. min~ Y

000 350 1.8 2.5Ar/12.5He
googd 3500 0.75 3.6 5Ar/15He
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Fig. 2 Cross section of laser welded joint
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Fig. 3 OMicrostructure of wed bead and HAZ
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Fg. 4 OMicrogructure of wdd HAZ

23000000000
os5000000000000b0b0000
ooooobooboo ., oboobooboag,

ogoooobooooo ., oobboooooobo
oboo0oonbo ,00o00oobooboobooboon
oogoooboooboooooooooob oo



[P6 0O 0o oo oo 0290

ogbo ogfdbodHRECcOnooooo oooo
ofdoooboo0o ,0obooobooobo boooboo
ooooobooobooboo ., booooobo
uoob ., bo0booobooobbooobooobo
oobooobobooboooboboooobooooboo o
ooooob boooboooboobooboad

300

. AR i
280 | o . A4
B : \['/A \ o v S
2 200l \f /
) TERLE |
X 240}
]
220 [. —A— JREETER
—o— MREE IR
200 : : : ' : -
-3 -2 -1 0 1 2 3

PE 4% O BE R d/mm

os000o0o0obooooo
Fig. 5 OMicro-hardness d gtribution of laser weldng joint
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tensle plagic graininthe weld mad is A, (T - T¢) - (R¢ -
Re) / E.
Key words: [dwddng stress and grain; hypothess d plan

section; compressve plagtic grain; tensle plagic gran

Influence d TI G dressng o fatigue propaty d I0NI5Cr MoV sed
wd dedjoints0 O XJE Gang, WANG Rafu (Luoyang Ship Maaid
Resaarch Ingitute, Luwoyarg 47189, Henan, Chirg) .p77- &

Abstract: [0 The fdigue tesds wae taken on the large angle
welded joirts d 10Ni5CGMoV seel with and without tangsten inet
gasweldirg(TIG dressng treatment on the toe. The fatigue life,
the relation d load and sroke and the fdigue crack intiation a the
same loading condtion were analyzed comparatively. The welding
resdual stress was d measured. The sressfidd and the grain
fiddd welded joints with and without TIG dressng treatment were
cdcuaed by the finite element method. The resultsindicae that the
TIG dress g treatment can i nprove the fatigue propety d the large
angle welced joints of 10Ni5CriMioV dted . The fatigue life of the
welded joints is inaeased 34 % by TIG dress ng on the toe at the
same loading condition. The primary cause isthat the TIG dressing
treamert can improve the weld geometry and reduce the stress conm
cattration on thewdd toe. D the dressvdue in the toe is reduced
at the same loading condition and the faigue allity d the wd ded
joirts isincreased.

Key words: TIG dressing; 10Ni 5oV steel ; welded joint ;
fati gue property

Hfect d double-wire narrow gap GMA welding paramears a
weld appearance [0 [0 ZHAO Bo, FAN Chenglei , YANG Chunli ,
ZHANGLiangeng (1. State Key Laboraory of Advanced Wd ding
Roduction Techrology, Harkin Indtitute of Techrology, Habin
150001 , CHing .p81- 84

Abstracts: [ The influences d three parameers which are
goace beween wire and edge, space beween two wires and ande
between two wires on we d gopearance were suded in doubewire
narrow gap weldingwith ore ol by procedure experimerts. The re
aults show that the inaease of pace beween wire and edge can
make sidewall pengraion and sauce shepe d weld surface increase.
When the arrargemert of wires became pardlel , sdewdl penetration
and saucer shgpe of wdd surfece increased to the maxi mum value.
When pace between wires inadeased, sdewdl penetration and sau
ca shape of wed suface inaeasdd firdtly and then decreased , and
findly arrived at peak va ue when the gace baweenwiresis5 - 10
mm under the co-adion of arc and molten pool energy. Bu when
there was ro finger penetration , the three procedure parameters men
tioned had little i rfl uience onwel d penetration. There was lack of fu
son d weld botbomwhen Fshape graove was adbpted , and adjuging
the three parareters codd rot diminate the phenomeron of ronfu
son.

Key words: [ narow ggp weldirg; twirrwire weldng; weld
formetion

Mechanism and remedy of undercut for matian during laser-arc

hybrid wdding O [0 GAO Mirg, ZENG Xiaoyan, HU Qawu,
YAN Jun (Wuhen Naiond Laloratory for Optoelectrorics, Hua
zhong Universty of Sdence and Technology , Wuhan 430074 , Cht
na) .p85 - 88

Abstract : [ITo enhance the rdiability d laser-arc hybridwd ¢
ing, undercut formation and its remedy mechani sns during ths pro
cesswere d scussed. The reaults demongrated thet laser canincrease
undecut criticd speed d hybrid wdding, which reaches 5 times
than that of arc wdding with gopropriate wd ding pararneters. Two
undercut remedying mecharism resadted from laserarc interaction
were found during hybrid weldirg. The one is the sufece tenson
gaed three phases (2lid, liquid and gas) at wdd toe is changed
by laser-arc synergic dfectsand form aresultant force pointi ng to the
outsde of nolten paol. The other is the enhancement d flow peed
and time of nolten metd flowi rg frompool center to outer by thein
creasng d heat irput and temperaure gadient in nolten pal . This
fage flov dii vesmolten metd to weld toe and avoi d undercut , which
isthe main mechanisn for regtraining undercut. Furthemmore, the
experientid formdato undercu criticd speed d hybrid wd ding and
the optimd adjusting range of arc woltage were also obtained.

Key words: Olasa welding; hybrid wedng; undercut ; criti-
cd speed

Numeical smulation d welding resdwal sressfor longitudinal
graight wdd seam for aluminum alloy thin-vall cylinder O O
ZHOU Quangao' , LIU Xueond , YANG Jangw' , YAN Dejun' ,
FAN G Hongyuari © (1. Sate Key Laboratory  Advanced W ding
Poduction Techrology, Harbn Inditute of Techrology, Harbin
150001 ,China; 2. Ingitute of Agronautical Techrology, Shenyang
Institute df Aeronautical Engineer , Shenyang 110034 , Ching . p89
-2

Abstract : OONumericd gmulation of TIGweldng d thn wdl
aluminum cylinder by thermoelagicplasc FEM was conducted.
Based on the generation of analys s nodd , the values and digribu
tion on the wiol e gylinder for quas-steady temperaure fidd and re-
sduwal dress fidd were described quantitetivdy. Experimerts were
performed to \erify the resdwal sress. It can be dravn tha during
wel d ng there exits h gh tenperature a the certred heat urce and
its vid nity where temperature grad ert keeps greater. The longitudr
nal resdud sress in wdd ssam and its HAZ are tendle, its maxi
mum is in the coss sedion a the center of wd d length and reached
138 MPa. The maximum compressed transvase resdud dress was
on the oth sdes d wdd eam. The tensle and compressive regon
d longtudinal resdwal gress changed dternady at the drcunfe-
enceof gylinder. The resdud gress d the wdded Al cylinder has
been measured by sressrelease mettond ,and excell ent agreemert be
tween the measured value and calculated va ue is sown.

Key words: [CJnumerical simulation; tempeaurefield; resd

ual stress; dress measurement

Laser wdding of new type augtenite heatressant sed HR3C
for ultra supe critical boilersJ WU Sh ka‘l, YANG\/\/uxiongl ,
XIAO Rongshi* , QI Arfarg?, LI Zhongie? (1. Inditute of Laser B
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gnesting, Bdjing Universty d Technology , Bdjing 100124 , Chirg;
2. Senghd Boiler WorksLtd. , Shenghd 200245 , Cring). p93- 96

Abstract: [ONew types d ferrite and austenite heatres stant
deelsused in speacriticd or ultra superaitical boilers have i ssued
challengesto convertiond wd ding techniques. As a relieble and act
vanced joini ng techni que, laser weld ng may be one d the promising
solutionsfor the weld ng of these sted s due  the low hea input. A
dab @O, laser with an ouput power of 3 500 W was goplied and the
narrow gep laser weld ng process was acbpted with T- HR3C filler
wire toweld HR3Ctubesd the new type augtenite sted with athick
nessd 10 mm. Thejoirt microstructure and hich temperature lasting
drength were invegigaed. It isfound that a sound joint can be obx
tained by gotimizing the process parameters. The microgrudures in
the weld bead are fire column auderite grains with a few fine
equiaxed auderite grains, gopear nore or less symmetrically dong
the bead center. The gain Sze inthe HAZ is rot obvioudy coarser
ing. The micro-hardness in the wed is correpponcence with that of
the base metal , and no obvious siftened zone is observed. The hich
temperature lagting grength d the laser welded joint inthe aswelded
condition is diginctly improved compared to that & TIGwed ding joint
with post-weld heat treatment.

Key words: [Jlaser wddng; power boiler; HR3C augerite
heat resstant sed ; microstrudure; high temperaure laging

Influence d welding parameters on laser-induced plasma tenr
perature in CO, laser wdding d aluminum alloys 00 QI Jurr
ferg , DING Perg, ZHANG Dongyun, ZUO Techian (Ingitute o
Lase Ergireeing, Bdjing Univasty of Technology, Beijing
100022 , ChHing . p97- 100

Abstract: [JThe spectrumsof laser-induced plasmain CO; la
sr wdding d 6061 duminum alloy are measured through H
Ro2500i transent pedromger. Boltzmann diagrams can ke used to
cdcu ae the average tamnperaureof | aserinduced plasna, which are
deduced from Mg [l spedrums between 200 - 600 nm. The irfl uence
d welding paamgas, such aslasa pover , weding soeed, focus
position and shield ng gas, on | agrinduced plasma temperature are
invedi gated separatdy and the reans are also discussed. Under the
experimental conditions, laser power pleys little role on laserinr
duced plasmatempeature (6 000 K) when it exceeds the thresold
power of laser penetration welding. The dfed rded weld ng peeds
on lasa-induced plasma temperature likes inverted U curve. Laser
induced plasma tenperature has been inaeased and then deaeased
when the flav rate of shieldng gasisinaeasedfor a given diameter
d nozde. Lasa-indwed plasma temperaure will increase 500 -
1 000 Kwhen adding agon in to hdium.

Key words: [laser welding; duminum alloys; laserinduced

plasma; pedrun

Bfect & wdding with trailing rotating extrusion on mia ostruc
ture and mechanical properties of aluminum alloy wdded joints
O 0Ll Jun, YANGJianguo, WENGLulu, FANG Horgyuan (Sate
Key Laboratory of Advarced Weldi ng Production Technology , Harbin

Ingitute  Techrology , Harbin 150001, Cting) .p101 - 104

Abstract: OWddng with trdlirg rotaing extruson (WTRE)
isa new technology to improve the microgructure and mechari cd
praperti es of wd ded joi nts aswel | as control wd ding resdud stresses
and dsortion of thirwalled sructures. The meadlogrgphs of
2A12T4 alumi num alloy welded joints sow tha the mi crogructure
the WTRE wdds are nore conpad with refined crydd grains and
lesswd ding defeds such asair cavitiesand shri nkege porosti esthan
the ones d the conventional welds. The resdts d tensile and bencdt
ing tegs shaw that sich mechari cal praperti es astengle srengh and
three-point bend ng streng h of the wd ded joi nts are enhanced mark
edly. The cracksin osme WTRE test pieces started from the weld
center rather than the weld toes, wh ch were strenghened by the ro
tati g extruson operation.

Key words: [Jweldng with traling rotating extrusion ; alumi-

num alloy ; microsructure ; mecharicd properties

Hfect  spherical radius & spot wdding electrode on nugget
size[J [JLI Ryjuan, LI Mengsheng, WANG Yang, YAN Hongdan
(Hde Universty d Technology Academy d Maeial , Heei
230009, Crina).pl05- 108

Absract: [ Sherical radiusis a very inportant factor which
can dfect the qudity of ot wdding. After ©lvingthe cortact proby
lem, an axd symmetry model to smulae the welding process was
edablished. Hfeds of gheical radius d dectrode on lowcarbon
geel resstance ot weldng nugget Size were invesigated quarti tar
tively through ANSYS sftware. Nugge szes were smulated by
adbptirg different eletrode radus, and accuracy of smulation was
verified by weldng experimert. Reaults indicate that dectrode
heicd radius has gea dfectson the nugget diameter and peretra
tion rae, while hasfew dfedson the sze d heatdfersed zone.
Resuts also sow the error i s lessthan 10 % hetween smulated ve ue
and teg vdue.

Key words: (ot wd ding ; temperature field; numerical sinr
ulation

Microstructure and properties of aluminum caatings an Al alloy
surface by arc spraying [ [0 XU Rongzheng, SONG Garg, LIU
Liming (Sae Key Laloratory d Maeial sModfication , Ddian U
veasty d Techrology , Ddian 116024 , Lizoning, Chira) . p109 -
112

Abstract : [1The pure alumi num coaingson 6061 Al alloy were
prepared by arc Praying. The microgrwcture and porosty of the
coding were observed by means of opticd microsope. The evd i
aion d the corroson properties d the ooatings was caried out
through the smulated immersing tests, salt pray tes and dedro
chamical experiment in 5 % NaQ <luion. The readts sowed tha
the pure aluminum coding was homogeneous and dene , aswdl as
lower porosity. The ooati ngs can proted the Al dloy subgrate from
corosion. The conmosion resstance d the coating with sealing was
better than tha of the coaing withou seding.

Key words: [JAl dloy; duminum coding ; arc raying; cor
roson resigance



