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TRANSACTIONS OF THE CHINA WELD NG NSITIUT DN \Y%

ofMedhanjca] and Electrica] Engineering Kunm ing Un versi®y of
Science and chqnolcgy Kum ng 650093 Ching 2 College
of Mechan ica] Engneering and APP lied Electranics Beijng€Uni
versity of Technobgy  Beijin€100124 China), P77— 80
Abstract Two Jeve] Joading€s of unequa] stress amp]itude
and unequa] nlean stress were app lied on the tWwa spot tensjon
shear oot welds ExpPerinenta] results show that there exists
stress sequence effect under wa leve] pading There exists exer
cise effect under jow_high lading the danage accunulated by
|near danage accunu jation rule s higher than];
verjoad retardation under hh low pading the damage accun w
lated bY linear danage accumulation mle is ajso over| Under
h £h low Joad fng residual [ives under Jow stress leve] are jonger
than resydua] life calcujated fiam

there exjsts a

linear damage accumu Jatjon
ml’e sane resjdua] fati€ue [ves are even longer than o] life
under Jow stress ajpne The damage accunufaton rmesult under
h&8h-low Jpading indicates that the PerpPhery of spot welds be
haves as a notch

Key word§ spotwe]d wo leve] ]oadin,g dam age accuw
rnulatpn notch effect

E ffects of form ng process of compuston weldng rod on
m anua] SHS weld ing LI1Zhiup XIN Wenong HU Re
nxi HAN Fengdj (Deparmentof Basic Course  (Jrdnance Engp
neering College  Shijiazhuag 050003 China), Pg1— 84

A bstract The nfluence of fom ng process of e can
buston raf onrnanual selfPropagating h gh- tmpemrture synthe
sis (HS weld ng was nvestgated systanatica]ly and the oPti
mun Pammeterswer thamed Resultss showed that he particle
size the fom ng density and the mixing time had sgnificant
effects on the campustion reaction and the welding qualiy As
the Particle size of the powder increased welding spatter hecame
severe and a [otof stanafa enerated n he sean As te particle
size decreased the canbuston velci®y increased and the rod
was difficult to operate The oPtinum Particle size Omake can
buston rd was —p60 © 300 mesh Itwas showed hat here
was a peak n the fom ng density and canpuston vepcity curve
The optinum fming density was heween 7 74 and 3 05
g ar?, Results also showed that when the m xXng tine in
crease the reactpn and spater pecame violent But if hem KX
ing tine was too shogt the powder cau|d not contact adequately
and the heat generated was not encugh tomeljt he meta] The
oPtnum mxing tinewaszgmin Jtwas showed that the diane
ter of the 10d had not obvicus effect on the canpustion and it
could be detem ined by the thickness of the weldn ent

Key words manua] selfPropagating high tmperaure
syntesss Wc]dirlg canpuston welding rod fom ing technology

E ffect of process param eters on strengthenng of stee] sur.
face w ith Fe_A | ntermetallic can pounds ZHANG Deky
WANG Kehong 7ZHANG Jng€ ZHAO Nan ( Schoo] ofMatrials
Science and Engineering Nan jing Unversity of Science and
Technopgy Nanjing210094 China), Pg5— g8

Abstraczt The intemefa]lic canpound F%Al was pre
pPared by Plasna arc surface remelting mn wh ich the m xture of
Al powder and Fe powder was coated on the surface of (035
stee] The effect of Plasna arc surfacing pammeters on fom of

coating was stud ieg
tained The micrstructures and the measured Vickers hardness
of he coating were analyzed The resuls ndicate hat the varia

and appropriate Process paran eterswere Oh

ton of pocess paraneters such as current swng frequency of
weling torch and trave| sPpeed cose]y refates with heat nput
which has influence on rnicrostructurg melthg state of sup
strate  nterface honding of supstrate and coatng and thus the
corrosion angd wear resjstance of the coating is inproved greatly
The o timun surfacing parameters are a current of] 3( A a trav.
e] speed ofs enymn  aswinganpliude of4 mm and a frequen
cy ofg 4 Hz under his experinent cond iton

Key WOrd§
pound;% m jcrohardness

Plasna arc snrfacing ntemetallic can-

M et Jlog8rapPh and high tamPerature mmpact toughness of cir
cum ferentia] joint bY SAW OfBHW 35 steel  WANG X jan
gyuk2 WANG Wenxias, HAO Ruihud (1, Tapuan Bojer
Grouwp Co, Ltd, Taduan3pozrp Ching 2 College ofMate
rials Science and Engineerng Tayuan Un yversity of Technojo
& Tauan(3p024 Chia), Pgo—92 96

Abstrac:t BHW 35 stee] was welded by auamatic sub
merged-arc welding ( SAW ) wih HogMmMOA weld h€ w ires
and flix HR5q After stess relief annealing by the Posweld
heat treatment systamn mpact tests a1 welded pint and hase
200 and 350 C,  ad e
scanning election m Croscopy (SEM) frac‘pgrapb meta]pgraph
hardness and cheamica] canpositions of weld n€ sean were ana.
[yzed The results indicate hat the hBhest hardness of HAZ is
291 6 HV The toughness ncreases gratly canpared with that
at roan tenperature The tanperaure Pedg value of impact ah
soth ing energy ofwelding seam ocaurs atweld of g9 °C  and both
HAZ and basemeta] ofpg ‘C. The mpact taughness inHAZ is
beter than that in welding sean ‘The mpPact ahsorh ing energy of
weled pint isoverq7 33 Jatroan tmpenmture and 134 67 J at
350°C, Which meess he oughness demand pr he welded pint
and basemeta] <M fractograPh indicates that a]] inpact frac
tures of basemet] exh bit ductile dinPJe and the mnpact frac
tures n welled pintat roen tanperature exh hit quasi cleavage
and ductile dimPle W ith the tamperaure increasing
tures suh ected high tmperaure mpact a]] exh hit ductile dim
p]g the better oughness Ls
ductile dimpP fe Ls and te lamger the ductile dimp le i’s the m ore
obvious non_unifom distrpution is

K ey word§ BHW35 Steql supm erged-arc weld join;t
mefllograPh and hardness impactapsorhbing enegy f{ractograbh

mem@]were carried out atp( 100

the frac

tfhe more opvious tearing feature of

W eled joint Properties of Xgg PiPeline steelat—20 °C
LI Jimmut2 DU Zevd LIU Guangyu [IJ X @angyang
(1. Materia] Schogl Tianjin University Tianjin 300072 Chi
na o China Petoleun Ppelne Welding Traning Center
Langfang 065009 Chind), P93—96

Abstrac:t In accordance with the site construction of Xg(
PPeline stee] at — 0 °C, the mechanica] propertes
o8rap i¢ structure Chamy impact apsorh ng€ enegy
and the frmcture sgucure of the girh welded pints ofp71] X
15 9 mm Pipeline are analyzeq The results show that he high
estHAZ haxness vaJue of heXg( PiPe stee] pints 8ithweld ng

metal

hardnes’s
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at—9C cryaweld ng isp10 HV]0 Whichmeets related stand
ards Theweld ng procedure sPecificaton has peen use] m the
Jong distance PiPeline Projects in China s northem area which
obhans satsfacory rcsult, no hardened strucures n the jonts
through m eta]Jurgica] mjcroscopic ohservaton and te taughness
of he pints meeting he requijreanent of related technijca] stand
ards through microswp ic ohservation of the cross secton of the
Charpy test samp fe
Key word; X60 Pibeline steei —20 °C cwo we]ding

welded pitproperties

ADPpPlication of utrasonic sensor to hroken |ne trackng of
TIAN Songyd, SHIRusen, ZHU Xi
YANG Quanhai (HEN Lhu#& (1, College of E lecta
m echanjca] Engineering Hc}iaiUniversiQ’ C}iangzhou213022
Ching 2 ZhangZou hstiue of Mechatonic Technopgy
Changzhou 213164 Chia), P 97—100

Abstraczt U ltrasonic sensor produced by B anner was used
to track a perpd of broken |ine for corrugated hoard at three ve
1ocitie’s and M0 1F2407A was used © sampPle the analpg
sna] of he sensor and transfom it © digita] sgna] Through the
function of fastFourer transforn  the sanple dat was analyzed
to get he frequency mnge of wrget sgnal Then a Butemworth
dBita] filterwas des®ned Filtred data showed that the wave
fom s at the tree vepciteswere very s'rni]a,r the s8na] changed
s@nificant]y at the juncton Position hetween groove and hypote
nuse surface of he corrugated boarg and the signaJwere Jeading
or |ag at the junction positim hetween the top and hYPotenuse
surface of the oorrugated hoard hecause of the characteristics of

corrugated hoard

aohu d

the scatterng and reflection of ultrasound The fomerwas cha
sen target position The bwoken [ne fian the given point was
tradked repeated [V atwel] ing tractor Peed of 500 ctsys The re
sults indicated hat he sig&almutational site was the hroken pa.
Sition and te error range was— () ) ©—(Q (4 mm

Key word§ uJtrasm ¢ sensox proken [ine ﬁacking fst
Fourjer transpln’n digia] filtering

TiC particle reinforced Fehased cam posjte coatings pra
cessed bY supm er8ed-arc weld ng adding of ally powder
LIU Junhat? HUANG Jihud LIU Junhd, SONG &ui
iang (1 Schoo]ofMaterials Science and Engineering Unersiy
of Science and Technopgy Beijing Beijing 100083 Ching 2
DepParment of M echanijca] and Electran ¢ Engneering W ehai
Vocationa] Colle8e W ehaigeg19 Ching 3 Deparment of
Mechan jca] and Electon jc Engineern@ W eifang Un versiy W e
ifng 261043 Ching 4 DeParment of Vocationa] Skills Train
ing Center W ehaiVocatpna] Colle8 W ehaipgq219 China),
P 101— 104
Abstrac:t T particle reinfrced Fe based camposites
coating€s were i sitl synthesized on surface ofQp345 stee] by sub-
m ered arc weldng of the canpacts of m xed ferrotimniun ferra
chram juy  jron and carhon powers etc The coating waswithout
inciusi(n’s porosity and oter de&ctys no need to pre
heat before welding€ and slow coolng after weldin€ M icrostruc.
tures of the coating€ were opserved hY scannng electron micra
soPe FM), X-ray diffraction ( XRD) and Enery D isperse
Sbectroscopy ( EDS),
crohardness tester The wesults ndicated that he fine T{C Parti

cracks

and m jcrohardness was measured by mi

cleswer fmed by using supmnerged arc welding process and
distrbutd n the matrix and te particles sjzes were under p
pm  Themjcrostructure of he coating cansisted of T{C partic]c§
manensite and austen it’c and the microhardness of the coating
was up t0g01 HVQ 2 whicth was apout3 tines of that of the
basedmeta]

K ey Word§ supmerged arc we]ding TC partic]e coat
ing i situ fomation

Analysisof T-jontweld shaping characteristics and nfluen
cing factors by Jaser. TIG hybrid welding titanjum a oy
WANGMir 2 GU Kanfng WEI Qiang, YU Ying, WU
Liﬂ’ CHEN Yanbin (1 Stat Key Lahoratory of Advanced
W el ng€ Production Technology Harbin Institite of Technology
Haethin 15000, Ching 2 Shenyang Institute of Autanaton
Chihese Academy of Scicncc§ Shenyang 110016 Chin,;;l 3
Shenyang Un versiy of A eronautics and Astronau tics  Shenyang
110136 China, P 105— 108

Abstrac:t A new laserTIG ( laser beam and wungsten in
ert8asy hybrid weld ng Procedure for titan im a]py T pint struc
ture called single passwelding and doub e backsie shaping tech
nolpgy is proposed The fom ng properties of he T- pint struc
ture s analyzed and disaussed under d ifferent testing conditins
bY a serjes can paratijve welding experinents to revea] the op tima]
schame of single pass weld ng and doup le backside shaping with
laser TIG hybrid welding fr tianjun alpy T- pintstucture The
results indicate hat conparngw ith he TG melt through weld ing
mehois the proposed single Pass welding and doub e backs e
shaping technogy based on laserT{; hybrid weld ng€ procedure
for titanjun alpy Tt joit structure s opvpus]y advantageous in
weld pm ng weld M jCrostru cturg weld c(mposit'pn weld
properfy weldng effrceney and the w©lerance to gaps hetween
Plates

Key Word:s
weld pming

titmjum alpy T pint hybrd welding

ExPerimenta] analysis of exp psive welding of NiT 1 alpy
DING Yanjur, TONG Zhe§ LI Jnfi, LIN Yulong (1,
College of Materjals Science and Engineering InnerMmgolia U-
niversity of Technola®y Hohhotg1gp51 Chihg 2 ExPbson

Processin@ MiJl Beijing Haoyu Industy and Trade Co Lid,
Beiiing 102300 Chia), P 109— 112

Abstrac:t The explosive weld ng technology f{r unan
nealed N i1 shaPe manory alloy is sudied by means of e ower
lin itmehad and the desi€n of structure of r€d bufferng Jayer
The chemica] canposition and structure of weldng€m aterials are
analyzed wit optical microscopy scannjng electron m Croscope
and energy disPerse spectroscopy The resu]ts show that he ex
P losive weld ing of unannealed N1T'i shaPe memory aljoy is possi
ble by replacing he flexple bufferpg yerwith he rid buffe
ring jayer and using rgd anvil The exPlosive weld ng has little
effecton the chamica] canposition of welding mareriaLs only a
few grajn refinement n transition regon which is 1o pm fram
the weld joint The chemica] canpositions of the weld joint and
the basematerja] are hasic identica] Jthas an mporant sgn ifi
cance that keeps the shapememory functon of the Ni'i alloy

Key wo rd§ NiT1 shape memory aipy exp Josive weld-
ing ower [initm CIhOgl m crostucure



