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Table 4 Chem ca] compositons of hbase materia] and
we [ hg wres
C Si Mn S P Cu Nb  Fe
0 140 018 1. 10 0.002 0 014 0 012 0 019
1 0031 087 1.51 0.008 0. 008 Q076 —
2 0072 08 1.54 0006 0 007 Q071 —
3 0120 090 1.56 0.005 0. 007 Q076 —
4 0070 071 1.35 0005 0007 Q082 —
5 0068 094 1.52 0.004 0.008 0 082 0 060
6 0072 118 1.73 0006 0.007 Q085 —
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Tabl 2 Chemica] compositons ofweld metals
C Si Mn P S Nb Fe
1 0047 Q75 142 00 0011 —
2 008 073 140 000 0010 —
3 0110 077 145 000 0009 —
4 0077 052 121 0Q0® 0009 —
5 0078 Q70 138 Q00D 0008 0 048
6 0081 08 153 000 0010 —
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Tablg Transiton coeffcients ofman elments nwel-
ng wyes
Y
C Si Mn Nb
1 110 7 95 1 % 9 —
2 99 7 91 5 9%. 6 —
3 88 3 94 5 % 0 —
4 97 7 79 8 €N 7 —
5 102 3 82 0 9.3 86 6
6 101 3 817 91. 8 —
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Tabk 4 Tensike Propertes ofweld meta]
Ry /MPa R, /MPa AV
1 332 478 322
2 402 542 280
3 392 555 28. 2
4 350 497 333
(b) ENbICHK1R4E 5 610 703 223
6 403 550 28. 7
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Fig. 2 Microstructure of weld zone 2 4
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Tabks Mpactpopertes ofweldmeta]
Ay /]
0T —20°C —40C —60C
(b) & NbIT R B4k . 144 151 167 144 133 138 20 106 108 67 87 10
154 138 8 55
B3 BHEEREBRITHABA TSSO 5 159 136 144 107 85 132 125 72 47 28 26 26
Fig. 3 TEM micrographs and SAD pattern analysis of 146 108 81 27
precipitates 3 180 164 158 120 118 124 51 33 54 44 54 51
167 121 46 50
4 182 176 193 156 158 122 104 119 116 65 97 64
184 145 113 75
100 80 25 16 43 19 12 10 10 646
Mnp Si ( 4 4 .2 : 68 26 1 5
) 6 104 26 35 25 30 16 26 38 14 8§ 119
55 24 26 9
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Abstrac:t The npmaton detecton and weld sean trac.
ng systam s analyzed on the h £h- Pressure water env jrorm ent ro.
tatng arc welding hardgware platom and the systan transfer
function and discrete state equaton is obtained Based on the
discrete state equat'pp the fuzzy and fuzzy slidih€ mode control
ler is used to trace the step signa]| w it noisg the result shovs
that fuzzy sliding mode conto]ler is very good atantjjanming BY
uspng he sujap le fuzzy s|dmg€ mode contro]ler desigp
track ng experinent is done n te hL€h Pressure water environ
ment The heoretica] analysis and experinenta] results show hat

the seam

fuzzy s]ding€ mode conto]ler used in rorting arc welding seam
track n€ i high Pressure water envjronment is effective

Key Word§
sean wacking 1z slidngmode con roller

h&h-Pressure water enviroment welding
’

E ffectsof weld ng€ wire can positon on propertiges of welding
joints for high-Peed train hogie [U Shanping WEI Shi
tong [ IDm@anzhong [I1Y 1w, HE Guangzhong 7HAO X&
(1. Institute of Meta] Research Ch nese Academy of Science§
Shenyang 110016 Ching 2 Changchun Raiwvay Vehicles Co,
L, Changchuny3ppe2 Ching), P21—24

Abstract 355 pG3 stee] Plates or hgh-sPeed train ba
giewere welded bY Ar rich CO), &as shielded welding The bum
ing Joss and wansiton fw of C Si Mn and Nb elenents in
the effects of he
Si Mn and Nb elaments inweldingw jre on fem echanica] prop
erties Oof the we]d meta] were researcheq The exPerinenta] re.
sujts show that he buming Joss ofMn and Siwill haPPen during
the At rich (0 &s shielded welding process and the welded
joint properties matched with the base meta] can he ohtained by
increasing theMn and Si contents i the weld ng wire The bum
mng loss rule of C relates © the orig€nal contents of a]] elements in
the welding wire W it he increase of he(§ Siand Mn contents
in the weding wir,e the strength of he weld meta] increase§
and the elongation of e we]d meta] decreases The add ition of
Nb can mpove he strength of the weld meta] sighificanty but
deterprate its Plasticity and inpact ughness and 0 the Nb
content n e weld ng w ire should be cantro]led strictly

Keywords
snucturg mec};animl pPropertes

welding w jre were anayzed Furthemore

Penetraton Iatp transfercoefﬁcien;t micra

Fomaton of Jaser claddng€ layer of T{C_-N{ rBSi canpos
ites ZHAO Wemin HE Qingkun HAN Bin YANG M in
glei ( Colle8e of Mechanijca] and E Jectronjc Engineerjng  China
Unijversjty of Petroleuny  DongYng25706] Shandong China),
P25—28 32

Abstract A TUCNICBSicanposite was dePosited on the
surface of mri[)m Steelbyc()2 Jaser and powder formulawas ad.
justed to mprove fe appearance and microstructure unjfom ity of
the cladding Jayer (Causation of gas Porosity and crackswas ana
[Yzed and correspondng€ measures were taken 0 acqujre integral
cladding layer The mesults show that &od a@Ppearance of clad
ding layer can pe optained with the increase in TiC content ©
4004 while he appearance can he mpoved with the additon of
molYpdenun jon Mohdenun jron can aJso pe used to impove
the unifor iy of T distributed i m jcrostructure  Cracks in
cladding layer are col cracks addn&€ TC toN{CmBSi a]loy can
refie grain and hus ph bit cracking Butadd n€ ©omuch mo.

[Ybdenun jron wi]] Pranote the sensitivity of crackin€ Gas Pa
rosities in cladd ing€ lyer are produced by the use of organic b nd
er and using lov Jaser scan rate or jnorganic hinder can remove
the 8as porosity
Key wo rd§
fomatiop cmck;i s porosity

meta] matrix anposite§ laser cladding

M icrostructures and properties ode YAG laserweldedgog
MPa TRIP stee] WANG Wenquar, MA Kai SN
Daqiaﬂ, KANG Chunyur? ¢ | Schoo] ofMaterials Science and
Engneering  Jilin Universiy Changchun 130025 Ching 2
Changchun Institte of Technopgy Changchun3gpj2 Ching
3 DepParment of Materia] Science Engneerng Pusan Na
t'pnalUnivcrsi‘Q’ Pusan g9 Koreay, Po9—3p

Abstract  Nd YAG laser welding of wld mlled TRIP
stee] sheetwit tensife streng€t ofgyg MPa and thidkness ofy, 2
mm was carried out The effects of welding speed on head mor
Pholgies and cross sectin shape were mvestgated The micra
structures of welded jointwere obsewed The hardness distrbu
t'pr,l tensile strengt and fomability of he welded pint were
testd The results shov that for the sane Jaser power b Jowholes
occur on weld pead at Jov weld ng€ speed and spatters occur at
h&h weld ng sPeed In addita) welding sPeed ajso has nflu
ence on penetration and bead width The weld meta] s mainly
canposed ofmartensijte due © high cooling rate of jaser welding
The anount of martensjte decreases rap [y approach n€ base
meta] fram weld bead center Thcrclbr’c the weld meta] or heat
affeced zane has maxinum hardness r fe whole welded pint
The tensile strength of he welded joint PerPend icular © the weld
line is equa] to hat of the base mew] but the tensife strengh of
welded jont paralle] © the weld line i higher than that of he
basemeta] The Plastcity and fomability of the welded pint are
impajred hecause of the pmmation of marnensite in the weld metal

K ey word§ laserwelding utra h8h streng8t stee;l mi
crostrucurg  popenty

Sensing sgna] pattern analysis of hi8h-sPeed rotatpna] arc
n GMAW SHIYonghua ZENG Songsheng WANG Guor
ong ( Schoo] of Medhanica] and Autanotive Engineerng  South
ChinaUnijversity of Technolog (Guangzhousiog4g China), P
33— 36

Abstrac:t Weldng electrical sgnals are used directly by
arc sensor to track weld seams Rowtina] arc has great impor
tance hecause it can he furfyerused © inprove the weld head ap-
pPearance The curentsgnals are sinulated based on the mathe
matica] mode] of fasmeta] arc welding (GMAW) and the d¥-
namic mode] of wire tpmotion Welding experinentsw iy differ
entweldmng parameters have heen perfomed and the weld hg
wavefoms have heen acquired The results show that he sinulja
ted current wavefmms are consistentwit the acquijred wavefom s
in experinents The as¥ynmetry of current waveforn in each arc
rotating cycle is proportion to the orch deviation The hiher he
arc rotatng speed §  the snaller the cument anplification is
The biger the matngradius 5 he higher he sensitivity of he
arc sensor is The results of this work are helPfu] to the desgn
and app licatpn of h Bh sPeed otatinal arc sensor systans
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