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Fig. 1 Schematic of cracks near weld of pyrolysis tube
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Fig 5 Orthogonal projection for inclined crack
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Fig.4 An example for surface crack of pyrolysis tube
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Fig.6 SIFs for cracks with different depth( a,— 1.0 mm)
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Guilian® (1. School of Materials Science and Engineering Dalian
Uniersity of Technology, Dalian 116024, Liaoning, China; 2. Re-
search and Development Cente; Wuhan Iron & Steel (Group) Cor-
poration, Wuhan 430080 China). p93— 96 100

Abstract:

mination of SH-CCT diagrams and the characteristics of micwstruc-

The experiments were carfed out upon the deter-

tures and propetties in simulated coarse grain heat affected zone
(CGHAZ) of hot continuously rolled copper-bearing steel under sn-
gle and double welding themal cycles usng themal simulation. The
results show that with the help of SH— CCT diagram of copper-bear-
ing steel, it is proposed to choose #g5 ranging from 7 sto 35 s duning
welding. The copper-bearing steel has a narrow range of heat-input
and brttlement is easy to happen in the region of CGHAZ with higher
heat-input. Granular bainite transformed from austenite leads to brit
tlement. Softening starts when #gs is more than 7 s. The dissolution
of e~ Cu coarse lath bainite and more ferite cause softening.
Moreover, the impact toughness decreases dramatically and obvious
brttlement happens in the intercritical region of CGHAZ. The reason
is peatdite formed on the interface of orginal austenite and coarse
granular bainite, which can reduce the impact toughness.

Key words:
grain heataffected zone; SH— CCT; softening; brittlement

copper-bearing age-hardening steel;

coarse

Submerged-arc welding agglomerated flux for pressure vessel of
ZONG Lin', WANG Zongjie’ (1. School of
Mechanical Engineering, Shenyang Institute of Chemical Technolo-
gys Shenyang 110142 China; 2. School of Materals and Science
Engineering, Shenyang University of Technology, Shenyang 110023

China). p97— 100

Abstract;
chemical compositions of the deposited metal

anti- H, S corrosion

alkalinity and
a submerged-arc

Through analyzing slag system,

welding agglomerated flux for pressure vessel of anti-H,S cormwsion
with Al,O5— CaFy;— MgO— SiO,—MnO—TiO; fluonide and alkaline
type slag system was developed. The expermental results indicate
that agglomerated flux matched wo kinds of welding wire made inin
stitute of metal research chinese academy of sciences can both pro-
duce high tensile strength and low temperature impact toughness and
good properties of the resistance to H,S corroson. For matching the
17 welding wire, the weld metal have a relatively laige component of
Mn  brngs down the Y=« transformation temperature, acicular fer-
rite increases in the weld metal. Thereby, the welded metal have
higher low-temperature impact toughness. The low content of C, S
and P has contributions to enhance the strength and impact toughness
of the weld metal. The content of oxygen is only 0. 035% and nito-
gen is only 0.008%. The oxygen content reduces which causes to
pwoduce bigger dimples in the ductile fracture appearance. At the
same time the number of acicular ferrite increases so the impact
toughness is enhanced.

Key words:

toughness; chemical composition

agglomerated flux; anti-cormsion; strength and

Numerical simutation on cracking growth behavior under effect
of residual stresses in welding of pyrolysis tube 7ZHU Jinda-
n', ZHANG Lijing®, GONG Jianming” (1. Mechanical Technology
Department

Nanjing College of Chemical Technology, Nanjing

210048 China; 2. School of Mechanical and Power engineering
Nanjing University of Technology, Nanjing 210009, China). p101—
104, 108
Abstract
about the cracking growth behavior of circunferential and inclined

This present focuses on the numerical prediction

cracks generally observed in the region of heat-affected zone on the
effect of residual stresses of butt-welding of pyrolysis tube. Finite el-
ement alternating method (FEAM) based on VNA algorithm combin-
ing with finte element modeling was utilized to imvestigate the effect
of residual siress on cracking and predict the cracking growth tenden-
cy according to the variation of stress intensity factors along the crack
edge. The results show that under the effect of welding residual
stresses the circumferential cracks may tend to circunferentially
lengthen along the major axis of crack and both lengthening along
major axis and being deep along minor axis of inclined crack may oc-
cur.

Key word:

cracking growth

pywlysis tube; residual stress; FEAM; FEM;

Influence of Sb on Sn— 0. 7Cu solder s melting point and sol-
CHEN Leida, MENG Gongge, 11U Xiaojing,
II Zhengping (School of M aterials Science & Engineering, Harbin
Haibin 150040 China).

dering interface

Univemsity of Science and Technology,
pl05— 108

Abstract  The influences of Sb (0. 25%. 0. 5%, 0. 75%
and 1.0%) on Sn—0. 7Cu lead-free solder’ s melting point and sol-
dering inteface was studied by scanning electron microscope and dif-
ferential scanning calorimetty equipment. The result indicates that
the melting point mises from 226. 38 C to 227. 09 C as Sbh was
added into the SnCu solders from 0. 25% to 1. 0%. But the melting
point changed a little when Sb is less than 0. 75%, only when its
content comes up to 1. 0% the melting point changed obviously.
When SnCu solder contains 0. 5% Sh the pattem of IMC Cintermet-
allis compound) changes obviously, scalloplike IMC becomes smooth
and the thickness of IMC becomes small and big prismatical CugSns
is avoided; the growth of IMC is inhibited and the grain is refined.
When more than 0. 5% Sb is added into the solder; the big prismat-
ical CugSns is fomed again and IMC becomes thicker. The spiece of
IMC wasn’ t changed when Sb is added into Sn—0. 7Cu solder

Key words;  lead-free solder; melting point; soldering interface
Effects of time interval in rapid prototyping of Al-alloy based on
welding SHEN Jungi HU Shengsun LIU Wanglan, HAN Jin-
ghua (School of M aterials Science and Engineering Tianjin Univer-
sity, Tianjin 300072, China).p109— 112

Abstract
ing, heat input has great effect on the quality and capability of work-

In the process of rapid prototyping based on weld-

pieces. Time interval of deposited layers is used as a method of con-
trolling the heat input in rapid pwtotyping process of 5356 Al-alloy
based on AC gas tungsten arc welding ( AC-GTAW). Under the con-
dition of various time interval of deposited layers the surface mor-
phologies and micwstructures of deposited layers are better than that
in equal time intewval of deposited layers.

Key words;  rapid pototyping based welding; AC gas tung-
sten arc welding; Alalloy; time interval of deposited layers



