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Table 1 Thermo-mechanics characteristic for Q345
7/C AWem 1T cljKg 1T a, /(1076 °C 1) EIGPa R, MPa
20 48 461 11.9 212 343
200 47.5 533 13 199 276
400 41.6 611 14.1 184 167
600 35.5 778 14.9 164 0.5
1500 36 780 15 73.75 0.35
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Table 2  Welding deformation under different welding se-
quences
A1'11 /mm AHZ/mm
1 O O 13. 287 eow 11. 988
2 O © 1. 707 gg 11. 983 5
Fig. 5 Angular deformation
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determined. Hfect of argon arc remelting parameters on micrstruc-
ture and mechanical properties of hot dipping aluminizing surface was
investigated. The results show that for the hot dipping aluminizing
coating after argon arc remelting treatment stratification phenomenon
disappeared gradient transition on microstructure appeared speci-
men conssted of remelting layer; transition layer and substrate. Ar-
gon arc remelting treament can obviously increase micwohardness of
hot dipping aluminizing coating. The process parameters influence
the depth hardness and crack rate of the remelting layer matkedly.
With the welding cuwent increasing or the welding speed decreasing,
the remelting layer depth and hardness increases and the crack rate
decreases.
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Simulation of viscoelastic heat during ultrasonic welding of ther-
moplastics ~ ZHANG Zhengiang', ZHANG Zongbo's LUO Yi"?,
WANG Xiaodong"?, WANG Liding"? (1. Key Laboratory for Preci-
sion and Non-traditional Machining Technology of Ministty of Educa
tion Dalian Univessity of Technology, Dalian 116024, Liaoning,
China; 2. Key Labomatory for Micro INano Technology and Sy stem of
Liaoning Province, Dalian 116024, Liaoning, China). p 97— 100

Abstract:  Viscoelastic heat is one of the main heat sources
during ultrasonic welding of thermoplastics. Unfortunately the present
works could not definitely take into account the dynamic viscoelastic-
ity of themoplastics. In this paper a simplified method was proposed
to characterize dynamic viscoelasticity based on static relaxation
modulus and TTEP (time-temperature equivalent principle). The
method could represent dynamic modulus as the function of tempera-
ture and frequency, and avoids calculating dynamic modulus of high
frequency by shifting and extrapolating the dynamic modulus of lower
frequency from experiments. With the method mentioned above, a
strategy was put forward to simulate the viscoelastic heat of PMMA
(polymethy | methacrylate) under periodic load using FEM (finite el
ement method). The calculated temperature shows a similar tendency
as tested results in other literatures.

Key words;  ulirasonic welding; dynamic viscoelasticity; vis-

coelastic heat; finite element method

Joints performance of diffusion bonding between pure Cu and
stainless steel and dynamic analysis of atomic diffusion LU
Shuying (Key laboratory of Advanced Non-femous Metals Henan
Univesity of Science and Technology, Iuoyang 471003 Henan
China). p 101— 104

Abstract  The effects of welding parametas on the peror
mance of the joints of pure copper and ferrite 410L and joints of pure
copper and austenite 304 stainless steel were researched by mi-

tensile test and EPMA. And
atomic diffusion mechanism of two kinds of joints combined theoreti-

crostmuture obsewvation  hardness,

cal calculation was also discussed. The result indicated: as bonding
pressure and bonding time fixed the joints tensle strength increased
with the bonding temperature. Optimal bonding temperature of Cu/

410Lis about 50 K lower than that of Cu/304 because the diffusion
speed of Cus bec fernite is faster than in fcc austenitic. The mea-
sured diffusion speed of Cu atom in stainless steel is smaller than the
theoretical value because the theoretical value was obtained based on
assuming 100%{ full adhesion for the surface in initiab but the actual
bonding surface is mugh in initial stages.
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Microstructure and properties of 65Mn spring steel by laser
welding LIU Qibin, LI Bin (Matenals School of Guizhou Uni-
vemity, Caijiaguan Branch, Guiyang 550003, China). p 105— 108

Abstract
steel was welded by 5 kW CO, laser welding equipment. Micostruc-

To obtain excellent welding joink 65Mn spring

ture, tensile strength tensile fracture and residual stress of this joint
were investigated by means of OM, XRD, SEM. micwohardness test-
ing machine, electronic universal testing machine and residual stress
test machine. The expermental results indicate that the fine equiax-
ised crystal dendrite crystal and cell grain are formed from welding
central zone to edge zone, respectively. In the HAZ, the over-heat-
ed zone is manly comprised of coarse acicular martensite. Recrystal-
line zone mainly consistes of fine acicular martensite. The part trans-
forming zone is comprised of ferrite and pearlite. The welding joint
mainly consists of fine o-Fe, Fe;C and FeSi. The highest hardness
value of welding zone and HAZ is 720 HV and 770 HV, respective-
ly. The hardness decreases significantly from HAZ to base metal.
The average tensile strength of welding joints is approximately 475
MPa The average resdual stress in welding zone is 105 MPa, and
the average residual stress in HAZ is — 60 MPa.

Key words:

ture; properties

spring steel; 65Mn; laser welding; microstruc-

Prediction for welding deformation reducing by welding se-
quence optimization of upper plate ZHOU Guargtao"?, 1IU
Xuesorg®, YAN Dejun’, FANG Hongyuan®(1. College of mechani-
cal Engineering and Automation Huagao University, Xiamen
361021, China; 2. State Key Laboratory of Advanced Welding Pro-
duction Techmwlogy, Haibin Instiute of Technology, Harbin
150001, China). p 109— 112

Abstract:  The numercal simulation of welding deformation of
upper plate structure for large-scale crane box beam was conducted
using the themo elastic-plastic method. Analysis model was estab-
lished to quantitatively describe the effects of welding sequence for
both longtudinal 1ib to upper plate and transverse b to upper plate
on welding defomation. The optimal welding sequence of the whole
structure was obtained by the term of the “ and” relation. The smu-
lation value of deformation under the optimal welding sequence was
contrast to measured value to show the beiter agreement for two val-
ues. The deformation of the optimal sequence and the wost sequence
was 15. 12 mm and 28.47 mm respectively.
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