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expands along the finer grain boundary or subgrain boundary dunng
in 690 nickel-based alloy
swfacing metal Mn weakens the negative influence of Nb on solidi-

the solidification process. Furthemore,

fication cracking resistance to some extent by restraining the segrega-
tion effect of Nb and then the cracking resistance is improved.
Key words:

mechanism

690 nickelbased alloy; solidification cracking;

Characterization on strength and toughness of welded joint for
ultralow carbon bainitic steel GUO Aimin"?% TIU Jibin%
MIAO Kai’, DONG Hanxiong’ ZOU Dehui®, HE Xinlai' (1. School
of Materials Science and Engineering Beijing University of Science
and Technology, Beijing 100083, China; 2. Research and Develop-
ment Institute, Wuhan Iron and Steel (Group) Comparny, Wuhan
430080 China). p73— 76

Abstract:

bon bainitic steel with themmomechanical control process by utilizing

The weldability was investigated on ultra low-car-
shielded metal arc welding submerged arc welding and welding
themal simulation test. Results showed that hardness is a little dif-
ferent in the heat affected zone (HAZ). The maximum hardness in
the heat affected zone was less than 60 HV. Compared with the same
class of low alloy high strength steels the uniformity of strength in
HAZ increases rematkably. The heat affected zone has high tough-
ness. The impact absotbing energy at—40 C reaches above 60 J in
the simulated coarse-grained zone when the heat nput was 56 kJ/
em. The impact absorbing energy at— 40 C reached above 100 J in
shielded metal arc welding, and submerged arc welding.

Key words:  ultra-low catbon banitic steel; welding; heat

afected zone; toughness

Brazing process of high temperature brazing filler metal
BCo45NiCrWB LIU Enze"% SUN Shuchen', TU Ganfeng',

ZHENG 7Zhi% Tong Jian®, Guo Yi*(1. School of M aterials and Met
allurgy, Northeastem Univessity, Shenyang 110004 China; 2. Su
peralloys Division, Institute of Metal Research Chinese Academy of
Sciences, Shenyang 110016, China). p77— 80

Abstract:  Wettability and flow-ability experiments of a high
temperature brazing filler metal BCo45SNiCrWB were studied. Dy
namic analysis of brazing process was studied by a STMD-300 surface
tendon test apparatus. Microstructures of brazed joint with different
brazing processes were studied. Micmwstructure of brazed joint was
analyzed by optical micoscope. The element distribution of brazed
joint was analyzed by electron micwoprobe. Rupture life of brazed
joint at the condition of 980 “C/ 132 MPa was tested. The best braz
ing process of BCo45SNiCrW B alloy was established. The brazing pa-
rametens are 1220 “C/2 b+ 1080 “C/4 h+900 “C/16 b all by
argon quench. Results show that the high temperaure brazing alloy
BCo45NiCrWB has excellent process brazeability. At the condition of
980 ‘C/ 132 MPa the wpture life is more than 60 hours.

Key words:  brazing; wettability; flow-ability; mpture life
Effect of thermal cycles of DSAW on microstructure in low alloy
high strength steel ZHANG Huaun ZHANG Guangjun
WANG Junheng, WU Lin (State Key Tabottory of Advanced Weld
ing Production Techmlogy, Haibin Institute of Technology, Harbin

150001, China). p81— 84

Abstract
plate welding, a new high efficiency technique which does not need
back chipping— double-sided double arc welding (DSAW) was prmo-
vided. Backing run with double sded double pulsed gas metal arc

Acoording to the low alloy high-strength steel thick

welding and other passes with double-sided double gas metal arc
welding The temperature fields of single TIG (tungsten inertgas)
welding and DSAW near the bond area were measured by the method
of hiding themal-couple in drlled hole. Compared the thermal cy-
cles of two methods the #g/5 and 73,3 of DSAW are higher. In
DSAW, fore pass provides the rear pass with a preheat action and
rear pass provides the fore pass with a postheat treatment. In single
TIG welding, micwostucture of weld and coarse grain zone is coarse
martensitic, but in DSAW weld contains a few of acicular ferrilite
besides of martensitic. Moreover, micstucture of coarse grain zone
is smaller than that of single TIG welding. Micmwhardness distribution
results indicated that hardness of DSAW was lower than that of single
TIG welding.
Key words:
field; T joint low alloy high strength steel

double-sided duble arc welding; temperature

Effects of heat treatment on microstructure and properties of
electron beam welded TC4 titanium alloy GU Baolan, DING
Dawei  WANG Li; XU Xuedong (Institute of Micrestucture and
Properties of Advanced Material Beijing University of Technology,
Beijing 100022, China) . p85— 88

Abstract  For electron beam welding( EBW) of TC4 titanium
aloy with different preheat treaments and post-weld heat treatment
microstructure and phase composition charactenstics of these welds of
TC4 were studied by means of optical microscope and X-ray diffrac-
ton. Tension and mpact test were carred out at om temperature.
The results indicated that the micwostcture of o kinds of base
metals is the mixture of @ phasse and B phase, but their state and
distribution are different. The postweld solution and aged operation
carried out in the case of annealed welds leads to a coarsening and
homogenous of the acicular @, the micwstructures is typically reticu-
lar structure. The welds in solid solution state were given a relief an-
nealed after welding, whose micwstructure at FZ is tempered
martensite ain side prior3 grains and at grain boundary a. Itinduced
that the ultimate tensle strength (UTS) of annealed state welds is
less than that of wlution treated welds but the impact toughness of
the fomer is greater than that of the latter. However the UTS and
impact toughness of these wo kinds of welds are greater that that of
base metal.

Key words: TC4 titaniun alloy; electron beam welding; mi-

crostructure; mecharical properties

Finite element analysis simulations of life prediction for PBGA
soldered joints under thermal cycing TONG Chuan, ZENG
Shengkui, CHEN Yunxia (Reliability Research Institute, Beihang
Univemsity: Beijing 100083 China). p89— 92

Abstract:

nent was selected and the plastic ball grid aray packaging was mod-

A typical plastic ball grid array (PBGA) compo-

eled as a ti-layer structure composed of encapsulation die and sub-

strate. Viscoplastic model was used to describe the behavior of SnPb



