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maximum value of the first main stress in the copper columns and
joints appeared in the edge corner of the lowest layer and the
maximum stress in the chips appeared in the inner surface of the
TSV. In order to simulate the influence of structure parameters
on the residual stress the orthogonal test with three factors and
three levels was designed using the maximum stress of the joints
as the response. The three main factors influencing the residual
stress in the package the resin thickness the chip thickness
and the resin hardness were chosen to be the parameters of the
package structure. The results showed that the resin thickness
played the most important role but the resin hardness played the
least important role in affecting the siress in the joint.

Key words: 3D package; intermetallic compound joint;

finite element simulation; parameter optimization

On-site turbine blade repairing robot with self-positioning
function MA Xiande CHEN Qiang SUN Zhenguo
ZHANG Wenzeng ( Key Laboratory for Advanced Materials Pro—
cessing Technology Ministry of Education Tsinghua University
Beijing 100084 China) . pp 21 -24

Abstract: A type of mobile robot with self-positioning
function was developed to accomplish the task of repairing large
turbine blades with complex curved surface in closed on-site en—
vironment. The robot system consisted of a gapped-adhesive mo—
bile platform a multi-degree-offreedom manipulator and a
multifunctional operation unit. It can reliably adhere to the
blade while flexibly moving on the blade surface and complete
all-position welding air gouging and grinding tasks. The hard—
ware platform of the self-positioning system was built using the
inclinometer to adjust the pose information acquired by the iner—
tial navigating method and using the geometric feature of the
blade surface to adjust the position information acquired by the
odometry method. The experiments on the simulating blade
showed that the pose error was less than 0. 5° and the position
error was around 35 mm which can satisfy the self-positioning
precision requirement of the blade—repairing tasks.

Key words: turbine blade; welding; mobile robot; self-

positioning; geometric adjustment

Laser cladding of in-situ TiB,-TiC particles reinforced Fe-
WANG Xinhong ZOU Zengda QU Shiyao
( Key Laboratory for Liquid-Solid Structural Evolution and Pro—

based coatings

cessing of Materials Ministry of Education Shandong Universi—
ty Jinan 250061 China) . pp 25 -28

Abstract:  In-situ TiB,-TiC particles reinforced Fe-based
coatings were produced on carbon steel substrate by laser melting
of mixture of B,C TiO,
loy powders. The phase structure and microstructure was investi—
gated with XRD and SEM. Meanwhile

wear properties of the coatings were tested with the micro—~vickers

graphite and Fe-based self-melting al—
the microhardness and

and block-on—ing wear testing machine. The results showed that
TiB, and TiC ceramic particles were synthesized from the reaction
and the TiB,

and TiC particles were uniformly distributed in the coating. The

of B,C + TiO, + C during laser cladding process

amount of TiC decreased with the increase of laser power densi—
ty. The microhardness and wear resistance of coatings were high—
er than those of 45 steel substrate.

Key words:  TiB,-TiC particles; laser cladding; micro—

structure; wear property

Crack tendency and mechanical properties of ductile cast i-
ron joint by fiber laser-MIG hybrid welding ZHENG
WEN Peng' > SHAN Jiguo' >( 1. Department of Me—
chanical Engineering Tsinghua University Beijing 100084

Shiqjing'

China; 2. Key Laboratory for Advanced Materials Processing
Technology Ministry of Education Tsinghua University Beijing
100084 China) . pp 29 -32

Abstract:  Fiber laserpulsed MIG hybrid welding of 5
mm-thick ductile cast iron sheet was conducted with 308L stain—-
less steel wire as the filler metal. The effect of welding parame—
ters on cracking tendency was discussed and joints with good
formation and no cracks were obtained. The results showed that
penetration ratio decreased with increasing welding current and
decreasing laser power which subsequently decreased the crack
tendency. Based on hardness and microstructure analysis the
change of carbon content induced by penetration ratio was the di—
rect reason for crack tendency. Multidayer and multipass weld—
ing was carried out on 10 mm-thick ductile cast iron plate using
the optimized parameters and the tensile strength and elongation
of the resultant joints reached 73% and 20% of those of the base
metal respectively. The existence of ledeburite in partially melt—
ing zone resulted in the brittle fracture of the joints.

Key words: laser-arc hybrid welding; ductile cast iron;

partially melting zone; crack; mechanical properties

Effect of thermal exposure on microhardness and element
distribution in welding interface of Ti24Al45Nb-. SMo/
TC11 dual alloys QIN Chun' YAO Zekun' ZHOU Wei'
GUO Hongzhen' CAO Jingxia®( 1. School of Materials Science
and Engneering Northwestern Polytechnical University Xi‘an
710072 China; 2. Titanium Alloys Laboratory Beijing Institute
of Aeronautical Materials Beijing 100095 China) . pp 33 =36

Abstract:  Microhardness and element distribution in the
welding interface of Ti24Al45Nb-.5Mo/TC11 dissimilar alloys
was investigated through thermal exposure experiment at 550 °C
for 50 h. The results showed that the microhardness of Ti24Al-
15Nb-. 5Mo alloy after gradient heat treatment was higher than
that after double heat treatment. Under gradient heat treatment
the decrease of acicular a phases in weld seam with 30% de-
formation resulted in increase of the microhardness while the
microhardness in Ti24A145Nb-. SMo alloy decreased due to
the release of lattice distortion energy. However the microhard-
ess in the welded joints under 40% 50% deformation and gra—
dient heat treatment decreased after thermal exposure because of
the decomposing and growing of phases in the seam. Elements in
the welding interface continued diffusing during thermal exposure
experiment. The lattice distortion increased as Nb content in—
creased significantly in the weld seam after thermal exposure
which also resulted in the increase of the microhardness.

Key words: dual alloys; microhardness; elemental diffu—

sion

Shape design of reinforcement for under-matched butt joints
under three-point bending load in elastic stage WANG
Jiajie' > DONG Zhibo' LIU Xuesong' FANG Hong yuan'
GANG Tie' (1. State Key Laboratory of Advanced Welding and
Joining Harbin Institute of Technology Harbin 150001 China;
2. School of Materials and Chemical Engineering Heilongjiang
Institute of Technology Harbin 150050 China) . pp 37 —40



