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established by Michio Inagaki was more suitable to calculate the
cooling time 4,5 during thick plate welding than D ¢ Vwer’s theo—
retical empirical formula. The coarse grain zone in the heat-af—
fected zone ( HAZ) of Q890 steel joint had strong harden
quenching tendency controlling the preheating temperature and
welding heat input had little effect on improving the harden
quenching tendency. However preheating could significantly in—
crease the welding cooling time ¢,,, and reduce the cold cracking
tendency of the steel. Through data fitting the relationship be—
tween the cooling time g, and the hardness of coarse grain zone
in HAZ was established and had been verified to predict the max—
imum hardness of Q890 steel.

Key words: Q890 steel; high strength steel,
quenching tendency; cold cracking susceptibility

harden

Effects of Nd on microstructure and properties of Sn-Zn-Ga
Lead-free solder LUO Dongxue' XUE Peng' XUE Song-
bai' HU Yuhua®( 1. School of Materials Science and Technolo—
gy Nanjing University of Aeronautics and Astronautics Nanjing
210016 China; 2. The 55th Research Institute China Elec—
tronic Technology Group Co. Nanjing 210016 China) . pp 57
-60
Abstract:
earth element Nd on the wettability microstructure and mechani—

The effects of alloying element Ga and rare

cal properties of the Sn-Zn solder were investigated. The results
indicated that the wetting properties of the solder were improved
with appropriate addition of Nd. When the Nd content was
0. 1wt%

found that the wettability was improved when the temperature

the wetting properties reached the best. It was also
rose properly. With the Nd content increasing the amount of
black needledike Zn-rich phases gradually decreased and the
matrix microstructure of the solder was refined. When the Nd
content reached 0. 1wt% the grains in the solder was the most
uniform and smallest. Meanwhile the mechanical properties of
the joints made with solders containing Nd were also improved
and the shear strength of the resultant joints with solder contai—
ning 0. 1wt% Nd reached the maximum. Therefore the optimal
amount of Nd in the Sn9Zn0. 5Ga solder was around 0. 1wt% .
Key words:

mechanical property

Sn—Zn solder; wettability; microstructure;

Microstructure and performance of Fe-Cr-Ti-C plasma coat-
ings LIU Junbo'? WANG Peng’ LI Huiqi® LI Min®
TAN Gaoxu” LIU Yanyan®( 1. School of Mechanical-electronic
and Vehicle Engineering Weifang University Weifang 261061
China; 2. School of Material Shandong University of Science
and Technology Qingdao 266510 China) . pp 61 — 64
Abstract: with and without
adding titanium ( keeping other powder ingredients constant)

Fe-based alloy coatings

were produced on Q235 steel substrate by plasma cladding
process with high-energy plasma jet as the heat source. The mi-
crostructure phase composition and microhardness of the coat—
ings were investigated by optical microscope ( OM) scanning e—
X-ray diffraction ( XRD)
probe microanalysis ( EPMA) and microhardness tester respec—

lectron microscopy ( SEM) electron
tively. The results showed that the grain of the Fe-based coating
containing Ti was obviously finer than that without Ti and more
banddike crystals formed in the coatings containing Ti. Howev—
er with the increase of Ti content in the coating the hard phase
(Cr Fe),C; in the eutectic increased gradually and restrained

the precipitation of carbides in the coating consequently the

average and maximum microhardness of the cladding coating de—
creased.
Key words:

distribution

plasma cladding; titanium carbide; crystal

Microstructure and properties of SnAgCu solders bearing Al
nano-particles ZHANG Liang'> HAN Jiguang' GUO
HE Chengwen' ZHANG Jian' (1. School of Me-
chanical and Electrical Engineering Jiangsu Normal University
Xuzhou 221116 China; 2. Provincial Key Laboratory of Ad-
vanced Welding Technology Jiangsu University of Science and
Technology Zhenjiang 212003  China) . pp 65 —68

Abstract: Al nano-particles were added into the SnAgCu
solder to improve the properties. The results indicate that adding

Yonghuan'

small amount of nano—particles can enhance the wettability of the
SnAgCu solder

joints can be improved significantly. However

and the mechanical properties of the soldered
excessive nano—
particles would reduce the wettability of the solder and the opti—
mum nano-particles content was about 0. 1wt% for the SnAgCu
solder. Based on the microstructure examination it was found
that adding nano-particles could obviously refine the microstruc—
ture and reduce the dendrite-arm spacing of SnAgCu—=Al solders.
In addition the creep tensile test for the joint made with
SnAgCu—«Al solder revealed that the nano-particles could signifi—
cantly improve the creep rupture life by pinning the dislocations.

Key words:
property; creep rupture life

nano-particles; lead free solder; mechanical

Investigation on joint establishment and weld microstructure
during linear friction welding of dissimilar titanium alloys
ZHANG Chuanchen' ZHANG Tiancang' JI Yajuan'

HUANG Jihua’( 1. Research Department of Aeroengine AVIC
Beijing Aeronautical Manufacturing Technology Research Institu—
te Beijing 100024 China; 2. School of Materials Science and
Engineering University of Science and Technology Beijing Bei—
jing 100083 China) . pp 69 —72

Abstract:  Linear friction welding of TC4 to TC17 titanium
alloys was conducted and the joint establishment and weld mi-
crostructure was analyzed. The interface temperature in the dy—
namic equilibrium phase was measured. The results show that
large wear particles were easily generated in the interface in the
initial phase. During the transition phase the large wear parti—
cles were expelled from the rubbing interface and high tempera—
ture plasticized layer formed. Then the viscoplastic metal homo—
geneously moved out of the rubbing interface and formed a flash
and the grains on both sides of the interface were refined. It was
observed that the temperature during the dynamic equilibrium
phase exceeded 1 200 °C  higher than the phase transition tem—
peratures of both base materials which led to the generation of
recrystallized 8 grain and then widmanstatten structure by a-8
transformation. The microstructure in the thermal-mechanically
affected zone ( TMAZ) was apparently deformed and elongated.

Key words: linear friction welding; titanium alloy; mi-

crostructure; interface temperature

Analysis of microstructure and mechanical properties of re—
fill friction stir spot welded aluminum alloy SHEN Zhi-
YANG Xingi' ZHANG Zhaohua' YIN Yuhuan® ( 1.
Tianjin Key Laboratory of Advanced Joining Technology Tianjin
University Tianjin 300072 China; 2. Shanghai Spaceflight
Manufacture ( Group) Co. Lid. Shanghai 200245 China) .
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