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Table 1 Chemical composition of K418
C Cr Mo Nb Al Ti Ir B
0.08~0. 16 11.5~13.5 3.8~4.8 1.8~25 5.5~6.4 0.5~1.0 0.06~0.15 0. 008 ~0. 020
Mn Si p S Fe Pb Bi Ni
<0.50 <0.%0 <0.015 <0.010 <1.0 <20. 001 0. 0001
2 42CMo ( s %0
Table 2 Chemical composition of 42CrMo
C Cr Mo Mn Si P S Fe
0.38~0.45 0.90~ 1. 20 0.15~0.25 0.50~ 0. 80 0.20~ 0. 40 <<0. 040 <0.040
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Fig. 3 Influence of welding velocity on weld depth
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Fig.2 Influence of laser power on weld depth Fig.4 Influence of defocusing distance on weld depth
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Fig. 6 Hardness as function of distance from joint interface
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Fig 7 Heat affected zone of 42CrMo
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Fig. 5 Influence of side— blow shielding gas flow rate on weld
depth
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Table 3 EDS analysis results of laser weld
Ni Fe Cr Mo Al Nb Ti Mn
1 54.268 6 32.0260 7.6443 1.890 7 0.82 0 2.3238 0.820 0.1397
2 37.926 9 27.9393 8.7532 6. 0603 1. 857 7 12. 959 4.5035 0
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Foundation of steady state creep constitutive equation of SnCu
soldered joints YAN Yanfu!, JI Lianging ZHANG Keke',
YAN Hongxin', FENG Lifang' (1. School of Materials Science and
Engineering, Henan University of Science and Technology, Iuoyang
471003 Henan, China; 2. School of Mechatonics Engineering
Zhengzhou Univewsity of Light Industty, Zhengzhou 450002, Chi-
na). p75—179
Abstract:  SnCu eutectic solder alloys have been regarded as
one of the most promising Ph-free substitutes for the SnPb solders for
its low cost and good mechanical properties. Creep property of solder
alloys is one of the important factors to affect the reliability of sok
dered joints. A novel high temperature creep strain equipment was
used to test stress exponent and creep activation energy of single
shear lap creep specimens of SnCu eutectic soldered joints with a 1
mm’ cross-sectional area. The final constitutive equation of the conr
posite soldered joints was established and its creep mechanism was
investigated. Results indicate under low temperature and high stress
the stress exponents of the soldered joints is 8. 73 and the creep ac-
tivation energies is varied in 59. 1— 63. 2 kJ/ mol. The dislocation
cimbing is dominated by dislocation pipe diffusion process. Under
high temperature and low stress, the stress exponents of the soldered
joints is 6.45 and the creep activation energies is varied from 88. 4
—97.5 kJ/ mol. The dislocation climbing is dominated by the lattice
self- diffusion process.
Key words:

gy; steady state creep constitutive equation; creep mechanism

SnCu wlder; stress exponent; activation ener-

Laser welding of high nitrogen steel 1Cr22Mnl6N— I[. mi
crostructure and mechanical properties of weld metal 7ZHAO
Lin"% TIAN Zhiling', PENG Yun"?% ZHAO Xiaobing"% QI Yanr
charg" (1. State Key Laboratory of Advanced Steel Pocesses and
Products Central Iron & Steel Research Institute, Beijing 100081,
China; 2. Division of Structural Materials Central Iron & Steel Re-
search Institute, Beijing 100081, China). p80— 82, 86

Abstract:  In order to study the micwstructure and mechani-
cal poperties of the weld metal of high nitogen steel
1Cr22Mnl 6N, the steel was welded by CO» laser welding, and the
influence of the shielding gas composition and heat input on the mi-
cwostructure and mechanical properties of the weld metal was inves-
tigated. The experimental results indicate that the microstructure in
the weld metal is austenite and Sfemwite. The size of &fermite is in
creased with the increase of heat input. The results also show that no
soft zone occurs in the weld metal. The hardness of weld metal is in
creased as the heat input is decreased and it is improved as N2 in
the shielding gas is increased. The toughness increases when the
heat input decreases whereas the compositions of shielding gas

pwobably have no influence on the change of toughness of the weld

metal.

Key words:  high nitrogen steel; laser welding; weld metal;

microstructure; mechanical properties

Deep penetration laser welding dissimilar metal of K418 and
42CrMo PANG Ming, ZHENG Caiyun, LIU Xiubo, YU Garg
(Institute of Mechanics Chinese Academy of Sciences, Beijing
100080 China). p83— 86

Abstract

defocusing distance and flow rate of side blow shielding gas on shape

The influences of laser power, welding velocity,

of weld, and weld penetration of laser deep penetration welding of
dissimilar metal K418 and 42CMo were experimentally investigated
using continuous wave (CW) Nd: YAG laser. Mechanism of hot
crack fomation of weld zone was analyzed. Results show that lack
fusion between weld and 42CiMo interface is obsewved due to differ-
ence of theis physical and chemical properties. Offset of laser beam
toward 42CtMo can abate lack fusion between weld and 42CiMo in-
terface. The serrate shape is observed between weld seam and K418
inteface due to not full convection heat transfer. Weld penetration
can be increased by optimization flow rate of side-flow shielding gas
and defocusing distance. The main cause of hot crack in the weld
zone of dissimilar metal of K418 and 42CtMo laser welding is the
segregation of the element and the forming of low-melting phases over
grain boundares.

Key words: laser welding; deep penetration welding; weld;

hot cracks

ZHANG Jie, XU Xi-
aojing DAI Fengze (Mechanical Engineering Depariment, Jiangsu
Univewsity, Zhenjiang 212013, Jiangsu, China). p87— 90
Abstract
ed by powder metallurgy and followed by hot exirusion was carried

Vacuum brazing of SiCy/ Cu composite

Vacuum brazing of SiC,/ Cu composite fabricat-

out with Ti and AgCuTi brazing filler metal in different condition.
The morphologies of joint shear fracture and shear strength were also
investigated by means of scanning electron microscope and shearing
test. The results showed that the bonding of SiCy/ Cu composite per-
formed with Ti filler is better than that with AgCul'i. The maximum
shear strength of the joint brazed at 850 ‘C for 20 min is up to 70. 5
MPa When the volume fraction of SiCj increases the shear strength
of the joint decreases and when the volume fraction of SiCy is more
than 10 vol. %,
quickly.

Key words:
strength

the shear strength of the joint decreases more

SiCp/ Cu composite; vacuum brazing; bonding

Forming conditions of Fe— Ni— Si— B amorphous coating by
laser dadding 7ZHU Qingjun, ZOU Zengda, WANG Xinhong
QU Shiyao (School of Materials Science and Engineering, Shandong
Univemsity, Jinan 250061, China). p91— 94

Abstract

pared by laser cladding on the substrate 45 caibon steel with a 5 kW

A Fe— Ni— Si— B amorphous coatings was pre-

continuous CO; laser. The phases micwstructure and the forming



