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% 1 DP590 JURMUZ S ( RESE, %)
Table 1 Chemical compositions of DP590
C S P Si Mn Fe
0.15 0.02 0. 04 0.60 2.50 R
*2 6061 SREEUERSD (REHHE, %)
Table 2 Chemical compositions of 6061
Cu Mg Si Mn Ti Fe Zn Al
0.15 0.80 0.40 0.15 0.15 0.70 0.25 N
3 ER4AVA3EZIENNF (RENE, %)
Table 3 Chemical compositions of ER4043
Si Fe Cu Mn Mg Zn Ti Al
5.00 0.80 0.30 0.05 0.05 0.10 0.20 it
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Table 4 Welding parameters
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Fig. 1 Schematic diagram of the welding process
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Fig. 2 Schematic diagram of tensile specimen
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Fig. 3 Schematic cross-section of the joint with different
line spacing. (a) without texturing; (b) 100 ym;
(c) 130 pm; (d) 160 pm
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Fig. 4 Laser textured based surface morphology
of steel with different line spacing. (a) 100 pm;

(b) 130 um; (c) 160 pym; (d) 3D topography
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Table 5 Laser texturing parameters
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Affmm v(mm's ') t/ns fkHz d/um
0 50 100 100 100, 130, 160

http://www.cnki.net



28 B

%41 %

(d) 160 um

(©) KT IMC 2P 15

- () BALF IMC Z e

5 FREMYFEIR
Fig. 5 Interface microtopography. (a) without texturing; (b)100 ym; (c)130 pym; (d)160 um; (e) cracks in the IMC layer
without texturing; (f) cracks in the IMC layer after texturing
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Table 6 Tensile test results of joints

PHEk HUHIBYsRIE R/MPa FHEIE
RALFEO pm 44 39.8 48.2 44
ZRIH1 100 pm 67 61.5 70.4 66.3
2RI 130 pm 86.8 93.3 77.3 85.8
221160 pm 62.9 74 74.8 70.6
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Fig. 6 Tensile strength of aluminum/steel lap joint
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performance of the material is of great significance to the safe
and reliable operation of the unit. In this paper, the stress-strain
relationship and fatigue life of 22Cr15Ni3. SCulNbN steel under
different strain amplitudes were studied by low-cycle fatigue
tests at 650 “C. The fracture morphology is analyzed to study
the fracture mechanism. The results show that 22Cr15Ni
3.5CuNDN steel exhibits obvious cyclic hardening behavior at
high temperature without obvious stress saturation phenom-
enon. The cyclic hardening behavior is related to the increase
of dislocation density. The fatigue life was predicted based on
the plastic strain energy density, and a good prediction effect
was obtained. The fatigue fracture can be divided into three
regions: crack source region, crack propagation region, and
transient rupture region. Multiple crack sources can be
observed at the fracture under high strain amplitudes. The
formation of multiple crack sources and secondary cracks are
important reasons for the decline in fatigue life.

Key words: low cycle fatigue; fatigue life; fatigue

fracture; 22Cr15Ni3. SCuNDN steel

Microstructures and mechanical properties of laser metal
deposited 24CrNiMo steel in different atmospheres XIE
Yujiangl, YANG Yule'?, CHI Changtai] (1. Institute of
Metal Research, Chinese Academy of Sciences, Shenyang,
110016, China; 2. University of Science and Technology of
China, Hefei, 230026, China). pp 19-24

Abstract:  Using the laser metal deposition (LMD)
technology, 24CrNiMo alloy samples were prepared in Ar and
air atmosphere, respectively. Optical microscope, scanning
electron microscope, oxygen nitrogen hydrogen analyzer,
microhardness tester, room temperature tensile test and impact
test were used to investigate the microstructure and mechanical
properties of the alloy prepared. The results showed that the
morphology of the deposited solidified structure in Ar and air
atmosphere were basically same, both were epitaxially grown
columnar crystals, which changed into cell dendrites with
decrease in the ratio of the interface temperature gradient (G) to
the interface growth rate (v). The microstructures were all
granular bainite. Heat accumulation temperature affected the
size and distribution. The size and distribution of the particles
were irregular because that the accumulated temperature in the
Ar atmosphere was higher, while the shape of bainite in the air

atmosphere was short rod-shaped and distributed in a certain

direction; the hardness and tensile strength of the sample in the
air atmosphere were slightly higher than those in the Ar
atmosphere, but the plasticity and impact toughness of the
former were slightly lower, mainly due to the presence of more
oxide inclusions in the sample in the air.

Key words: laser metal deposition(LMD ) ; 24CrNiMo

alloy steel; atmospheres; microstructure; mechanical property

Effect of laser texturing on the interface and properties of
aluminum/steel arc fusion brazed joints SHI Yu,
LIANG Qi, ZHANG Gang, LI Guang (State Key Laboratory
of Advanced Processing and Recycling of Nonferrous Metal,
Lanzhou University of Technology, Lanzhou, 730050, China).
pp 25-29
Abstract:  Using the high-performance aluminum/steel
welding parts is the goal of automotive lightweight. Aim at the
problem that the brittle intermetallic compound layer at the
joint interface of aluminum/steel leads to a poor joint
performance and limits its application, a TIG brazing test of
aluminum upper steel is designed. The steel is texturing with
low-power laser. The morphology and distribution of
intermetallic compounds are analyzed via scanning electron
microscopy. The effects of texturing line spacing on wetting
and spreading behavior, the distributing of intermetallic
compound at interface and the joint mechanical are researched.
Results as following: the wetting and spreading of liquid
aluminum on steel is deteriorated after texturing. However, the
morphology of steel from flag to jag groove increases the
reaction contact area and mechanical occlusion. Meanwhile,
the groove blocks the cracks growth so that the mechanical
properties improved. The intermetallic compounds distribution
changes from uniform continue along the interface to non-
uniform inside the groove. Under the condition of the line
spacing is 130 um, the average tensile strength of the joint
reaches 85.5 MPa.
Key words: aluminum/steel welding; laser texturing;

intermetallic compound; interface microstructure; mechanical

properties

Microstructural characteristics and property of laser
cladded TC4+AISi10Mg composite coating on the CFRP
surface TAO Wang, SU Xuan, CHEN Xi, CHEN

Yanbin (State Key Laboratory of Advanced Welding and



