B8k BTH 7 g ¥ #® Vol. 28 No.7
2007 &£ 7 A TRANSACTIONS OF THE CHINA WELDING INSTITUTION July 2007

800 MPa

1,2 2 -2 x2 v 1 3
RRES, fTRaS, B &, BER, MERE, KREM

(1. s 650091; 2. .
100081; 3. , 112300)
10Ni5SCtMoV ’ s
10Ni5CtMoV
: TG457 DA : 0253—360X(2007)07— 101— 04 AR
= YD A NN -
0 & = 1 REMFRTZ
10Ni5CMoV , 10Ni5CMoV
’ ~ 19 2 £l . 1
. YM — 751A \
, , Mn—Ni— Cr—Mo—V y
$1. 2 mm. 95%Ar  5%CO2
. 800 MPa 22 1./ min. 120 ~ 130 C
, 28 cm/ min, 18 kJ/ em.,
[1]
’ 1 10Ni5CrMoV ( %)

Table 1 Chemical composition of 10Ni5CrMoV steel

C Si Mn Ni Cr Mo A4

0.10 0.19 0.5 1~5 0.4~0.8 0.3~0.7 0.02~0.07

[2]
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Table 2 Mechanical propetties of 10N5CrMoV steel

R4 /MPa R /MPa AC%) Z%) Ay 20 /']
830 925 19.0 63.0 104
800 MPa  10NiSCrMoV
’ 920 C, 3h . 560,

580,600 620 C, 2 h
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Fig 2 Microstructure of weld metal
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Fig.4 Microstructure of weld metal after different heat

treatment (TEM)
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Fig 7 Impact absorbing energy of weld metal
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joints were examined by means of Olympus optical micwoscope and
scanning election microscope. And the Vickers micmohardness pro-
files were measured by Vickers microhardness tester. The crack re-
sistance in Y-groove welded joints was also compared. The expen-
ment results showed that the crack resstance of the welded joint us-
ing HIOM1Si wire was better than that of the weldment using
HO8Mn2Si wire; which is mainly due to the fine ciystal grain in the
weld metal and the more content of acicular ferrite.

Key words:  amoured steel; CO shielded arc welding; mi-

crostmucture; crack resistance

Development of gas metal arc welding wire for X80 pipeline
steel 11 Ran"% WEI Jinshan', PENG Yun', TIAN Zhiling',
SHI Zhe’(1. State Key Laboratory of Advanced Steel Processes and
Products Central Ion & Steel Research Institute, Beijing 100081,
China; 2. Faculty of Materials and Metallurgical Engineering Kun-
ming University of Science & Technology, Kumming 650093, Chi-
na). p97— 100

Abstract:

welding The chemical composition, micwstucture, impact toughr

The developed wires are used for gas metal arc

ness strength hardness and tensile strength of welded joint are inves
tigated. 'The micwstructure is composed of acicular ferrite and a little
pwoeutectoid ferrite and a little granular bainite. The fractured sur-
faces of impact specimen are analyzed by scanning electron micro-
scopes and the microstuctures of weld metal are analyzed by trans
mission electron micwscope. Experiment results indicated that it was
effective to resist proeutectoid ferrite and make fine homogeneous
acicular foomation by adding microcontent Ti— B elements in the
wire. It had been found that alloy element in weld metal could be the
nucleating- centers of acicular ferrite as long as they formed fine dis-
perse inclusion. It is effective to prevent crack propagation and i
prove impact toughness because there are lots of dislocation agglom-
erating in acicular ferrite.

Key words: X80 pipeline steel; gas metal arc welding; low-

temperature toughness; acicular ferrite; incluson
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(1. School of Physic Science and Technology, Yunnan University,
Kunming 650091, China; 2. Institute for Structural Materials Cen-
tral Ion & Steel Research Institutes Beijing 100081, China; 3.
Kaiyuan Weike Pressure Vessel Co., Iid, Kaiyuan 112300 Liaon
ingg China). pl01— 104

Abstract;
welding 10Ni5CiMoV steel, heat treamment is usually carried out to

In order to achieve good toughness and strength in

impove the mechanical properties of the weld metal. 10Ni5SCiMoV
steel was welded with rich Ar shielding gas, and the microstructure
and mechanical properties of the weld metal were investigated after
different heat treatment. The results indicate that the microstructures
of the weld metal are bainite, martensite and a small amount of re-
tained austenite. After quenching and tempering the microstructure

of the weld metal is tempered maitensite. The amount of retained

austenite in the weld metal decreases and the size of carbide in the
martensite increases with tempered temperature increasng. The
strength of the weld metal decreases as tempered temperaure in-
creases and the toughness is improved when tempered temperature
is increased.
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mechanical properties

weld metal; heat treatment; microstiucture;

Study on inner expulsion in resistance spot welding of magne-
WANG Yamwng', ZHANG Zhongdian’ FENG Jicai®
(1. Institute of Mechanical Manufacturing Technology, China A-

sium alloy

cademy of Engineering Physics Mianyang 621900, Sichuan China;
2. State Key Laboratory of Advanced Welding Production Technolo-
gy, Harbin Institute of Technology, Harbin 150001, China). p105
—108

Abstract  Fxpulsion is highly undesirable during the ress-
tance spot welding for it decreases the weld quality. An axisymmetic
finite element model was creates to study the distibution of tempera-
ture and the plastic deformation to investigates interior expulsion hap-
pening during the resistance spot welding of AZ3 1 magnesium alloy,
employing a contact resistance model based on the micro-contact the-
ory. Because of high thermal conductivity, low melting point small
specific heat and large linear themal expansion coefficient of AZ31
magnesium alloy, expulsion is most encountered problem due to the
application of high current in short welding time, compared with Al
alloy and mild steel. And it is connected with the increased pressure
in the nugget due to melting so that the surmunding solid matenal
cannot hold the liquid phase and the molten metal break through the
constriction of peripheral boundary, which leads to expulsion.

Key words:  expulsion; magnesium alloy; resstance spot

welding; finit element method

Finite numerical simulation of temperature field in multi- pass
laser dadding MA Lin, YUAN Jinping ZHANG Ping ZHAO
Junjun (National Key Laboratory for Remanufacturing, Academy of
Amored Force Engineering, Beijing 100072, China). pl09— 112
Abstract

analyzed and the calculation model of temperature field in multi-pass

The main effective factor of temperature field was

laser cladding was built. In the model the main consideration was
given to the themal boundary conditions and heat source. And the
temperature field of three passes cladding process on plate were cal-
culated. The temperature variations of the three points at the center
of each pass were obtained. The analysis results show that the tem-
perature varation curves of the three center points were sermate and
their peak values were different. Moreoves under the mulii-pass
condition the lowest temperatures of the three points before their tem-
perature ascending went up gradually during the cladding process and
the trend was smilar to the parabola. The results are reasonable,
and could make preparations for studying the stress and strain varia-
tion.
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