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FEM simulation of mechanical controlling parameters for
type IV cracking on P91 steel weld ZHANG Jiangiang' >
LUO Changhong® ZHANG Yinglin®( 1. State Key Laboratory of
Advanced Welding and Joining Harbin Institute of Technology
Harbin 150001 China; 2. School of Power and Mechanical En—
gineering Wuhan University Wuhan 430072 China) . pp 57 -
60 64
Abstract:

quivalent stress and equivalent creep strain of the welded joint of

The maximum principal stress von Mises e—
martensitic heat-resistant steel ( P91) was simulated by FEM un-
der the condition of 600 °C and 80 MPa. The results show that
the maximum principal stress and von Mises equivalent stress are
high on the curved points of two sides of groove faces near the
fine grain HAZ. The creep strain mainly concentrates in the fine
grain HAZ

fine grain HAZ of the specimen. The stress triaxiality is maxi—

the maximum creep strain locates in the bottom of

mum in the fine grain HAZ and creep cracking occurs because of
the intensive constrain of the base metal and weld. The simula—
tion results are in well agreement with the experimental results of
crack initiation site and propagation path by using the stress tri—
axiality as the mechanically controlling parameter of the martensi—
tic heat—resistant steel weld. Therefore it is reasonable for the
stress triaxiality to be used for analyzing the initiation and propa—
gation of type IV cracking in the fine grain HAZ.

Key words: martensitic heat—resistant steel type IV
cracking; von Mises equivalent stress; equivalent creep strain;

numerical simulation

Microstructure and wear resistance of ( Ti Nb) C reinforced
composite coating in-situ synthesized by argon arc cladding
WANG Yongdong LI Bairu WANG Shuhua LIU Xing
( Department of Material Science and Technology Heilongjiang
Institute of Science and Technology Harbin 150022 China) .
pp 61 —64
Abstract:

pared on the surface of 16Mn steel by means of argon arc clad—

Ni-based reinforced composite coating was pre—

ding technique with the pre-alloyed powders of Ni6OA Nb Ti
and C. The microstructure of the composite coating was examined
with OM  SEM and XRD and the abrasion property of the coat—
ing was measured under different loads. The results showed that
metallurgical bonding between the coating and the substrate oc—
curred without defects like pores and cracks. The microstructure
of the composite coating consisted of ( Ti Nb) C particles y-Ni
austenite dendrites and Cr,, C¢ eutectics. With the increase of
load at room temperature the weight loss during abrasion of the
composite coating increased slowly whereas that of 16Mn steel
increased remarkably. The wear resistance of the composite coat—
ing was 11 times higher than that of the substrate.

Key words: argon arc cladding; composite coating; in—

situ synthesis; wear resistance

Analysis on microstructure of in-situ synthesis TiC-M,C, ce—
LIU Zhengjun LI Lecheng ZONG Lin
SU Yunhai ( School of Materials Science and Engineering Shen—

ramic hard phase

yang University of Technology Shenyang 110870 China) . pp
65 - 68

Abstract:  TiC-M,C; ceramic hard phases were in situ

synthesized using plasma arc surfacing technology. The morphol-
ogy and distribution of TiC-M,C; hard phases in the surfacing
layer was investigated with the X—ray diffraction ( XRD) optical
microscope ( OM)  scanning electron microscope ( SEM) and
spectrum analyzer ( EDS). Rockwell hardness tester and wet
sand abrasion tester were used to examine the performance of the
surfacing layer. The results show that the microstructure of the
surfacing layer consists of high-carbon martensite and a large
TiC and M,C,

which disperse in the matrix of surfacing layer. The hardness of

number of ceramic hard phases for example
the surfacing layer is 66.4 HRC and the weight reduction is
0.086 g. TiC can act as the nuclei of M,C, to improve the nucle—
ation rate of M,C; ceramic hard phases and grain refinement.
The Fe-Cr-Ti-C surfacing layer has higher hardness and better
wear resistance than Fe-Cr-C alloy due to the combined effect of
TiC and M,C; ceramic hard phases.

Key words: ceramic hard phase; surfacing layer; in-situ

synthesis; wear resistance

Effects of pulse frequency on TCGMAW droplet transfer
modes XIE Shengmian'’> WU Kaiyuan' WEN Yuan—
mei' > GE Weiging'! HUANG Shisheng' (1. School of Mechan—
ical & Automotive Engineering South China University of Tech—
nology Guangzhou 510641

and Communication Engineering Guangzhou Maritime College

China; 2. School of Information

Guangzhou 510725 China; 3. Information Engineering College
Guangdong University of Technology Guangzhou 510006 Chi-
na) . pp 69 —72

Abstract:  The effects of pulse frequency on TCGMAW
( Twin-wire Co—pool Gas-shielded Metal Arc Welding) droplet
transfer modes and weld appearances were investigated with high—
speed photography and wavelet analysis. Under the welding pa—
rameters in this paper the droplet transfer mode of the front wire
was spray transfer and that of the back wire was projected transfer
when the pulse frequency was high ( 140 Hz) ; the droplet trans—
fer mode of both the front and back wires was projected transfer
when the pulse frequency was low (40 Hz) ; the droplet transfer
mode of both the front and back wires was spray transfer when
the pulse frequency was moderate (60 — 100 Hz) ; the droplet
transfer of both the front and back wires was one-dropletper—
pulse when the pulse frequency changed between 40 Hz and 140
Hz; and the weld appearances were preferable when the pulse
frequency changed between 60Hz and 100 Hz.
TCGMAW,; droplet transfer;

photography; wavelet analysis; weld appearance

Key words: high-speed

Microstructure transformation of coarse-grained region in
heat-affected zone during welding of ultra-Jdow carbon ultra—
high strength pipeline steel LEI Xuanwei' WANG Hong—
hong' YIN Yuqun® ZHAO Jinbin® QIAN Yong'® WU Kaim-
ing' (1.
Wuhan University of Science and Technology Wuhan 430081
China; 2. Nanjing Iron & Steel Group Co. Ltd. Nanjing 210035
China; 3. Julong Steel Pipe Co. Lid. Nanjing 210035 China) .
pp 73 -76
Abstract:
grained region in heat-affected zone ( CG-HAZ) during welding

International Research Institute for Steel Technology

The microstructure transformation of coarse—



