r\_\L'

B20% 115 7 g ¥ ® Vol. 29 No.1l
2008 F 11 A TRANSACTIONS OF THE CHINA WELDING INSTITUTION November 2008
#mF, B, FTa k', & #, §x@E’

(1. . 100083;

2. . 300301)

. TA2/316L 150 MPa, 850 C 2h
1) Tb CI’, Fe, Nl .
. TA2
. TG115. 28 . A . 0253— 360X (2008)11— 0041—04 #HmF
0o F =
[1.2]
/ (3 ,
b ~ ~ SENL
EDS, XRD )
, .1 RBR A%
(hot 1isostatic TA2/316L
pressing, HIP) 316L. 25 mm, TA2 5 mm.
, , . 1.
10 mmX 10 mmX 10 nm.
1 ( .’ %)
Table 1 Chemical compositions of experimental materials
C N H (0] P S Si Mn Mo Ni Cr Fe Ti
TA2 0.10 0.05 0. 01 0.25 — — — — — — — 03
316L 0. 02 —_ — —_ 0.03 0. 02 0.0 1.05 2.29 12.45 17. 61 —_
150 M Pa, 850 G 2 h.
: 2 RIEERR AT
LEO — 1450 (SEM)
MXP21 VAHF X 2.1
. 1 TA2/316L
1&7 b
: 2008—03—24

(1318040211 ’



42

¥ 1 F9E

(c) HRXEZS A R AR AT

St

(d) G SR TR

1
Fig. 1 Inherent defect of welded joint
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Fig. 3 Essential elemental distibutions across the interfaces
of TAZ 316L before and after hot isostatic pressing

treatment
2.3
(215 MPa),
(161 MPa),
(@) RS R A K o ’ N N
4a, b 3161, TA2 XRD s
2 316L Cr2Ti,
Fig.2 Morphologies of explosive welded and HIP welded joint FeTi, FeTiO3 R T2

s 2 .
316L 4e, d 3161, TA2 XRD

Fe, Cr, Ni TA2 ; . XRD , 80 C

) Fe, Cr, Ni o, Fe;Ti, FeTi, Cr-Ni-Ti-Fe  NiTi,
Ti . ,850 C . » NiTi,
Cr s TA2 Ni

3b . Ti TA2 , NiTi.



44

%09 #%

O Ti
(b)
7 o ©q
2 5 QO
:«‘: 0
# AFe V CrTi
ol B @TC 3 o-FeCr
£ |© AC B Cr-Ni-Ti-Fe
OFe,Ti A NiTi
N
A @
B OTi A NiTi
¢ Fe,Ti & FeTi
(d) .
| Fe, 1sTig2504
M Cr-Ni-Ti-Fe
A v o-FeCr
e
HA
10 20 30 40 50 60 70 80 90
it s 20/(°)
4 XRD

Fig.4 X-ray diffraction patterns of shear fracture surfaces of

joints before and after treatment
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sized ytiria partially stabilized zrconia powder. FESEM and XRD
were applied to analyze the microstructure and phase composition of
as-sprayed coatings. The results showed that the nanostructured
TBCs exhibit a unique complex micwstucture including non-molten
nanosized particle and columnar grains. XRD analysis indicated that
the nanostructured TBCs mainly consists of metastable tetragonal
phase. The results of the high temperature stability property of
nanostructured TBCs demonstrated that the grain size of the coating
increases with the increases of temperature and time, but the grain
size was still less than 100 nm and the phase composition of the coat
ing didn’ t change with the different temperaure and time. So the
nanostructured coating possesses better high temperature stability.
Key words: nanostructured thermal barrier coating; mi-

crostiucture; phase composition; high temperature stability

Influence of hot isostatic pressing on structure and properties of
titaniuna stainless steel joint by explosive welding HAN
Liging, 1IN Guobiao', WANG Zidong', LI Feng', BAI Xingguo®
(1. School of Materials Science and Engineering, Beijing University
of Science and Technolagy, Beijing 100083, China; 2. Tianjin Steel
Tube(Group)Co. s Tid Tianjin 300301, China). p4l— 44

Abstract:  TA2/316L joinis acquired by explosive welding
were treated by hot isostatic pressing treatment at the pressure of 150
MPa and at 850 ‘C for 2 hours. The effects of the treament on the
shear strengths microstucture and chemical composition distribution
of the joints were investigated. The treatment made the defects in the
joints heal and inter-diffuson space of Ti, Ci Fe and Ni be longer
and aloo the embrnttlement phases increase. The treated samples
breaks along embrittlement phase during shear tests which is differ-
ent from the samples before treamment, and it generally fails at TA2
alloy sides of the joints.

Key words:  explosive welding; hot isostatic pressing; mi-

crostucture; diffusion

Stud welding with hybrid heating resource WANG Kehong,
ZHANG Deéku, XUE Pengfel, GU Mingle (Department of Materials
Science and Engineering; Nanjing Univesity of Science and Tech-
nology, Nanjing 210094 China). p45— 48

Abstract:  Stud welding experiments of thick steel plate and
large diameter stud were camried out based the induction heating and
stud arc welding, and the effects of welding process and parameters
on joint performance were researched. Results show that for medium
catbon heat treated high strength steel with thickness of 30— 80 mm
and stud with 16— 27 mm in diameter, the stable welding process
and the joint with good appearance and high strength and without de-
fection can be acquired with the proper welding parameters. Mi-
crostructure of the joint shows that heating and melting of both the
base metal and stud is homogeneous and there are no defects such as
incomplete fusion and porwsity on the joint interface. The microstruc

ture is lath martensite and bainite and the structure pedormance is

good. The EDAX analyses on the joints show that the transition of Cr

exists from base metal to stud zone and the joint quality has been ef-
fectively improved.
Key words;

resource; automatic welding

stud welding; induction heating; hybrid heating

Multifunction electrode for all position and vertical down weld-
ing  HU Liahai®% HUANG Jian, REN Deliang, SUN Jiy-
ou’, WU Yixiong' (1. Shamghai Key Laboratory of Materials Laser
Processing and Modification, Shanghai Jiaotong University, shanghai
200240 China; 2. Department of Materials Science and Engineer-
ing, Shijiazhuang Railway Institute, Shijiazhuang 050043 China;
3. CSR Shijizzhuang Rolling Stock Works Co. Ltd., Shijiazhuang
0500000 China). p49— 52

Abstract A new kind of covered electrode for all position
and vertical down welding was developed. The composition of the
electrode coating has been optinized using the uniform design
method. Melting properties of the electrode coating were studied us-
ing test instrument of the GX-11I high-temperature physics properties.
Experiments results show that the developed electode has excellent
operating characteristics such as arw stability, slag detachment, bead
shape, welding spatter and so on. The mechanical tests show that
the weld metal obtained in SMAW with this elecirode exhibits high
tensile strength yield strength and toughness at low temperaure.
Through fracture micrograph, weld microstucture, weld composition
and hardness distribution of welded joints the weld has high mechani-
cal properties. The electrode can be widely used for the welding of
important structures. This new method of developed the electrodes
can shorten the development cycle, reduce costs and improve quality
of the elecrode.

Key words:

design; melting properties; welding operating characteristics; me-

all position and vertical down welding; urniform
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Optimization on welding procedure of high temperature pipeline
based on orthogonal test design 7ZHANG Guodong, XUE
Jilin, ZHOU Chang Yu (School of Mechanical and Power Engineer-
ing Nanjing Universty of Technology, Nanjing 210009 China).
p53— 56
Abstract  The welded joint of heat resistant steel P91 is used
widely at high temperature in power palnt. The distribution of weld-
ing residual stress of thick wall pipeline is more complicated and the
welding residual stress has great effect on the creep at high tempera-
ture envionment. The welding parameters of P91 were optimized by
the method of orthogonal experiment design which uses welding
residual stress as the index of evaluation and then the welding residu-
al stress under the optimun welding procedure was simulated by the
finite element analysis codes ABAQUS. The distribution of welding
residual stress for P91 thick wall pipeline was obtained. The research
results show that the effect of welding speed on welding residual
stress is the most remarkable. Then the effect of arc voltage, welding

current and groove gap on welding residual stress is reduced sequen-



