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(thermo mechanical controlled process, C<0.6%, 1.7%<Mn<<1.9%, 0.1%<Nb<<0.5%,
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Table 1 Chemical composition of X100 pipeline steel of main pipe suppliers
C Mn Si p S Mo Nb Ti Al B N
1 0.06 1.96 0.2 0.006 0.0026  0.11 0. 045 0.013 — — —
2 0.06 1.84 0. 18 0.008 0.0030  0.25 0.04 0. 008 — 0.0003 0.0023
3 0.06 1.80 0.30 0.010 0.0010  0.26 0.06 0. 015 0.030 —
4 0.06 1.90 0.35 0.010 0.0020  0.28 0.05 0.018 0.029 —  0.0040
2 X100
Table 2 Mechanical properties of X100 pipeline steel of main pipe suppliers
85%
R a/MPa R,/MPa A A/ FAIT
77 °C S, 7/ C
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Table 3 Typical welding parameters
. . E/ (kJemm D
T,/ C T/ C
=100 100 ~250 0. 60 0.70~0.75 0.75 0.80~ 1.0
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solde.  ANSYS finite element analysis tool was used to implement
the simulation. In the end the stress and strain distribution were
obtained. The stmin range was achieved from the hysteresis loop.
The fatigue life of PBGA was predicted using Engelmaier model. The
sinulation result of the model shows that the position of the critical
soldered position of a plastic ball grid array component is right below
the edge of its die, but not the outboard solders. This result is help-
ful to improve the thermal fatigue reliability of plastic ball grid aray
com ponents.

Key words; plastic ball grid aray; solded join themal fa-

tigue; finite element method

Effect of cladding material on LYI2CZ aluminium alloy by
Laser Cladding SUN Fujuan, HU Fangyou HUANG Xuren
TANG Yuanheng (Qingdao Branch, Naval Aeronautical Engineering
Academy, Qingdao 266041, China). p93— 96

Abstract:

laser, current pulse width, frequency, spot diameter and scanning

Through contwolling process parameters of impulse

velocity, laser cladding LY 12 and AFY was used to repair corsion
damage of aluminum alloys. Afier cladding fatigue test, fracture
and microsttucture of the specimens were studied. The result indicat
ed that the life of the specimen cladded by AI-Y was 402% of that
by LY12. Therewas no large pore and crack in the ALY layer which
joined with the substrate firmly. There was much impurity in the
cladding layer of LY12.

Key words:

fatigue fracture; microstreture

aluminum alloys; laser cladding; fatigue life;

Comparison of stress relief by PWHT and VSR in large dimen
ZHANG Chao, LU Qinghua XU Ji-
jin. CHEN Ligong (School of Materials Science and Engineering
Shanghai Jiaotong University, Shanghai 200030 China). p97— 100

Abstract  Postweld heat treatment (PWHT) and vibratory

stress elieving (VSR) were used to control the residual stress in

sion straight welded pipe

large- dimension welded pipes. The results show that both PWHT and
VSR are able to relieve the residual stress effectively in large-dimen
sion straight welded pipe and make the distribution of residual stress
more uniform. Their effect in weld zone is more obvious than these
in base metal. The results of stress relieving of VSR of as cast mi-
cwostracture are qualified but not acceptable in cold plastic deforma-
tion zone. The effect of PWHT on the stress relieving and stress uni-
form ability is better than that of VSR. However, considered of e
conomy factor and technique convenience, VSR is confimed as
stress relieving technique to contol the residual stress in largedi-
mension straight welded pipe.

Key words;  vibratory stress relieving; postweld heat treat

ment; 1esidual stress

Progress in friction stir welding of high melting point materials
IU Huijie ZHOU Li (State Key Laboratory of Advanced
Welding Production Technology, Harbin Institute of Technologys
Harbin 150001, China). p101— 104
Abstract:  The research status of friction stir welding(FSW)
of high melting point materials was introduced from the aspects of

FSW tool design microstuctural characteristics and mechanical

properties of the joints welding temperature distribution and residual
stress and FSW assisted by hybrid heating sources. It indicates that
the W-Re alloy and polycrystalline cubic bown nitde are suitable
FSW tool materials. The FSW joints with high strength and fine mi-
costiuciure can be produced when the pmoper tool geometry and
welding parameters were used. For simulation of temperature distri-
bution and residual stress in the FSW joints physical models should
be improved according to the real FSW process. The utilization of
hybrid heating source is benefit to weld formation and todl life.

Key words:

ing; tool design; micwstuctural characteristics; reddual stress hy-

high melting point materials; friction stir weld-
brid heating source

Review of X100 pipeline steel and its field weldability YAN
Chunyan', 1I Wushen', FENG Lingzhi', XUE Zhenkui’, BAI Shi-
wis 11U Fangmin,gz(l. School of Materials Science and Engineer-
ing, Tianjin Univesity, Tianjin 300072, China; 2. Petwoleunr Gas
Pipeline Research Institute of China, Langfang 065000, Hebei, Chi-
na). pl05— 108
Abstract
operating pressure, development of high-strength linepipes has be-

In view of the everincreasing pipeline length and

come increasingly attractive and needed. The current knowledge of
X100 pipeline steel about research and development status metallur-
gical principles mechanical properties field weldability, and © on
were presented. Production of grade X100 steel requires combination
of super-clean refining, themmo-mechanical contwolled process prop-
er metal lurgical design and some other advanced techniques. Fxcel-
lent mechanical propetties and satisfying weldability are possessed for
grade X100 steel. Yield strength of X100 grade steel generally ex-
ceeds 690 MPa. High strength-toughness welded joint can be ob-
tained through proper welding procedures. Further work is required
to improve the production of X100 pipeline steel and to establish ap-
propriate material standards.

Key words: X100 pipeline steel; micwstucture; ductile
fracture amest; gitth welding; weld ability

General rules of writing scientific and technical papers

WANG Ya (Hatbin Welding Institute; China Academy of M achinery

Science and Technology, Harbin 150080, China). p109— 112
Abstract

know the basic requirements of writing academic papers master its

In order to help scientific and technical workers to

general methods and improve their rules common problems in the
submitted original manuscripts were analyzed and the methods to re-
solve these problems were given, based on the features of academic
papers and combined with the experniences of the author on editing a-
cademic papers for many years. The basic structures of academic pa-
pers requirements on witing and some problems needing in atten-
tion were also stated. According to some national and professional
standards, standardized uses of professional terms and phases sym-
bols of physical quantity and measirement units, the requirements on
figures and tables and regulations of references literature in papers
were briefly explained.

Key words:

dardization

scientific and technical papers; writing; stan-



