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1 80 mm CTOD
Table 1 CTOD tes result for sngle - wire submerged arc welding with thickness of 80mm
CTOD 8/ mm YN\ mm
Q2004 - 16- W1 0.0% 4 -
Q2004 - 16- W2 0.078 4 -
Q2004 - 16- W3 0.066 8 -
Q004 - 16- H1 0.9281 18.5
Q2004 - 16- H2 0.3757 16.5
Q004 - 16- H3 0.750 2 18.5
2 CO, CTOD
Table 2 CTOD ted resut for downhand , vertical , and overhead welding of CO, gass hielded welding
CTOD &/ mm S/ mm
Q004 - 17- W1 0.1770 -
Q2004 - 17 - W2 0.280 3 -
Q2004 - 17 - W3 0.220 7 -
Q004 - 17 - H1 0.1840 52
Q2004 - 17 - H2 0.1657 2
Q004 - 17- H3 0.7197 a2
Q004 - 18- W1 0.2649 -
Q004 - 18- W2 0.107 7 —
Q2004 - 18- W3 0.2346 -
Q2004 - 18- H1 0.080 1 30
Q004 - 18- H2 0.153 4 21
Q004 - 18- H3 0.1657 17
Q004 - 19- W1 0.1726 -
Q004 - 19- W2 0.3261 -
Q2004 - 19- W3 0.1408 -
Q004 - 19- W4 0.264 6 -
Q004 - 19- W5 0.278 2 -
Q2004 - 19- W6 0.3258 -
Q2004 - 19- H1 0.1795 24
Q2004 - 19- H2 0.3422 20
Q2004 - 19- H3 0.202 0 a4
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3 70 mm CTOD
Table 3 CTOD ted resut for sngle - wire submerged arc welding with thickness of 70mm
CTOD S/ mm S\ i/ mm
Q004 - 42- W3 0.3925 -
Q2004 - 42 - W4 0.3422 -
Q2004 - 42 - W5 0.2456 -
Q2004 - 42- H3 0.190 43.0
Q004 - 42- HA 1.056 9 43.5
Q004 - 42- H5 1.7878 55.5
4 CO; CTOD
Table 4 CTOD ted result for vertical welding of CO, gas shielded welding
CTOD &/ mm >/ mm
Q004 - 42- W3 0.1552 -
Q004 - 42 - W4 0.5221 -
Q004 - 42- W5 0.414 6 -
Q004 - 42- H3 1.3572 1
Q004 - 42- H4 1.5348 18
Q004 - 42- H5 1.2210 30
, ) 0. 165 7 mm) ,0O,
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MAIN TOPICS ABSTRACTS & KEY WORDS

Diffusion bonding of TC4 to ZQSn10 - 10 with nickd and cop-
per interlayers YUAN Zheshi , WU Zhizhong, SONG Minxia,
ZHAO Huanling (School of Materias Science and Engineering, Jilin
Universty , Changchun 130022 , China) . p92 - 95

Abgract: The experimenta invedigation of the dffuson
bonding of TC4 to ZQ310 - 10 in vacuum was carried out by usng
pure nickd and copper as the trangtion metal. Bxperimenta resuits
show that the optimum bonding parameters were slected as follows:
bonding terperature 850  , bonding time 20 min and bonding
pressure 10 MPa. S the drength of the joint without obvious shape
changngwas up to 155. 8 MPa, which the drength can reach to
about 65 % of the grengh of base metd ZQ3110 - 10. Various re-
action layers gopeared in TC4 and Ni intefface. When the reg con-
dtion was same, NizTi phase was produced at the intefface zone a
800 ;and there gppeared NizTi and NiTi phases & 850 ; and
there produced NiTi, ,NizTi and NiTi phasesa 880 . The drength
o the joint lied on types and thickness of nickd and titanium inter-
metalic compounds.

Key words: titanium dloy; tin-bronze; dffuson bond-
ing; nicke and oopper interlayers; intermetalic compound

Prediction sygem o CTOD for high srength pipdine sed
welded joint based on back propagation artificial neural network

TONGLige' , BAI Siwi? , LIU Fangming’ (1. School of Me-
chanicd Engneering, Beijing Universty of Science and Techrology ,
Beijing 100083, China; 2. Apedine Research Inditute of China Nar
tiona Petroleum Corporation, Langang 065000, Hebei , China) .
P96 - 98

Abgract :  Aiming at limitation of sdecting the main technica
parametersfor high grength pipdine sed welding in practicd opera
tion, a back propagation artificid neurd network (ANN) was egab-
lished with Visud C+ + 6.0 for predicting the welding pefformance
parameter-crack tip opening diplacement (CTOD)-df high srength
pipeline ged joint. Based on the experiment data, the average heat
imput , wal thick , prehest temmperature and joint regon were used as
the input parameters of ANN , which includes one input layer with 4
nodes, one hidden layer with 14 nodes, and Sgnoid activaion func-
tion. The average ablute error of prediction resut is 15.4 %. The
number o the saple whose error is lessthan =20 % is about 93.
3% in totd 15 experimenta data. The result sowed that ANN
method is a kind of dfective method to predict the welding perfor-
mance parameter CTOD of high grength pipeline sed welded joint.
The ANN sygem can be used as sdecting and optimizing the key
wel ding parameters.

Key words: atificid neura network; welded joint; crack
tip opening digplacement ; prediction; performance parameter

Hfects o welding residual gress on creep d welded joint
ZHANG Qodong , ZHOU Changyu (College of Mechanical and Pow-
er Engneering, Nanjing Universty of Technology , Nanjing 210009 ,
China) . p99 - 102,107

Abgract : By thefinite dement andyss codes ABAQUS and

2007 Vol. 28 No. 8
the function of RESTART , a sequentiad coupling caculaing program
for creep based onwelding resdud dress has been developed by es

tablishing the nodd o temperaure field, resdud fied and creep

andyds. The welding resdud dress and creep of welded joint for

Cr5Mo furnace tubes was dmulated by this program. This method

edablished the bads for cdcuding the dfects of welding resdud

dress on the cregp of welded joint. A cregp conpari on between the
welded joint tubeswithwelding resdua gress and with internd pres:

sure was made. The results showed that the tube cregp was decided
by the welding resdua dress, dthough the welding resdud gress
was rdlaxed in a ghort time.

C5Mo furnace tubes; welded joint; welding
resdua dress; dress rdaxation; cregp; numerica smulation

Key words:

CTOD fracture toughness tes for super-thick welded joints o
D36 dfshore platform sed WANG Zhijian* , JIANG Jun* ,
WANG Dongpo?® , DENG Caiyar? (1. Chiwan Sembawang Engineer-
ing CO.LTD, Sherzhen 518068, Quangdong, China; 2. School of
Materids Science and Engneering, Tianjin Universty, Tianjin
300072, Ching) . p103 - 107

Abgract :  Based on BS7448 fracture toughness ted experi-
ment gandard (1S0/ TC164/ SCAN400) and DNV-OS C401 , crack
tip opening digplacement (CTOD) teds are carried out on 80 nm
thick plates butt joints of of sore petroleum plaform joined by the
submerged-arc welding and OO, gas shidded welding. The CTOD
vauesd weld metd and the heat-dfected zone are teded a 0
The posshility of awiding post-weld heat treatment in thick welded
joints is discused udng the submerged-arc welding and CO, gas
shidded welding. These work provide the scientific bass on the off-
dore plaform congruction.

Key words: weded joints; crack tip opening diglacement ;
fracture toughness

Mechanism and influencing factors o spatter formation with
sdf-shidded flux cored wire PAN Chuan®, YU Ang', XUE
Zhenkui?, TIAN Zhling' (1. China Ion&Sed Research Inditute
Qouwp, Bejing 100081, China; 2. Hpdine Research Inditute of
ONPC, Langang 065000, China) . p108 - 112

Abdract: The gater formation mechaniam of seif-shielded
flux cored wire has a remarkable different with other wel ding materi-
ds because o its gedidity in wire’ s condruction and welding
method. The mechanism and irfluencing factors of welding Patter
are dudied. Highr peed photogrgphs indicate that there are mainly
three types o gatter in sif-shidded flux cored arc welding, which
are hig atter caused by arc force, bubble released atter and gas
explodon atter. Hveflux ingredients, which irfluence the welding
Pater grealy , are invedigated by means o ater teds usng mx-
ing materid regresson method. Bxerimental result shows that the
dfect of fluorides and carbonaes is greater than that of oxides,
killing agents and aloys.

Key words: <df-shidded flux cored wire; Pater ; formation
mechanism



