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Table 1 Chemical composition of test material
’ ’ C S Mn S P Cr N Mo N  Fe
| 12 ' ) ' 0.014 0.38 1.45 0.001 0.021 22.67 569 3.23 0.170
20 30
.10 . 2
Table 2 Mechanical properties of test material
, mm Rn/MPa  Ryo/MPa  A(%) Aw/]
[13] o
$508%15.9 789 585 2 290(—40°C)
$323.9< 127 770 556 2 276(— 40°C)
2205 ,
13.3 MPa, —30 C, (SAW ),
’ Sandvik
2205 . 22.8.3L  Sandivik 15W.
( , %) . C<0.02,Si 0.5,
;0606723 Mn 1.6, Cr23.0, Ni 9.0, Mo 3.2, N 0. 16
(04B41101)

578 MPa,
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775 MPa, 33%, —40 C Ni 8.5,Mo 3.1,N 0.17,
84 J. s 610 MPa, 805 MPa,
( 1050~1100 C, ). 31%, —40 C 170 J.
s ( , %) CO0.0,
(TIG) + 810.8, Mn 0.89CYB.09Ni9.5,M0 3.09NO.179
(SMAW) , AVESTA 635 MPa,
. AVSTA 2205 830 M Pa, 33%, —40 C
AVESTA 2205—PW, ( 40 J.
I’} %) . C 0. 027 Sl 0- 57 Mn 1- 69 Cr 23- Oy . 30
3
Table 3 Main welding condition of specimen
mm Elk].an™Y) T/C
$508% 15.9
SAW X — a16) 12~ 20 <150
$323.9X12.7
$508< 15.9 :Art1.5% N,
TIG+SMAW % a6) 8~15 <150
$323. 9% 12.7 s Art5% N,
) & 2
25 , : 4
Table 4 Test result of impact absorbing energy of welds
[4 Axv/ ]
, rFIG _ /mm /IHI!]
T/C $ 508x $ 23,9 $508% $323. 9%
’ 159 2.7 15.9 12.7
’ 220 — — 45
. ’ ’ 205 — — 47
TINIUS OLSEN 210 — — 42
0 200 — — 41
(CTOD) s (BX WXL) 10 mmX 20 200 - - 43
mm X 80 mm . 1% - - 39
—20 205 — — 40
2 mm ,
210 — — 41
MTS — 800 ,
165 161 42 40
ao lw=0.45 ~0. 55 (ao , mm; W w0 o 167 " 55
, mm), s=4 w., CIOD 170 180 45 38
GB —T 2358( 125 - - 30
» , —20 C, —60 % — — 30
105 — — 29
2 RBLERBAH 5 ~20C  CT0D
Table 5 Tes result of CTOD (at —20°C) of welds
4, CIoD
Aw T Q) o5/ MmO/ mm
1. —20 C CTOD 5¢( O=1. 177X (1. 844X 10 3+ 28a)* ¢ 0,09 0.312
15.9 mm ; 12. 7 mm ) 00384 Bat T 006 019
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Fig. 1 Transformation curve of Charpy V notch impact ab- .
sotbing energy with test temperatures
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grated. Nomrinstruct topology information of product department-joint
was described in the model. Stucture of model and consistence of
operation were analyzed. An example data of product structure tree
was showed. Integration method of graphic data between CAD and
welding computer aided process planing ( WCAPP) based on litmus-
less meta file was analyzed. The solution of process document based
on multi-type template mechanism was offered, which ensure the ci-
terion of dada operation and outputting of process document.

Key words:  welding computer aided process planing; eX-

tended M arked language; welding process; process card

Self-optimizing control for laser cutting quality based on coaxial
ZHANG Yonggiang"? CHEN Wuzhu', ZHANG Xur
dong', SHAN Jiguo' (1. Department of M echanical Engineering Ts

vision

inghua University, Beijing 100084, China; 2. Shougang Technical
Research Institute, Beijing 100041, China). p58— 60

Abstract: A sensing and control system, which includes co-
axial vision sensor, DSP processor and open NC system, was de-
signed for CO, laser cutting. By coaxially detecting the images of the
sparks jet, itis found that the maximal sparks length of the coaxial
image, which can be detemined by the highest pixels of different
brightness ranges of the sparks images corresponds to the best wughr
ness of cutting face. Experiments for self optimizing control of laser
cutting quality were performed by utilizing the images of sparks jet.
The results show that the optimal cutting speed for the best roughness
of the bottom edge could be found automatically and quickly.

Key words; laser cutting; quality monitoring; visual vision;

self-optimizing control

Laser sintering experiment of Fe— C mixed powder FAN
Chunhua, DONG Lihua, WANG Dongsheng (Engineering Training
Center; Shanghai Maritime Univewsity, Shanghai 200135 China).
p6l— 64

Abstract ~ The Fe— C mixed powder without low melting-
point adhesive was sintered by selective laser sintering machine, and
the effect of sintering parameters on sintering formation was studied.
The relationship between sintering thickness with laser power, scan
interval and scanning velocity were analyzed. The relation formula
between scan interval and sintering thickness was established and
was verfied with experiment. The sintering mechanism and balling-
phenomena were studied through micmstructure. The complex metal
part with comparnative accuracy and density was obtained under rea-
sonable sintering parameters.

Key words:  laser sintering; metal powder; process parame-

ters

In situ synthesis of TiC-VC particles reinforced Fe-based metal
matrix composite coating by laser dadding DU Baoshuai, LI
Qingmingg WANG Xinhong, ZOU Zengda (School of Materials Sci-

ence and Engneering Shandong University, Jinan 250061, Chi-
na) . p65— 68

Abstract  Using a 5 kW CO, laser; in situ synthesized TiC-
VC particles reinforced Fe-based alloy composite coating was pre-
pared by preplaced fermtitanium ferovanadium and graphite ete.
The micostucture and properties of the composite coatings were in-
vestigated by optical microscope, X-ray diffractometer, electron
probe micwanalyzer and microhardness tester. Resulis indicated that
TiC-VC particles are produced by direct metalluigical reaction among
ferotitanium  fermvanadium and graphite during laser cladding pro-
cess. It was also found that fine TiG-VC paricles are dispesed in
the matrix. The microhardness of the coatings which was enhanced
by the TiG-VC particles was much greater than that of the Q235
substrate.

Key words:

ticles

laser cladding; in situ synthess; TiC— VC par-

Analysis for toughness of 2205 duplex stainless steel pipe welds

LI Wewei, 1IU Yinglai XIONG Qingren JI Lingkang (The
Key Laboratory for Mechanical and Envirormental Behavior of Tubu-
lar Goods CNPC, X7 an, 710065, China).p69—72

Abstract 2205 duplex stainless steel possesses favorable
mechanical properties and good corosion resistance, and is applied
wildly in transport oil and natural gas ocean and chemistty indus-
try, etc. Compared to general austenitic stainless steel duplex
stainless steel is its difficult to weld. One natural gas the maximum
operation pressure in one collection pipe of natural gas trausport is
13.3 MPa and still generally considered as material which are mini-
mum operation temperature is -30°C, and very high toughness was
required for the pipe welds. The Charpy impact toughness and frac-
ture toughness (CTOD) of longitudinal welds (used SAW methods)
and gitth welds (used GTAW+ SMAW methods) of 2205 duplex
stainless steel pipe used for high pressure nature gas transport were
tested and analyzed. The results show that the impact toughness and
fracture toughness of longitudinal welds is better than that of the girth
weld matkedly. The main reason of these results is concern with dif-
ference of filler metal and micwstucture phase ratio caused by dif-
ference heat input and postweld heat treatment.

Key words:  duplex stainless steel; pipe; weld; toughness
Factors influenced are excited ultrasonic intensity HU Xing
HAO Hongwei, WEN Xiongwei HE Longbiao, LI Luming WU
Minsheng (Department of Mechanical Engineering Tsinghun Uni-
vesity, Beijing 100084 China). p73— 76

Abstract

excited ultrasonic, factors that influence the arc-excited ultrasonic

To enhance the undemstanding and control of arc-

intensity were studied. Firstly, a welding information acquisition sys-
tem was built to track the signal variations during the welding pro-

cess and itwas effective to record the signal. Secondly, the varia-



