B20% 114 7 g ¥ ® Vol. 29 No. 1l
2008 F 11 A TRANSACTIONS OF THE CHINA WELDING INSTITUTION November 2008

FE, FibK, fTHEF

( , 201620)
CSi3 .
, 100 Hz
2 000 HZ 0 )
s FesSi3(Cu)
s s 40 Pm 120 #m,
, 175 MPa 204 MPa.
: TG454 : A : 0253— 360X (2008) 11— 0093— 04
0 )’%‘ '%“ Si)s 200 mg, ,
, CuSi3
[ 1] , [1.2] i ’ TIG
, , , , TIG . TIG
R , s Io=20 A, I,= 80 A,
50%9 tO: tp, t:4 Se U:
11.1~11.2 V, f 100, 500, 1 000,
2 000 Hz, 1
, (34 Fronius (FK —2600) )
’ ) 12 L/ mino
[3:4
I
< |
«}g 1
2 I
CuSi3 :
A /s
1 ATk 1
Fig 1 Basic parameters of pulsed arc current
, 40 mmX 40
mmX 2 mm, CuSi3( :97% Cu, 3% TG , )
. DB 01— 14 (JXA840A) (OXFORD —

(J51402) 7573)



94 P S ¢ %29 %
M400 — H1 (LECO)
) 5 )
0. 098 N,
1s.
2 B R KT
(a) f =100 Hz
2.1
2 /CuSi3
CuSi3 2
FesSiz (Cu)
(b) f =500 Hz
(3
2a 100 Hz
2a , CuSi3
) 40 "Lm )
FesSiz (Cu)
2b 500 Hz (¢) £=1 000 Hz
23. ) 2b
, FesSiz (Cu)
40 Mm .
2¢ 1 000 Hz
, CuSi3
FesSis (Cu) . 2a, b Sl o
FGSS i3 (Cu ) 1) ’
’ 3 60 - 2
80 Mm. Fig 2 Effect of pulse frequency on microstrucure of brazed
2d 2000 Hz joint
2d ’
CuSi3 FesSiz (Cu) , ’ 3
y 1 (X)O, 2 (DO HZ), FesSi3 (Cu)
FesSiz (Cu) s ’
FesSiz (Cu) 2a, b, ¢ ’
, . 2.2
2 CuSi3 FesSiz (Cu)
( 100. 500 Hz), .
FesSiz (Cu) ,  FesSiz(Cu) ’



F€55i3 (CU. ) ’

% 11 # ZF o i, % 4 SRR AR R B SIVET B B Sk R EAE R R AR A AT 95
, 3 . 3 , FesSiz (Cu)
4 , .
b b b
. (R—1, R—1 R— s
3 b b ) Rm
(9
b
175 MPa 204 MPa, R—120.4~0.5)Rn
’ 40 Hm 120 Fm, R-T A0.33~0.59)Rn M
| R—12%0.23~0.29) Ry,
b b
/
220 —— FesSiz (Cu)
— 200 o\ T %M .
S 180t a \ k“\fk 3 000 s
= 160} )= ’ o
140 f -%/ \\ A
= 120 + g N
2 Ry .
1906030 0 30 60 90 120 150 180 ’ FesSis (Cu)
BEES d/ pm N FesSis (Cu)
, FesSiz (Cu)
3 o
Fig. 3 Micro-hardness test results of brazed joint
\ \ 4 & i
3 %W #®
O ,
, , FesSi3
FesSiz (C
’ es3i (Cu) (Cw , ,
b
: 2) ,
FesSiz (Cu) ,
b
b
F —_ [5 6] .
e ; , FesSi3 (Cu)
b
b b
b 9
(1] . . (n. . 2007
’ ’ (4): 1921
A ’ ’ [ 2] s s s . Cu
‘ L. . 2001 37(10); 88— .
(78 ° [3 Bouwatfi B. Low-heat process enchance jointing of coated sheet metals
[J]. Weking Journal 2003 82(1): 26— 3l.
[4  Quintino L, Pimenta G, Iordachescu D, et al. MIG brazing of galva-
b b
nized thin sheet joints for autanotive industry[ J] . Materials and Manu-
’ facturing Processes, 2006, 21(1); 63— 73.
Fe Si ’ [5] YuZS LiRF, ZhouFM, efal Joint evolution and strengthening

mechanisms in arc brazed galvanized steels with Cu97Si3 filler[ J] .



96

woE ¥ WM %29%
Materials Science and Tedhnology, 2004, 20(11). 1479— 1483. [J- . 200410 3—5.
[6/ LiRE YuZS, Qi Ko etal. Growth mechanisms of interfacial com- [9 [QIDIRVIE . 2004,
pounds in arc brazed galvanized seel pints with Cu97Si3 filler J] .
Materials Science and Tednology, 2005, 21(4). 483—487.
[7]  Lancaster J F. The physics of weldind M] . Oxford: Pergamon Press, o 1P ’ ’
1986. 10
[8] , , \ MIG 2219A}Cu Email: 1:£zj7912 @ahoo. com. cn
[ o2 ] dardization, 1996.
(3) [3] Xin L, XuZ, Zhao M, efal. Amalysis and design of a novel four-axis
plane laser welding system [ C] // n; Proceedings of the 2007 IEEE
’ Intemational Conference on M echatronics and Auiomation. Harbin,
° 2007: 2020— 2025.
[4 . . .
[J- , 2006, 35(3): 4—7.
L ’ ’ ’ » 1980 .
[J. , 2006, 17(11): 1188— 1190.
[2] CEN. ISO 13919—1— 1996 3

[S] . Switzerland, International O rganization for Stan-

Email; Imxin @sia. cn



2008, Vol.29,No. 11

TRANSACTIONS OF THE CHINA WELDING INSTITUTION \4

different in the second specimen. One of them is 1 mm, and the
other one is 2 mm. Meanwhile, the sze of bridge betveen two hole
are different. The former is 0. 4 mm, and the later is 0. 2 mm. Then
the numerical resultes were compared with that of the experiment to
venify the validity of Guison damage models in describing the initia-
tion and propagation of cracks durnng their evolution. The results
show Gurson damage model give good results to the second speci-
men. Because the stress tiaxiality of second specimen greater than
0.4.

Key words:

aluminium alloy; double-hole test; damae; fi-

nite element method

Wear resistance of chromium carbides coating alloyed by va-
caum electron beam LU Binfeng, LU Fenggui, TANG Xinhua,
YAO Shun (Shanghai Key Labomatory of Materials Laser Processing
and Modification, Shanghai Jiaotong University, Shanghai 200240,
China). p77— 80
Abstract

fy the surface of a low carbon steel substrate by electron beam irradi-

Fe/ Cv C powder mixtures were employed to modi-

ation in vacuum condition. By optimizing the electron beam parame-
ters chromium camide is in situ syntheszed in the surface composite
layer. The suface composite layer was analyzed with optical micro-
scopes XRD analysis and tobological test. There are two main phas-
es in the surface composite layer: chromium carbides as hard phase
and austenite as tough phase. There are little typical hexagonal pu-
maty chomium cabides in the surface composite layer. Eutectic
chromium carbides dispersively distribute between the interface of
austenite phase to fomm a net like structure. It is metallugical comr
bination in the surface composite layer and the substrate. The exist
ing of caibides in the composite layer provides a notable im provement
on the wear resistant property of the suface layer.

Key words:  surface composite layer; vacuum electron beam

irradiation; chomium catbide; wear resistance

Offline automatic programming of arc prototype system based
on arc welding rdbot DU Naicheng" %2 HU Shengsun" %
DING Wei'(1. School of Materials Science and Engineering, Tianjin
Univesity Tianjin 300072, Ching 2. Tianjin Key Laboratory of
Advanced Joining Technology, Tianjin university, Tianjin 300072
China). p81— 84

Abstract: At present methods of graphic teaching for robot
are mostly adopted in offline programming system to establish the
path of wbotic movement. However, for this programming of the ap-
proach complex path the workload is still a laige. Moreover, the
wbot procedure (JOB) is handly formed by using the position data
and welding instructions, which calculated directly by path plan
ning. The offline automatic programming was researched for arc
welding wobots. The relative JOB is a data exchange interface of MO-
TOMAN robots. With this interface, the offline automatic progranr
ming module generates wbots pocedures. Through ODBC interface,

offline automatic progranming module queries the planning instruc

tions and data in the corresponding database in the arc prototype sys-
tem. The advantages of database are conducive to the expansion of
offline programming system. The experiment results show that the re-
searched offline programming operates stably, and the wbot moves
coherently, and the welding path is accordant to the design.

Key words: robot; arc pototype; offline automatic program-

ming; relative job

Quantitative analysis method of geometrical precision quality on
precision welding structure ~ KONG Liang!, YU Hailiang!, JIN
Xin', WU Yixiongl'z(l. School of Matenals Science and Engineer-
ing Shanghai Jiatong Univewsity, Shanghai 200030  China; 2.
Shanghai Key Laboratory of Materials Laser Processing and Modifica-
tion, Shanghai Jiaotong University, Shanghai 200240, China). p85
—88

Abstract  Based on fussy set theory, a quantitative method
for welding geometrical quality control of precision welding structure
(PWS) ispresented. The “Quality Differentiation Coefficient” which
characierizes the relation beween quality difference and effective
quality essentials is adopted to formulate the qualitative linguistic
variables of welding quality difference properties. The welding quali-
ty analysis model which could fully utilize experts expernments and
historical data for PWS is established to quantificational analysis and
decision-making ..

Key words;
precision; quantification; quality analysis

precision welding stmucture; welding geometri cal

Misalignment production and its prediction model in tailored
XIN Liming"? ZHAO Mingyang', XU
Zhigang' (1. Shenyang Institute of Automation, Chinese A cademy of
Science, Shenyang 110016 China; 2. Graduate School of the Chi-
nese Academy of Sciences Beijing 100039 China). p89— 92, 96
Abstract:

blank laser welding

Misalignment is an important quality evaluation
standard in tailor welded blanks. The contwol of misalignment espe-
cially for thinner blanks, is a difficult problem in tailored blank laser
welding process. The production and control of misalignment is stud-
ied based on a tailored blank laser welding system. The irfluential
factors of the misalignment are obtained after numbers of experi-
ments; the defomation of the blanks before welding, the intensity of
the clamping force, the uniformity of the clamping forces deformation
of the clamping beam flatness eror of the based platform and the
welding pocess. A mathematical model is established according to
the analysis of misalignment. Experimental results indicate that the
model provides an effective theorical guidance in improving welding
quality.

Key words:

nite element analysis; misalignment prediction modeling

tailored blank laser welding; misalignment; fi-

Interfacial structure and properties of galvanized steel sheet
joined by pulsed arc brazing process LI Ruifeng, YU Zhishui

HE Jianping (College of Materials Engineering, Shanghai University
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of Engineenng Sciences Shanghai 201620  China). p93— 96
Abstract:

arc brazing process and the joint interfacial structures and properties

The galvanized steel sheet was joined by pulsed

of the joints at different pulse frequencies were studied which the
arc pulse frequencies are 100 to 2000 Hz It can be seen that the
agitation and brushing action of the molten pool is increaed with the
increase of pulse frequencies then the whiskerlike intemetallic
compound fragmentation behavior is strengthened and the constitu
tional supercooling zone is broadened from 40 #m to 120 #m. At
last the dispersal quantity and width of fine FesSi; (Cu) particles
are increased in brazed joink which strengthens the joint mechanical
popetties and the maximum micro-hardness of the intefacial zone
is improved from 175 MPa to 204 MPa.

Key words:

quencies; interfacial structure

galvanized steel sheet; arc brazing; pulsed fre-

Hardfacing material for impact wear-resistance with Fe Mn-Cr-
Mo-V alloy system  LIU Zhengjun, ZONG Lin"% SUN Jing-
gang', CI Honggang', SONG Xingkui' (1. School of Materials Sci-
ence and Engineering, Shenyang University of Technology, Shenyang
110023 China; 2. School of Mechanical Engineenng, Shenyang
Institute of Chemical Techmlogy, Shenyang 110142, China). p97—
99. 104

Abstract:  Using HOBA core wire, the TKCESO electiode was
compared with classical hardfacing electode D256. The hardness
wear resistance, performance of work-hardening effect after impact
and the effect of alloy elements on the hardfacing layers were studied
by means of impact wear tests hardness test and microstructure anak
ysis. The results show that the hardfacing electiode with Fe-Mn-Cr-
MoV alloy system has high toughness resistance to cracking and
work-hardening properties  especially the peformance of impact
wear-resistantance is excellent. With the increase of contents of Cr
Mo and V, the hardness of hardfacing metal face increases, and
when it reached some number, the degree of increasing becomes sta-
ble. After impact by 9000 times, the working-hardening degree
reached its top and the worn mass is the lowest and the wear resis-
tance is the best at this time.

Key words;  hardfacing electrode; impact wear; Fe-Mn-Cr-

Mo-V alloy system

Strength and fracture character of SiCy 2009Al joint by com-
posites reaction diffusion bonging with AFAg- Cu-Ti 7ZHAO
Zude', SHU Dayu!, HUANG Jihua® HU Chuankai', KANG Feng'
(1. No. 59 Institute of China Ordnance Industry,
400039, China; 2. School of Materials Science and Engineering
Beijing University of Science and Technology, Beijing 100083, Chi-
na). pl00— 104

Abstract:

Chongqing

Reaction diffusion bonding of SiC;/2009A1 conr
posites was cartied out under vacuum conditions with AFAg-CuTi as

interlayer. The results show that the joint strength of SiC/2009Al

composites is affected by the content of Ti, jointing temperature and

holding time. When the optimum process is at 550 ‘C holding for 60
min with 3wt%) Ti the joint strength can reach to 120 MPa. The in-
temetallic compounds become as the crack source which propagate
in the joint and result in the fracture of the joint.

Key words: SiCp/ 2009A1 composites;

reaction diffusion

bonding; joint strength; fracture analysis

Discussion on numerical simulation of multi-pass welding of
thin-plate based on shell element ZHU Jindan', CHEN
Hu?? GONG Jianming®, TU Shandong®(1. School of Mechanical-
Electonic and Information Engineering, Zhejiang Textile & Fashion
College, Ningbo 315211, Zhejiang, China; 2. Technical Develop-
ment Department  Ningbo Special Equipment Inspection&'est Cen-
ter; Ningbo 315020, Zhejiang, China; 3. School of mechanical and
power engineeringg Nanjing University of Technolagy,
21000% China). pl05— 108

Abstract

Nanjing

To solve the problem of low efficiency in simula-
tion of multi-pass welding of thin plate by finite element method, a
new method, which substitutes routine 3D solid element modeling
with laminated shell element modeling based on the theory of thin-
shell and composite layer, was used to thetmo-mechanically simulate
the single or multi- pass welding of thin plate and to predict the resid-
uval stress. For the laminated shell element the shell section points
with changeable material properties were used to describe the thick-
ness of plate. A classic analytical model was used to solve the tran-
sient temperature distibution and then ABAQUS linking some ex-
tended user subroutine was used to analyze the stress. By comparing
the residual stress obtained from this method with that based on the
solidelement method, the simulation efficiency of this method is
higher and the precision is equivalent to that of the solid element
method.

Key words:

ment residual stress

shell element; multi-pass welding; finite ele-

Effects of B4C on mechanical properties of high carbon fer-
WANG  Qingbao* 2
BAIBo', IIU Jingfeng', LI Zhuoxin®(1. Welding Research Institute

rochrome self shielded flux-cored wire
Central Research Institute Building & Construction, MCC, Beijing
100088 China; 2. School of Materials Science and Engineering
Beijing University of Technologys Beijing 100022, China). p109— 112

Abstract

hardness and wear resistance under multi-stress were researched re-

The effect of B4 C content on micwostuctures

spectively. The results indicated that the primary carbides grew di-
rectionally and the macwhardness of hardfacing layer was increased
with the increment of B4C content. The wear resistance of hardfacing
alloys presented different characteristics under different stress. When
afew pimary carbides had boken off its wear resistance was better
than those of hardfacing alloys which lot of primary carbides broke
off.

Key words:

direction upgrowth; wear resistance; hardness;

pimary carbide



