%206 % 11# BB F & Vol 26 Na 11
20054 11 A TRANSACTIONS OF THE CH NA WELD NG INSTITUTION Novanber 2005

KRR, fTHh, XMk BFF

( , 150001)

QC:0 8 1CR2INiSTi

X
’ ate N [od
e Cu( ss Fe) s
’ h b h QCI() 8
, QCi0 8 i h ,
. h, QC10 8 .
L HFR
. TG401 .\ . 0253 - 360X (2005) 11 — 89 — (4
o [56]
0 & = ;
QC:«Q 8 1C21IN BTi
QCQ 8 Cr , ’
[“', , QCHQ 8 NICRINIST
1C21INi5Ti
: e 1 R$e MR R T7
1 2
TECHMETA
1 QC8 1CRINBTI ( s %)
Table 1 Chem talcan positons of QCrQ 8 and 1C 21N bTii
C Cr Fe Ni Zn Si Mg Ph S P Ti Mn
QCH 8 - 04~07 <005 <003 <C0015<C0002 <00R<Q05 - - - - <0
ICRINSTi 0.09~0Q 14 20~2 - 480~580 - Q 80 - - 0030 0.035 5<(C-00) ~08 0 80 -
MEDA RD45 , 100 mm X 45 mm X 2 mm,
60 kv, 6 kW,
$2 Omm ’
100mm X 45 mm X 2 mm, Q 25mm. 34X
107 Pa 60 kV. 45mA.

: 2005 -09 -12 Im fin



90 7 g7 ¥ #® % 26%

2 QC 8 1CrR2INBTI
Table 2 Mechantal propertes of QCQ 8 and 1IC21NBTIi

6, MPa 64, MPa a(%)
QC:0 8 360 - =25
1C21NiST1 00 350 20

2 HR iR

(a) R4 %
QCr
Q0 8 IC2IN BT1
QCQ 8 NIC2INi5Ti
, h,
1. (b) FR4ETH
2
Fg 2 Typtalm trostrostrucure of p htwih focus on
stee | sile
:v=1m min [, =45mA s 0. 3mm
1 QCIO 8ACRINBTI ’
Fg 1 Scheme of equalthicknessQCm 8 ACr2IN BT ’
EBN Jointw ith focus on steel side ’
5 1 Q Smm s
0. 3mm
2 QCO 8 IC2INiSTi
’ ’ ’ 3o d ’
.3 QCr '

Q 8 /1C2INi5Ti

) Cu

3a b , Q 3mm
22
' 4 y=Im min [ =45mA. .
Q 3mm
’ ’ 48. [}

Fe CrNi ,



% 113 IRFN, %« F 05 S A W 0 T R OF 8 KA SR AR Ak

91

(a) #M4E AL (h=0.3 mm)

(b) #4424 (h=0.3 mm)

i

(d) #4542 (h=0.8 mm)

3
Fo 3 M icrostructure near fusion line of he EBN pint
w th diferenth,
:v=Im min [;=45mA

, 1C2INi5Ti
» Cu
, Cu . 4b
, ) Fe.
Cx Ni Cu

, Fe.CxN1i Cu s

4

(b) {0 & LM

Fig 4 EPMA resultof EBW jointw ith focus on steel side
: v=1m min }=45mA,

+ h, =0 3mm

3 v=1lm min },=45mA,

Q 3mm

9CKNi

b

70 82%,

Fe Cu

°

Fe

Cu
20 4%,



92 BB ¥ R F 26%
3 QCra 8 ACRINBTI ( )
Tabk 3 EDX resultofQCrQ 8 ICRINBTIEQW jointw ith ocus on skelside
Fe Cr Ni Cu
1 71. 51 21. 77 6 45 0. 25
2 65. 93 21. 63 410 8 32
l 3 65. 86 22. 04 4 50 7. 57
4 013 1. 26 Q0 00 9. 60
IC2IN 5T1 . Cu( ss Fe) ) .
. (2)
QCA 8 ) QCHQ 8 1C 21N i5Ti . hs
; QCAQ 8 . h. QC0. 8
: : QC 8
s ° s h. ’
. X s s
FeCu s ate |, a R . h.
e QCH 8 :
Cu( ss Fe) . .
3500 | M
3000 (1] , ; l ; 2 [M].
g 2 500 : , 1993 25-28
g 2000 | [2]  Guzegorzewicz ¥ Kuznicka B Krajezyk M odifying eflect of zirco
o 1500 t nium on an ahm num — chranium bronzd J]. M ateriak Research
1 000 and A dvanced Techniques 2000 91(6). 489 —493
500 . T . [3] ’ . [(M].
35 40 45 50 55 60 65 70 75 80 85 90 95 100 , 2000 56 -61
26(°) [4 Lagneborg R Steel development reviev and prospects br he fir
wrd J]. Scandnavian Joumal ofMetallurgy 1997 26(6). 255
- 265
5 X
. . . . College R R Elkctron be: 3 . Toolng Producti
Fg 5 Typical XRD result of EBN jontw ih focus L3 oTese cton bean weklngl ]} Toon Hetos
) 1974 (6). 66 -67
on skelsie )
[6] SunZ KampiR The application of electron bean welding or the
pining of dssmilrmetals an ovewiev| J|. Joumal of M ateriak
3 é:‘{j: ‘f{% Technobgy 1996 59 257 -267
(1) QCH 8 ACRINiSTi > > 1919 ’
. ate . 10

Emai hanghe@ hit edu cn



2005, Vol. 26, No. 11

TRANSACTIONS OF THE CHINA WELDING INSTITUTION Vi

was low, changing rotation speed did not change tensile strength; with
high welding speed, higher rotation speed was bad for tensile strength.
When welding speed and rotation speed were both low, the mechanical
properties of joints welded with non-threaded tool are beiter than those
with threaded tool; increasing welding speed and rotation speed did not
influence tensile strength.

Key words: FSW; aluminum; process parameter; mechanical

properties of the joint

Spatial distribution features of weld defects in complex structure

SHI1 Duan-hu, GANG Tie, YUAN Yuan( State Key Lab of Advanced
Welding Production Technology, Harbin Institute of Technology, Harbin
150001, China). p71 74

Abstract; X-ray real time imaging method was adopted to nonde-
structively test the complex structure welding parts of titanium alloys, the
spatial position of tiny flaws was determined based on the line profile dis-
tribution of flaws position, and a formula which could calculate the burial
depth of flaws was obtained. According to the charactenistic of abnormal
peak and abnormal slant-concave flaw, an automatic extraction algorithm
of projection distance was presented individually. Experimental results
showed that the above algorithm can figure out the projection distance very
well and can determine the spatial distribution features of the flaws.

Key words: titanium alloy laser welding; ray detection; tiny

flaw; line profile; spatial distribution features

Simulation of the influence of scan path on temperature field in the
welding rapid prototyping HU Rong-hua, ZHANG Hua, XU Jian-
ning, WAN Ling-na( Mechanical and Electronic School , Nanchang Uni-
versity , Nanchang 330029 , China).p75 -78

Abstract: The part fabricated by welding rapid prototyping has ex-
cellent mechanics capability, so welding prototyping will be widely ap-
plied in the future. But welding is a processing of local high temperature
the distribution of temperature field will affect the quality and performance
of welding part. In this paper, one-layer depositing of thin-wall part was
studied. Numerical simulation was done by ANSYS, and the influences of
scan path on temperature field and stress field were analyzed. This study
will offer theoretical foundation to accurataly choose the scan path in- the
welding rapid prototyping.

Key words; rapid prototyping based welding; scan path; temper-

ature field; simulation

Distribution and control of residual stresses in FSW joints CHAI

Peng, LUAN Guo-hong, GUO De-lun, LI Ju( Beijing Aeronautical Man-
ufacturing Technology Research Institute, Beijing 100024, China). p79
-82

Abstract: Deformation of FSW stractures welded with different pa-
rameters and tools was measured and analyzed in this paper. Results
showed that smaller tool shoulder and lower welding energy would reduce
the deformation. With optimized welding parameters, dynamic control of
welding deformation( DC-LSND) which was usually used in TIG was in-
troduced to FSW, and its effects on structure deformation and residual
stresse were also studied.

Key words: friction stir welding, residual stress, dynamic control

low stress no distortion

Preliminary study on friction stir welding of titanium alloy

LUAN Guo-hong, CHAI Peng, SUN Chengbin( P. O. Box 340, Chi-
na FSW Center, Beijing 100024, China). p83 - 88

Abstract: According to the analysis of the thermophysical charac-
teristics of several conventional titarcium alloys, friction stir weldability of
titanium alloy had been discussed in this paper. According to the features
of Ti alloy, the pin tool, welding anvil and protecting device were de-
signed and applied for the friction stir welding of Ti alloy. By observation
of the weld appearances and microstructures of the joint, as well as the
mechanical property testing, the results showed that Ti-6A14V alloy can
be successfully welded by FSW, and tensile strength of the joint can
reach up t0 9% of the base metal. With optimization of the welding pa-
rameter, procedure, pin tool profile and material, the property and per-
formance of FSW of Ti alloy shall be unproved.

Key words. friction stir welding; titanium alloy; weldability

Microstructures and phase composition of QCr0. 8/1Cr21NiSTi
joint by EBW with focus on sdteel side ZHANG Bing-gang, HE
Jing-shan, WU Lin, FENG Ji-cai ( State Key Laboratory of Advanced
Welding Production Technology, Harbin Institute of Technology, Harbin
150001, China). p89 -92

Abstract Electron beam welding experiments of QCi0. 8/
1Cr21NiSTi dissimilar butt joint were carried out. The microstructures,
elements distribution and phase composition of the joint were investigated
by means of Optical Micrography, EPMA, EDX and XRD. The results
showed that the microstructure of joint mostly consists of phase a + £, and
phase @ was quantitatively more than phase £. A few of Cu ( ss. Fe)

phase formed only in top weld near to copper side and any brittle phase

was not generated in the whole weld. The microstructures and bonding
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status of joint were evidently affected by changing of k (i. e. beam offset
on steel side) , a small quantity of metal QCi0. 8 melted down into weld
as value of h, was less, a large difference of microstructures and chemical
composition existed in comparison of weld with base metal QCr0. 8. With
increasing of h, the microstructure distribution of joint becomes homoge-
neous gradually, but the bad fusion’ s status happened to QC10. 8 side in
weld due to unbalanced heat input and rapid heat conduction of QCr0. 8.
Even if h, increased in little range, base metal QCr0. 8 may not be fu-
sion, which resulted in forming joint of local fusion or lack of fusion.
Key words: electron beam welding; microstructure; phase com-
position
Hydrogen behavior in titanium alloy EBW joints WANG Ya-
jun'2, TANG Xiao-ging' , LIU Hao? , GUAN Qiao” (1. Beijing hangkong
university, Beijing 100083, China; 2. Beijing aeronautical manufacture
technology research institute. Beijing 100024, China). p93 - 96
Abstract; The electrolytic hydrogen charging with constant current
and X ~ ray diffraction were used to investigate the hydrogen content
threshold of the hydrogen induced cracking for Ti1023 titanium alloy EBM
joints and the effect of the microstructure phase on sensitivity of hydrogen
induced cracking. The scanning electronic microscopy was employed to
observe the fracture appearance on different hydrogen charging condition.
By means of the artificial aging and ion probe analysis, the dynamic be-
havior of hydrogen in Til023 titanium alloy EBM joints was also studied
in this paper.
Key words:  Til023 titanium alloy; EBM; hydrogen induced

cracking

Application of fuzzy-PID control on seam tracking for welding-robot

YE Jian-xiong, ZHANG Hua (school of Mechanical and Electronic
Engineering, Nanchang University, Nanchang 330029, China). p97 -
100

Abstract: A convenient and effective close loop control scheme,
had been proposed to satisfy the aim of seam tracking based on the analy-
sis of the welding-robot medeling and its control link in this paper. With
the introduction of fuzzy controller and PID controller and with the adop-
tion of the simulation on the differentiated modeling, the characteristics of
the hybrid manipulator were illuminated. In the end, some conclusions
were drawn on the base of analysis of the different response curves.

Key words:  fuzzy; PID; hybrid-manipulator; self-adaptation;

simulation

Ultrasonic signal analyses of spot welds in thin steel sheet ZHAO
Xin-yu, GANG Tie, YUAN Yuan ( State key Laboratory of Advanced
Welding Production Technology, Harbin Institute of Technology, Harhin
150001, China). p101 - 105

Abstract: The quality of spot welds in galvanized sheet metal was
evaluated by using ultrasonic water immersion focusing method. The A-
scan signal, B- and C-scan image features of spot welds were analyzed.
The feasibility of evaluating the quality of spot welds by using the B-scan
image was provided. By using the method, not only the kiss bonding and
the perfect joint could be evaluated qualitatively, but also the pressure
mark depth of the upper-bottom surface and the spot weld diameter could
be calculated quantitatively. The accuracy of testing result was verified by
contrasting the metallographs of actual spot welds cross section.

Key words: ultrasonic test; water immersion focusing; resistance

spot weld

Comparison of fatigue property for TIG welding of TC4 and TAIS
tianium alloy WANG Xiang-ming ( Shenyang Aircraft Design & Re-
search Institute, Shenyang 110035, China). pl06 108

Abstract; As the researched objects, TIG welded test specimens
of titanium TC4 and TA15 were selected, and their fatigue tests were
done under different constant amplitude spectrums with four stress levels,
respectively. According to the contrast analysis for the fatigue test results
by use of three-parameter-model of fatigue life founded in this paper, the
fatigue property of TA15 TIG weld was better than TC4 TIG weld appre-
ciably in 10* ~ 10 region. The possible affected factors were discussed.

Key words: Titanium; weld; fatigue

Experimeneal research on high Temperature CTOD of electron
beam welded joints of GH4169 alloy ~ WU Bing', ZUO Cong-jin',
LI Jin-wei' , ZHANG Yan-hua®, XIONG Lin-yu® (1. BAMTRI, Key la-
boratory for high energy density beam processing technology, Beijing
100024, China; 2. Beijing University of Aeronautics and Astronautics,
Beijing 100083, China). pl09 -112

Abstract; In accordance with GB/. T 2358-94, CTOD ( crack-tip
opening diaplacement) tests were conducted at 650 C for electron beam
welded joints of GH4169 alloy. According to the requirements of the
standard, the specimen was a standard SE(B) (three point bending) ,
the results were calculated using the P-V curves of parent material and
weld metal. Finally, the test results were summarized and analysed.

Key words: electron beam welding; GH4169 ; high temperature;

CTOD



