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Table 1 Inertia friction welding (IFW) parameters of Ti17 alloy
R pMPa n lCromin ™ J/(kgam 2)
( 1 7.58 1500 10. 87
) 2 7.58 %00 10. 87
’ } ’ 3 7.5 700 10. 87
; , 4 6. 55 1 500 10. 87
; s ; 5 6. 55 900 10. 87
, , 6 6.55 700 10. 87
’ Ti17 7 5.5 1 500 10. 87
8 5.5 %00 10. 87
’ 9 5.5 700 10. 87
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Fig. 1 Dimension of tensile test specimen
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Table 2 Results of tensie test of Ti17 alloy and IFW welded joints
230 (400 'O
R, MPa R 0.2 MPa AC%) ACD) R, MPa R 0.2/MPa AC%) 7%
M 115 1075 14.53 31.56 — 908 807 17.39 56. 56 —
1 1121 1076 11.97 24, 40 912 824 1619 45. 11
2 1125 1072 12.70 28.94 913 828 1593 4. 63
3 1125 1082 12.27 29.27 910 823 15.49 5.4
4 1119 1057 15.20 33.45 913 816 1611 51. 15
5 1127 1075 14.25 31.61 914 815 1603 51. 58
6 1128 1063 15.34 26.29 910 842 1537 50. 25
7 1128 1075 14.32 34. 46 917 852 15.36 50. 53
8 1 140 1096 12.86 29. 69 931 852 1537 52.00
9 1 140 1104 12.63 29.79 916 849 15.00 52. 86
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Fig. 6 Microstructure for Specimen 9 of Ti17 alloy IFW
joints
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by using blowhole resistance as function and computer software, and
then the trend diagrams of effects of every ingredient and the math-
ematical model between blowhole resistance of stainless steel elec-
trode and 11 coating components were given. The effect of feldspar
and muscovite on the mark of blowhole resstance is positive by trend
diagrams There are interactions between most coating components
and blowhole resistance by mathematical model. The searching and
forecasting can be done by using mathematical model and computer
program.

Key words; stainless steel electiode;
blowhole; uniform design

new slag system

Numerical simulation on thermal fatigue behavior of CuCGA
soldered joints XIAO Zhengsiang', XUE Songbai', JIN Chu
nyw’, ZHANG Liang', GAO [Lili' (1. College of Materials Science
and Technology, Nanjing University of Aeronautics and Astronau
tics Nanjing 210016 China; 2. College of Mathematical Sciences
Heilongjiang Universitys Haerbin 150080 China). p 77— 81
Abstract: The constitutive equation of Sn3. 9Ag0. 6Cu and
63Sn37Pb were established based on creep law, and the stress strain
distribution of soldered joints in copper column grid array (CuCGA)
devices was analyzed under the loadings of different temperature cy-
cles. Results indicate that no matter how the change of temperature
cycle range, the maximum creep strain is located in the soldered
joint where the location from the device center is foremost, in which
the stress concentration is found and cracks appear, therefore, the
corner soldered joint is the most fragile area in the whole device.
Creep strain of Sn3. 9Ag0. 6Cu soldered joints is smaller than that of
63Sn37Pb soldered joints. Lower stress and creep strain are exhibit
ed for both Sn3. 9Ag0. 6Cu and 63Sn37Pb when the temperature cy-
cles range is shortened. Sn3. 9Ag0. 6Cu soldered joints show higher
themal fatigue life than 63Sn37Pb soldered joints under the same
temperature cycle.
Key words:

copper column grid amay; reliability; creep

law; fatigue life
Formability and microstructure characteristics of galvanized
plate by TIG welding PENG Bendong'. ZHANG Jian!, LI
Yuntao', YANG Tijun’, 1IU Guangda'(1. Schod of Materials Sci-
ence and Ergineering Tianjin Univemsity of Technology,
300191, China; 2. School of Materials Science and Engineering,
Tianjin University, Tianjin 300191, China). p 82— 84

Abstract:
joint of SGCC by tungsten inert-gas (TIG) welding are studied and

Tianjin

The microstructure and micro-hardness of welded

the cupping test of Tailor-welded blank and base metal are studied.
The results show that in the welding process the micwostructure of
weld will have great diversity at local region closing parent metal be-
cause of the different cooling condition of the parent metal. The mi-
costiucture of welding fusion zone is massive sheet proeutectoid fer-
rite distribution along the columnar grain boundaries intragranular
organizations are Widmanstatten and sheet pearlite structure, and the
microstructure in HAZ is massve peatite and ferrite, which make
the micro-hardness value of welding seam and HAZ higher than that

of base metal and lead negative influence to the formability of Tailor-

welded blank. The cupping value of weld seam reduces to some ex-
tent compared with that of base metal, which indicates that the form-
ability of weld seam is not good as that of base metal.

Key words:
tures; cupping test

galvanized sheet TIG welding; microstruc-

Welding experiment on 1Cr18Ni9Ti and 1Crl3 stainless steels
ZHAO Yongtao's, DONG Junhui®, ZHAO Liping', MA Yonglin',
PEI Xiaobing' (1. Material and Metallurgy Engineering Schook UST
Inner Mongolia, Baotou 014010, China; 2. Materals Science and
Engineeringg Inner Mongolia Univewsity of Technology, Huhhot

010051, China). p 85— 88

Abstract  The stainless steels of 1Cr18Ni9Ti and 1Crl3 were
welded through deteministic craft by tungsten inert-gas (TIG) weld-
ing. The microstucture and fracture pattern of weld joints of 1Crl3
martensite and 1Cr18Ni9Ti austenite stainless steels were observed
and analyzed by means of LOM and SEM, the mechanical properties
of the weld joints were measured with micro-hardness tester and elec-
tronic universal stretcher; and the polarization curves and AC imped-
ance spectroscopy of weld joints were tested by seawater immersion
test of simulation solution. The results show that adopting manual
TIG welding though elecirode negative to direct current soldering
machine to weld 1Cr1 8Ni9Ti austenite stainless steel and 1Cr13 mar-
tensite stainless steel is feasible; under suitable process (welding
current is 80 A, welding speed is 110 mm/min), weld joints can ob-
tain good appearance and uniform structure; mechanical properties
and galvano-chemistty properties can meet use requirements.

Key words:

ture and properties

1Cr13; 1Crl18Ni9Ti; welding joint; microstruc-

Microstructures and properties of Til7 alloy inertia friction
welded joints XU Hongji's YIN Lixiang®, WEI Zhiyu’, XIE
Ming', ZHANG Tiancang®( 1. School of Materials Science and Engi-
neering, Dalian Jiaotong Universty, Dalian 116028, China; 2.
Linde Engineering (Dalian) Co., Lid Dalian 116113 China; 3.
Dalian CIMC Containers Co., Itd Dalian 116600 China; 4. Bei-
jing Aemnautical Manufacturing Technology Research Institute, Bei-
jing 100024, China). p 89— 92

Abstract
joints welded by inertia friction welding (IFW) were investigaed by

The microstructures and properties of Til7 alloy

wom-temperature tensile test high-temperature tensile test and met-
allographic analyses. The results show that the joint with good perfor-
mance at room and high tempemature for Til7 alloy can be obtained
in [FW. Both the tensle strengths of welded joints at mom tempera-
ture and at high temperature are not less than those of the base met-
al. The microstucture of Til7 alloy is a+f phase, and the needle 8
phase is distributing on the @ phase. While welding, different weld-
ing parameters can not affect the microstctures of the HAZ and the
weld seam. The micwstructure of HAZ is the same as that of the
base metal and that of the welded seam is fine equiaxed crystal.
Key words:

perature tensile test high-temperature tensile test
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