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Table 2 Formula compositions of flux-B
B, 35.0 20.0 1.0 44.0
B, 35.0 20.0 3.0 42.0
B, 35.0 20.0 6.0 39.0 (a) 940K (b) 7K FFHE () WAL B~ RALFF
B 35.0 20.0 8.0 37.0
4 1 & A F BRI B R 1R AR
Bs 35.0 20.0 10.0 35.0 Fig. 1 Appearance of soldered joints using different fluxes
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0
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0.2 g+0.005 g Fig.2 Spreading areas of solders using different fluxes
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Fig. 3 Appearance of soldered joints using flux-A
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Fig. 7 Appearance of soldered joints using flux-C
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Fig. 8 Spreading areas of solders using flux-C
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creases. On the basis of differences in equivalent cathode/anode
drops and the welding arc characters in EN/EP polarity the
welding wire gets more energy as the EN ratio increases so the
wire melting rate is larger than DC MIG welding. At a constant
wire feed speed and welding speed the penetration depth and
bead width decrease while the reinforcement becomes high as the
AC Pulse MIG welding tech—

nology can solve the burn through problem in welding thin sheet

EN ratio increases. Accordingly

joints and can greatly improve the gap bridging ability in lap
joints. What is more this technology can also improve the weld—
ing speed and welding bead quality for thin sheet joints.

AC pulse MIG

Key words:  aluminum alloy welding;

welding; EN ratio; wire welding rate

Analytical model of wire temperature distribution during
hot-wire TIG welding process ZHAO Fuhai'> HUA
Xueming' > YE Xin'> WU Yixiong' >*( 1. Welding Engineer—
ing Institute of Material Science and Engineering Shanghai Jiao—
tong University Shanghai 200240 China; 2. Shanghai Key La—
boratory of Materials Laser Processing and Modification Shang—
hai Jiaotong University Shanghai 200240 China; 3. State Key
Laboratory of Metal Matrix Composite Shanghai Jiaotong Univer—
sity Shanghai 200240 China) . pp 97 — 100

Abstract:  Based on the law of energy conservation the
mathematical model considering the effect of heat loss on the hot—
wire temperature distribution was developed. The accuracy of the
mathematical model was validated by comparing the calculating
result with the experimental results. The effect of wire diameter
hot-wire current wire feeding speed and wire extension on tem—
perature distribution of hot-wire elaborately was discussed. The
results show that the mathematical model has so high accuracy
that it can be used to analyze the heating process of wire and sat—
isfies the need of controlling the welding quality. The smaller the
wire diameter and wire feeding speed are the higher the temper—
ature of the position on the wire extension having the same dis—
tance away from the powerHeeding point is. The higher hot-wire
the larger

current is the higher the temperature is. However

the wire extension is the higher the temperature of the position
on the wire having the same distance away from the wire-feeding
point is.

Key words: hot-wire TIG welding process; heatoss;
temperature distribution of hot-wire; mathematical analytical

model

Development of flux for Sn-Zn lead-free solder HAN
XUE Songbai' HU Yuhua® WANG Zongyang' JA
Jianyi' (1. College of Materials Science and Technology Nanjing
University of Aeronautics and Astronautics Nanjing 210016
China; 2. The 55th Research Institute China Electronic Tech—
nology Group Corporation Nanjing 210016 China) . pp 101 -
104

Abstract:

strate with four different types of flux was studied by spreading

1
Ruonan

The speadabitity of Sn-9Zn solder on Cu sub-

experiment method. The experimental results indicated that Sn—
9Zn solder

(20%) as the main activator without halogen which exhibited

matching the flux-A4 with stannous sulfonate

excellent wettability. The largest spreading area was 65.7 mm’
116.1% 85.1% compared

resin and water-solubility fluxes. Be-—

increased respeetively by 16. 1%
with the NH,Cl-ZnCl,
sides the newly developed flux with combination of 20% stan—
nous sulfonate and diethanolamine succinic acid could remark—
ably improve the wettabiltiy of Sn-9Zn solder that the largest
spreading areas were 76.5 mm”> 72.5 mm’ when the contents of
10% .

Sn~Zn; soldering flux; spreading areas

diethanolamine succinic acid were at 8%

Key words:

Effect of aging temperature on microstructure and proper—
ties of deposited metal for type 15-SPH precipitation harden—
ed stainless steel QI Yanchang ZHANG Xiaomu PENG
Yun TIAN Zhiling ( State Key Laboratory of Advanced Steel
Processes and Products
Beijing 100081 China) . pp 105 - 108

Abstract:  Aging temperature is an important aging treat—

ment parameter of deposited metal for type 155PH precipitation

Central Iron & Steel Research Institute

hardened stainless steel. The welding deposited metal was con—
ducted by gas tungsten arc welding and aging treatment was carry
out at different temperature after solution treatment. After aging
treatment the microstructure and properties of deposited metal
were investigated. The results indicate that microstructure of de—
posited metal by aging treatment consists predominately of mar—
tensite residual austenite and £-Cu. The increasing of aging
temperature results in the increasing of amount of austenite and
the size of ¢-Cu the variation of £-Cu from increasing to decrea—
sing. The strength of deposited metal drops and toughness im-
proves with the increasing of aging temperature due to the in—
creasing of amount of austenite.

Key words: aging temperature; microstructure; proper—

ties; deposited metal

Structure and mechanical properties of TC4/TC17 linear
friction welding joint LIU Yanbing® ZHANG
Tiancang' ZHANG Chuanchen' ( 1. AVIC Beijing Aeronautical
Manufacturing Technology Research Institute Beijing 100024
China; 2. No. 94170 Unit of Peoples Liberation Army Xi‘an
710061 China) . pp 109 - 112

Abstract: TC4 and TC17 titanium usually used on aero—

engine blisk were studied. The microstructures were analyzed by

JI Yajuan'

metallograph and transmission electron microscope. The tempera—
ture during the welding process was also measured. The investi—
gation showed that the joints included three zones base metal
( BM) thermal mechanical affected zone ( TMAZ) and welding
zone( W) . The TMAZ microstructure was similar to base metal
alpha and beta phase were elongated along the stress direction
recrystallization occurred in the weld zone. The induced micro—
structures were different from the BM. The maximum temperature
can reach 1 270 °C which exceeds the titanium beta transforma—
tion temperature. the tensile test result showed that joint tensile
strength was equal to that of the TC4 at room temperature and
200 C
strength can reach 95% of the TC4 base mental.
Key words:

while the testing temperature is 400 “C  the joint tensile

linear friction welding; titanium; microstruc—

ture; temperature



