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Fig. 1 Microstructure of base metal
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Fig. 2 Optical microstructure of joint
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Fig. 3 X diffraction spectrum of Ti; A-Nb weld metal
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Fig 4 Effect of post-weld heat treatment on microhardness
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Fig. 5 Microstructure of joints with postweld heat Fig 7 Microstructure of weld with 650 /2 h heat
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Fig 6 Microstructure of weld with 1000 “C/2 h heat Fig 8 XRD spectrum of joints with postweld heat treat-
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drill pipe using two-step heating process WANG Xuegang;
YAN Qian II Xingeng (Iaboraory of Special Welding and New
Materials Shandong Electic Power College, Jinan 250002, Chi-
na). p53—356

Abstract  The geological drill pipe (45MnMoB steel) was
joined by transient liquid phase bonding with a rovel two-step heat
ing pocess. The mechanical properties and micmstructures of the
joint were investigated and compared with those of the joint pro-
duced by the conventional heating process. The results showed that
both the heating processes produced a homogenous joint with micro-
stiucture and composition equivalent to the base metal. Compared
with the conventional one-step heating process the two-step heating
process (1250 C, 1 min and 1230 °C, 2min) remove the dissimi-
lar interfaces, and increased the bonded ratio, and get the joint with
tensle strength of 890 MPa and bending degree of 180, which ex-
ceeded the technical criterions of geological drill pipe. As this techn
ology can be applied in dill pipe production without postweld ma-
chining process, and the production costs will be reduced.

Key words:  geological dnll pipe; 45M nMoB steel; transient
liquid phase bonding; two-step heating; mechanical properties

Effect of postweld heat treatment on microstructure of electron
beam welded joints of Ti; Al HE Jingshan, ZHANG Binggang,
WU Qingsheng, LIU Wei (State Key Laboratory of Advanced Weld-
ing Production Techmlogy, Haibin Institute of Technology, Harbin
150001, China). p57— 60

Abstract:
welded joints of Ti;Al—Nb was camied out at 650 ‘C and 1 000 C

The postweld heat treament of the electon beam

for 2 hours respectively. Its effect on the microstructure of electron
beam welded joints of Ti;Al was investigated. Experimental resulis
show that the micrestructure of the weld under welding conditions is
predominantly metastable, the columnar crystal metastructure of B2
phase. The microstucture of the weld is significantly influenced by
the method of the heat treatment. The microstructure of the weld for
postweld heat treatment at 1 000 “C for 2 hours is the laminar struc-
ture(Widnanstaten structure) consisted of interphase «, and B2.
After postweld heat treament at 650 ‘C for 2 hours the small «,
phase is precipitated in grain boundary and intragranular of B2 phase
in the weld. After postweld heat treatment, whether 650 ChL h or
1000 ‘C2 b the microhardness distibution of the joints are both
more uniform than that of the weld without heat treatment. However
The whole joint is softened after the postweld heat treatment at
1 000 “C for 2 hours and the microhardness of the whole joint is not
higher than that of postweld heat treament at 650 “C for 2 hours.
Key words:  TizAl; electron beam welding; postweld heat

treatment; microstructure

Thermodynamic analysis on intermediate transformation mecha-
XU Xiaofeng, LEI Yi (Cot
lege of Mechanical and Electronic Engineering China Universty of
Petoleam, Dongying 257061, Shandong, China). p61— 64
Abstract:

nism of acicular ferrite in welds

Based on the fact that cabon-depleted regions

come into being during the incubation period themmodynamic models

of diffusion and shear for weld acicular ferrite (AF) transfomation in
carbon-depleted regions of austenite were established respectively by
using KRC (Kaufman, Raddliffe, Cohen) activity model and super-
element algonithm and used in the numerical simulation of a certain
microalloy steel. The results show that with the variation of catbon
content in the carbon-depleted region the transformation mechanism
of AF is different. The driving force in diffusion model is greater
than that of shear model when the carbon content is much higher,
while the diving force in shear model is a little greater than that of
diffusion model when the carbon content is much lower. If there is
no carbon in the cathon-depleted region the driving forces of both
models will be equal. The driving forces of the two models show the
similar tendency, and increase with the decreasing of carbon content
in catbonr depleted regions and AF transformation temperature.

Key words:  acicular ferrite; caibon-depleted region; diffu-

sion; shear themmodynamics

Lap seam welding of magnesium alloy with variable polarity
plasma arc JIANG Jianbo, LIU Liming, ZHU Meili SHEN
Yong (State Key Laboratory of Materials Modification Dalian Uni-
vemity of Technology, Dalian 116024, Lizoning, China). p65— 68
Abstract
used to weld AZ31B Mg alloy, and favorable joint was obtained. The

The keyhole varable polanty plasna welding was

microstructure, mechanical properties and hardness were investigated
by the optical microscope; tensile testing machine and hardness in-
stument. The results show that one side welding with back formation
can be obtained through this technique when there is no groove and
no enclosed potection; the heat-affected zone is narrow, and the av-
erage tensile shearis 7.3 kN; the grains of fusion zone are fine, and
the hardness of welded joint is higher than that of the base metal. In
sunmary, the variable polaity plasma arc welding process is a per-
fect method to weld Mg aloy, which can improve the micwostructure
of the joint and increase the welding quality.

Key words:  keyhole variable polanty plasma welding; lap

seam welding; magnesium alloy; micostructure

Ultrasonic evaluation of interface quality of TiAl and 40Cr dif-
fusion welding LUAN Yilin GANG Tie (State Key laboratory
of Advanced Welding Poduction Technology,
Technology, Haibin 150001, China). p69— 72

Abstract  The quality of TiAl and 40Cr diffuson welding in-
terface was inspected by ultrasonic C-scan method and the relation-

Haibin Institute of

ships between mean and standard deviation of amplitude of interface
echo and shear strength were studied. The effects of weld tempera-
tures and surface roughnesses of specimens on above-mentioned rela-
tionships were investigated and the relationship between the ampli-
tude and length of air gap was discussed. It is found that at a given
suface oughness bonding strength increases with the decreasing of
mean and standard deviation of amplitude. The relationships between
mean and standard deviation of amplitude of interface echo and shear
strength are influenced by surface roughness. When the length of air
gap is shorter than 400 #m, the amplitude of interface echo is ap-
proximately in proportion to the length of air gap.

Key words: ultrasonic test; C-scan; diffusion welding; dis-



