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Microstructures and formation of electron beam welding joint
of QCr0. 8 and 1Cr21NiSTi

ZHANG Bing gang', HE Jing-shan', FENG Jrcai', WU Lin',
YANG Wer peng®, ZHU Churrling®, LI Hongwei'
(1. State Key Laboratory of Advanced Welding Production Technology,
Harbin Institute of Technology, Harbin 150001, China;
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Abstract: The electron beam welding was made on 2 mnr-thick Qcr0. 8 and 1Cr21NiSTi. The microstructural characteristics and
compositions were investigated by optical microscope and scanning electron microscope. The actual microstructural characteristics
were identified. According to the characteristics of the electron beam welding, a physical model was built about electron beam
welding joint formation mechanism on the equal thick Qcr0. 8 and 1Cx2INiSTi. The formation mechanism of unhomogeneous joint
structure was discussed. The results show that microstructure of QCr0. 8/ 1Cx21NiSTi joint consists of Cu(Fe) + (a+ € casting
mixed structures, which are very unhomogeneous in microstructure and chemical composition. The macrostructure can be divided
into three parts. There are alike microstructure zones at the bottom of the joint and top near QCr0. 8, which consist of Cu(Fe) dis-
persed of some discrete unhomogeneous a+ €. There is a+ € zone with little discrete Cu( Fe) at the middle of the joint. The joint
microstructure is formed through five phases: the metal melting and keyhole forming phase, the initial solidifing phase( Y+ €is
separated out and three zones are shaped in this phase), the medial solidifing phase( Y+ € crystallization) , the upper solidifing
phase( Cu(Fe) is formed and joint is solidified) and the terminative solidifing phase( elements diffusing, ¥ — a phase transforma

tion, final microstructure formed) .
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#1 QCr0.8 5 1Cr2INiSTi {28 4 & 1 24 Mg

Table 1 Chemical composition and mechanical properties of base materials

Chemical composition

Base material mass fraction/ % Ultimate strength/ MPa Yield strength/ MPa Elongation/ %
Cr= 0.4- 0.7; Fe<0.05; Ni<0.03
QCr0. 8 Zn 0. 015; Si <0. 002; Mg <0. 002; 400 225
Pb <0. 005; Others <0. 80
C= 0.09- 0. 14; Mn= 0. 80; Si= 0. 80;
S= 0.030; P= 0. 035;
1Cr21NisTi 600 350 20

Cr= 20- 22; Ni= 4. 80- 5. 80;
Ti= 5% (C- 0.02) - 0.80
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Bl1 QCr0. 8/ 1C21INiSTi HL ¥ WM Hz 3k HL A A1 S B
Fig. 1 Typical microstructures of electron

beam welding joint of QCr0. 8/ 1Cr2INiSTi
(a) —Upper part of weld;
(b) —Middle and underside part of weld
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Table 2 EDS results of QCr0. 8/
1Cr21NiSTi joint( mole fraction, % )

Testing Fe Cr Ni Cu
s
I 6.1719  3.9667 17755  88.0859
I 53.7806  17.2479  3.7005  25.2620
1 10.6698  5.8347 1.8414  81.6542
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Fig.2 Typical microstructures of
local joint of QCr0. 8/ 1Cr2INiSTi

(a) —Interphase of I and II region;
(b) —1I region
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Fig. 3 Physical model about forming mechanism of
electron beam welding on centre of butt joint
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