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Fig. 1 Schematic of foils and stainless steel substrate
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Table 1 Effects of Cr content on coating adhesion
T/C
720 Al2% Cr
720 Al-6% Cr
720 Al-8% Cr
720 Al40% Cr
720 Al45% Cr
720 Al48% Cr
2.2
2% Cr 6% Cr 8% Cr 720 C
2
30 ~60 um
2% Cr 6% Cr 60 pm 8%
Cr 40 pm : A
B; 2% Cr B

2a

(a) Al-2%Cr

(b) Al-6%Cr

(c) Al-8%Cr
2 (720 °C 2 h)

Fig. 2 Metallograph of interface between aluminum coat-
ing and substrate

( 3) B C

3 SEM ( 2%Cr 720 C)
Fig. 3 SEM micrograph of coating(BSE)
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Fe Ni Mn Al-Cr
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Table 2  Atomic ratio at different locations of interface 10% Cr  XRD
Al Fe Cr Ni Mn Al Cr,
A 75.39 18.97 4.03 1.13 0.48 ° 6 SEM
B 66.74 25.49 5.38 1.65 0.75 8% Cr 0% Cr
C  58.68 28.39 7.17 4.74 1.03
D 17.22 59.07 18.89 3.4 1.41 XRD
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A FeAl, Fig.5 X-ray diffraction patterns of quenched alloy foils
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Table 3 Microhardness of alloy coating
B A
Al2% Cr 900.5 833.5 m m
Al6% Cr 975.6 811.7
Al-8% Cr 951.8 722.6 (a) Al-8%Cr (b) Al-10%Cr
B6 Riaa&ilHE SEM KR
e Fig. 6 SEM photoes of original alloy foils
c Al Cr, 790 C 720 °C
Ll
8% Cr
4 Al2%Cr 7 661.43 C
Fig. 4 Metallograph of microhardness indentation 668. 33 C
Al-Cr ;
2.3 Al Cr, AlL,Cr
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Fig. 8 Metallograph of 8% Cr alloy foils
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Thermal-mechanical coupling analysis on brazing of thrust
XU Yifeng' ZHANG

School of Aerospace

chamber of liquid rocket engine
Deyu’ XU Xuejun® BAO Futing' ( 1.
North Western Polytechnical University Xi‘an 710072 China;
2. Xian Aerospace Propulsion Institute Xian 710100 China) .
p 93 -96
Abstract:
thrust chamber has been established based on the closedHoop

The finite element model for the brazing of the

control of electric power in heater band of vacuum furnace. After
analyzing the transient temperature field and the strain-stress dis—
tribution of thrust chamber through the weak thermal-mechanical
coupled method the temperature difference between the thermo—
couple and the chamber wall is determined and the temperature
distribution of the chamber wall is also obtained. The strain—
stress shows that the buckling of the pressed inner wall nearby
the throat is easily generated during brazing. The results will lay
a theoretical foundation for improving the brazing procedure and
exploring the failure mechanism of thrust chamber wall. The im—
proved brazing procedures are put forward and verified by brazing
test.

Key words: liquid rocket engine; thrust chamber; ther—

mal-structure coupling; buckling

Arc behavior of MAG welding with strip electrode
ZHENG Senmu GAO Hongming LIU Xin ( State Key Laborato—
ry of Advanced Welding and Joining Harbin Institute of Tech—
nology Harbin 150001 China) . p 97 - 100

Abstract:  The arc behavior of MAG welding with strip e—
lectrode was investigated using a high speed CCD camera system
and a current and voltage acquisition set. The results show the
welding arc is not cylindrical symmetry it has a pronounced el-
liptical shape at the strip electrode end and tends to be more
circular whereas at the workpiece. There are several arcs genera—
ted simultaneously at the strip electrode end with low current
and they move along the strip electrode with no regularity. With
the increase of welding current only one arc is generated. It
waves left and right along the strip electrode end and the ampli—
tude of its motion decreases gradually. Finally it burns steadily at
high current with high stiffness. The waveforms of welding cur—
rent and arc voltage can reflect the arc motion.

MAG welding with strip electrode; SUS304

stainless strip; arc shape; arc motion

Key words:

Microstructure in HAZ of ASTMA213-T92 WU Jun'
WANG Xinhong® ZOU Zengda®( 1. State Grid of China Tech-
Jinan 250002 China; 2. School of Materials
Science and Engineering Shandong University Jinan 250061
China) . p 101 - 104

Abstract: By thermal simulation the HAZ microstruc—
tures of ASTMA213-192 steel was studied. The results show that

when the peak temperature ( T,,) of simulated thermal cycle is

nology College

lower than A of T92 the structure in HAZ is tempered mar-
M-A appears in HAZ which is

distributed mainly in martensite lath boundary

tensite. When T

max

is above A,

austensite grain

boundary and inside of transforming martensite lath. M-A size is
of 1350 °C. The

max

of 740 - 815 870 970 1 350 °C can

present typical characteristics of different zones in HAZ respec—

much larger in coarse grain zone with the 7'
microstructures at the T
tively.

ASTMA213-192 steel; heat-affected zone;

microstructure; thermal simulation

Key words:

Interface structure of brazing joint between hydrogenated
TC4 titanium alloy and C/SiC composite WANG Yux—
in'? ZHANG Lixia' WANG Jun' FENG Jicai'( 1. State Key
Laboratory of Advanced Welding Production Technology Harbin
Harbin 150001
Welding Room of the Institute of Nuclear Equipment China Nu-
Beijing 100840 China) .

Institute of Technology China; 2. Engineering
clear Power Engineering Co. Lid.
p 105 - 108

Abstract:  Hydrogenated TC4 titanium alloy with different
hydrogen content and C/SiC composite was carried out with bra—
zing AgCu filler foil. The interfacial microstructure of the joints
was analyzed by SEM EDS XRD etc. At the same time the in—
fluence of different brazing parameters was examined. The results
show that: the typical interface microstructure of brazed joints of
0. 3% hydrogenated braced at 840 °C for 10 min could be ex—
pressed as titanium alloys/ needle veidemann organization/
Ti( s.s) + Ti,Cu hypereutectoid organization/ Ti,Cu + TiCu +
Ti, Cu, diffusion layer/Ag( s. s) + Cu( s.s) /TiCu + TisSi, /TiC/
Composite. The microstructure of the joints with different hydro—
gen content was basically the same but the reaction layer be—
came thicker as the hydrogen content increased. When the bra—
zing temperature or holding time increased the more and more
Tis Si; compounds which closed to the composite was found and
the TiC reaction layer became continuous and thicker.

Key words:  hydrogenated TC4 titanium alloy; compos—

ite; vacuum brazing; interfacial microstructure

Analysis on behaviors of contact reaction between quenched
ZHANG Zhouyong LING
Guoping ( Department of Materials Science and Engineering
Zhejiang University Hangzhou 310027 China) . p 109 - 112
Abstract:  The Al-Cr alloy coating on 201 austenitic stain—
less steel surfaces was prepared by quenched Al-Cr foils. The in—

Al-Cr foils and stainless steel

terface microscopic analysis was carried out by OM SEM and
EDS. The structures and phase changes of quenched Al-Cr foils
were analyzed by XRD and DTA. The results showed that the
quenched Al-Cr alloy foils which were more than 8% of Cr con—
tained precipitated phase Al Cr;, at 720 °C that prevented the
foils contact reaction with the stainless steel substrate. The foils
which are less than 8% Cr could react with the substrate and
formed metallurgical bonding. The Al-Cr alloy coating was com—
posed of Cr Ni Mn contained FeAl; Fe,Al; FeAl and so on
from outside to the inside. The reaction mechanism was also dis—
cussed.

Key words:  Al-Cr alloy film; 201 stainless steel; contact

reaction; coating



