33 6 Vol. 33 No. 6
2012 6 TRANSACTIONS OF THE CHINA WELDING INSTITUTION  June 2012

Zn  AgCu TiC

( 150001)
AgCu AgCu 30% ( ) Zn
AgCuZn TiC . Zn
TiC ; AgCu TiC
/ Ag('s.s) +Cu(s.s)/(Cu Ni) +Ag(s.s)/TiC
+ Ag(s.s) +Cu(s.s) /TiC ; AgCuZn TiC
/ Ag(s.s) +Cu(s.s) +(Cu Ni) /Ag(s.s) +Cu
(s.s) /( Cu Ni) /TiC + Ag( s.s) +Cu(s.s) /TiC . Zn
Ni 120. 6°
33.9°.
© TG454 A : 0253 -360X(2012) 06 - 0019 —04
0 AgCu TiC
TiC 1
40% ( ) 60% (
) TiC . TiC Tic
TiC . AgCu
. ( AgCu ) AgCu
TiC 200 99. 9%
200 99.9% ; AgCuZn
AgCu 3.5:
1.5
-5 AgCuTi 2h 3
1-356
AgCuTi TiC TiC
7 AgCu 7n 10 mm X 10 mm x1 mm AgCuZn
AgCu TiC ) 3 mm x3 mm X2 mm
AgCu AgCu Si;N,
30% Zn( ) AgCuZn TiC 80  -220 -400 -600 -
800  -1000
TiC TiC
7n 0CA20
2x107° Pa 20 C /s 850 °C

2011 -04 - 18 10 min
: (50705022) 3~5



20 33
; 1b
( SEM S-4700) 1
( EDS TN4700) Ni
(1) TiC Ni
Bl
2 Ni Ni
1 (2) Cu N Ag
AgCu AgCuZn Ni Ag
TiC AgCu Cu Ag—Cu Ag-Cu-
120. 6° AgCuZn Ni (
33.9° AgCuZn Cu( s. s) ) (
AgCu Ag( s. s) ) B,
AgCu TiC Ni ( ( Cu
Ni) ) A
1 AgCu /TiC Ag Cu('s.s);(3) B,
Cu(s.s) Ag(s.s)
AgCu
i ST . 60 Ni
TiC-4 G P § 30 - fopn W
& oF
90 =
F 30f
W Of e
40 90 Cu
gar U
|H 33 : L L 'l l}\’\‘-\-,l\"‘-”‘_’l‘/
0 10 20 30 40 50
PER R EER d/pm
2
Fig. 2 Element scanning of interface
1 ( %)
Table 1 Elemental analysis of microstructure in different
zones near interface
Ag Cu Ni Ti
(b) B3 RimA SRk A { 13.0 83.1 3.1 0.8
88.7 8.6 1.8 0.9
1 AgCu /TiC B, { 6.4 85.9 5.7 2.0
Fig. 1 Microstructure of AgCu/TiC cermet interface 88.9 3.7 2.0 3.4
3.6 85.4 3.3 7.7
B, {
1 AgCu 91.9 3.3 1.2 3.6
AgCu
AgCu
la
2 Cu Ni AgCu
Cu Ni Cu( s. s) Ag (s.8) 1b A
1b AgCu AgCu/
B, TiC Ag(s.s) +



TiC 21

6 : Zn  AgCu
Cu(s.s) ( A ) /(Cu Ni) +Ag(s.
s) (B, ) /TiC +Ag(s.s) +Cu(s.s) (B,

) /TiC AgCuZn TiC
AgCuZn
/ 4 . 4a
AgCuZn
3 Ag(s.s) +Cu(s.s)
(a ) AgCu 2
Cu
Ni . Ag-Cu-Ni
( Cu Ni)
2

B3 ik AgCu fFEMMRELHMMALRN
Fig. 3 Microstructure near outside surface of AgCu bra-
zing alloy

(b) £k M MOMA R

E4 AgCuZn $FEI/TIC & BRMEELFAMMMEL
Fig. 4 Microstructure of AgCuZn/TiC cermet interface

Zn
4h (b )
2 AgCu
Cu(s.s) Ag(s.s)
c
2 Cu Ni
Ag-CuNi (Cu
Ni)
2 AgCuzn TiC
( %)

Table 2 Chemical content in reaction zones of AgCuZn

and TiC cermet

Ag Cu Zn Ti Ni
a 7.0 85.8 1.6 0.8 4.8
b { 8.3 88.6 0.0 1.1 2.0
85.4 7.9 3.8 0.5 2.4
c 5.6 82.9 2.5 1.4 7.6
4b
5 . Ni Ag Cu
TiC Ni
~AgCu Ag Cu
AgCuZn
AgCuZn/TiC

Ag(s.s) +Cu(s.s) +(Cu Ni) (
) /Ag(s.s) + Cu(s.s) (b )/(Cu Ni) (¢
) /TiC +Ag(s.s) +Cu(s.s)/TiC

A )

o WS

L ]

B WL‘_‘H\_‘_

0 20 40 60 80 100
Pt P d/pm

TER & w2 %)
o888 c88-88

5
Fig. 5 Element scanning of interface

AgCuZn TiC
/TiC



22 33
Ni Ni 82°. Zn
TiC AgCu TiC
4b (Cu Ni)
(2) AgCu TiC
AgCu AgCuZn TiC AgCu AgCu/TiC
( Cu Ni) Ag(s.s) +Cu(s.s)/(Cu Ni) + Ag(s.
( Cu Ni) s) /TiC +Ag(s.s) +Cu(s.s)/TiC
Ag(s.s) : AgCuZn TiC
( Cu Ni) AgCuZn AgCuZn/TiC
Ni Ag(s.s) +Cu(s.s) +(Cu Ni)/
Ag(s.s) + Cu(s.s)/(Cu Ni)/TiC + Ag
AgCu AgCuZn (s.s) + Cu(s.s) /TiC
Zn (2) Zn TiC
TiC Ni
( Cu Ni)
Zn AgCu TiC
AgCuZn TiC
82°. 33.9°
AgCuZn TiC
( o)
( 4) 1 Valette C  Devismes M F Voytovych R et al. Interfacial reac—
( Cu Nl) tions in alumina/CuAgTi braze/CuNi system J . Scripta Materia—
(Cu Nl) : lia 2005 52: 1-6.
. 2 . TiC/NiCr 1Cr13
( Cu Ni)
J. 2006 27(8): 43 -46.
Agcu /TiC Wang Quanzhao Liu Yue Zhang Yuzheng et al. Vacuum brazing
7n Ni between TiC/NiCr cermets and 1Crl3 stainless steel J . Transac—
tions of the China Welding Institution 2006 27(8): 43 -46.
3 . /AgCuTi/
7. 2009 30(7): 1 -4.
Li Zhuoran Gu Wei Feng Jicai. Interface structure of ceramic/
TiC4 P AgCuTi/stainless steel brazed joint J . Transactions of the China
Welding Institution 2009 30(7): 1 -4.
4 CALO, J .
2010 31(11): 97 -100.
Zhang Wanhong Li Ning. Brazing process of alumina ceramic to
steel. Transactions of the China Welding Institution 2010 31
(11): 97 - 100.

5 LiuD Zhang L X Feng J C et al. Interface evolution of SiO,
glass ceramic and Ti-6Al-4V alloy joint brazed with Ag-Cu-Ti Al-
loy J . Materials Science and Technology 2011 27(1): 310 -

6 AgCuzn  /TiC 313.
. . ) . . 6  Paulasto M kivilahti J K. Formation of interfacial mic
Fig. 6 Microstructure of AgCuZn/TiC cermet interface in Ar aulasto M kivilahti J K. Formation of interfacial microstructure
in brazing of Si; N, with Ti-activated Ag-Cu filler alloys J .
Scripta Metallurgica et Materialia 1995 32(8): 1209 —1214.
3 7 . TiC/Ni 45
D . : 2005.
(1) AgCu
TiC 120. 6° 1986
. . Email: lei_min@ yahoo. cn
AgCuZn TiC ) S
. Email: zhanglixia_hit@ 163. com
33.9°; AgCuZn TiC



I MAIN TOPICS ABSTRACTS & KEY WORDS

2012 Vol.33 No.6

ellipsoid heat source was employed to simulate the metal-inert
gas welding. The measured as-welded deflection data of ten real
rail floors at the production site was highly coincident with the
numerical simulation results. The results proved that the ther—
mo-mechanical coupling analysis and the dynamic material prop—
erties were two essential factors in the high precision simulation
of high speed rail floor which could lay a digital workplace for
the improvement of the current process and further development
of the new-type assembly.

Key words:  high speed rail floor; hollow extruded shape

of aluminum alloy; as-welded deflection; thermo-mechanical

coupling

Influence of Zn addition on wettability of AgCu brazing al-
loy on TiC cermet LEI Min ZHANG Lixia LI Hongwei
FENG Jicai ( State Key Laboratory of Advanced Welding and

Joining Harbin Institute of Technology Harbin 15001 China) .
pp 19 -22
Abstract:  Wetting experiments of AgCu eutectic brazing

alloy and AgCuZn brazing alloy with 30wt. % Zn addition were
performed on TiC cermet. Based on observation of wetting angles
of the two brazing alloys on the cermet and interfacial microstruc—
ture it is found that wettability of brazing alloy on TiC cermet is
greatly improved by Zn addition. When AgCu brazing alloy was
s) /( Cu Ni)

+ Ag( s. s) /TiC cermet + Ag( s. s) + Cu( s.s) /TiC cermet from

adopted the microstructure was Ag( s.s) + Cu( s.

the near exterior surface of the alloy to the cermet. However
when Zn was added into AgCu brazing alloy the microstructure
was Ag(s.s) +Cu(s.s) +(Cu Ni)/Ag(s.s) +Cu((s.s)/
( Cu Ni) /TiC cermet + Ag( s.s) + Cu(s.s) /TiC cermet. And
its shown that evaporation of Zn in the vacuum improves dissolu—
tion and diffusion of Ni at the interface and the wetting angle of
the brazing alloy on the cermet decreases from 120. 6° to 33.9°.
Key words:

wettability; microstructure; cermet; brazing

alloy

Interfacial characteristic and property of Ti/Al dissimilar
alloys joint with arc welding-brazing LV Shixiong' JING
HUANG Yongxian' CHENG Jinli’ ZHENG Chuan—
qi'( 1. State Key Laboratory of Advanced Welding and Joining
Harbin Institute of Technology Harbin 150001 China; 2. Xi‘an
Space Engine Factory Xian 710100 China) . pp 23 -26
Abstract:  Ti/Al dissimilar alloys were successfully joined
by AlSiS filler metal and TIG-AC arc

characters welding and brazing were gained. The interfacial mi—

Lo
Xiaojun

and the joints with the

crostructure and property of Ti/Al welding brazing joints were an—
alyzed by optical microscope ( OM) scanning electron microsco—
py ( SEM)

tensile test. The results indicate that interfacial layers exhibit

energy dispersive X—ray spectrometer ( EDS) and

club-shaped diamond-shaped and coniform-shaped respectively
with welding current changes from 30 A to 60 A. The excessive
heat input resulted in oversized column interfacial layer cold
cracks were produced during cooling stage under influence of
welding stress. TiAl, is the main phase of the interfacial layer
which is a typical supersaturated solid solution of Si element.
The strength-current curve exhibits two peak values. The maxi—

mum average tensile strength is 103 MPa with welding current of

30 A while the curve exhibits the second peak value with weld-
ing current of 60 A due to the decreasing of arc energy density.
Key words:  Ti/Al dissimilar alloys; arc welding brazing;

intermetallic compound; mechanical property

Research of microstructure and mechanical behavior of wel-
ded joint of AZ91 magnesium alloy LIU Zhengjun ZHAO
Fudong SU Yunhai QI Yiuhong ( Material Science and Engi-
neering Shenyang University of Technology Shenyang 110000
China) . pp 27 =30

Abstract:  The AC TIG was applied on AZ91 magnesium
alloy plate( in Smm thickness) . The effect of different welding
currents on microstructure and properties of surfacing layer was
investigated by X-ray diffraction ( XRD)
(OM)

Tester. The results show that with the increasing of welding cur—

Optical Microscope
Scanning Electron Microscope ( SEM) and Tensile
rent the form of welding seam become bad and the grain growth
get coarse. At the same time gas porosity and crack are easy to
by produced which reduce the properties of the joint. The mi-
crostructure of the weld zone is composed of a-Mg matrix and g—
Al12Mgl7 phase. When the welding current is 100A

chanical properties of welded joints reach maximum at this point

the me—

tensile strength is 252 MPa percentage elongation is 6.9% .
Key words:

welding current; magnesium alloy; TIG;

structure property

Effect of heat input on the microstructure and properties of
weld metal welding in a 800 MPa grade heavy steel plate
with narrow gap groove WEI Jinshan QI Yanchang
PENG Yun TIAN Zhilin ( State Key Laboratory of Advanced
Steel Processes and Products Central Iron & Steel Research In—
stitute  Beijing 100081 China) . pp 31 -34

Abstract:  The heavy steel plates with narrow gap groove
were welded by gas metal arc welding under three heat inputs
and the effects of heat input on microstructure and properties of
the weld metal were investigated by means of optical microscopy
scanning electron microscopy with energy dispersive spectrosco—
py and transmission electron microscopy. The results indicate
that the microstructure of the three weld metal consist predomi—
nantly of lath martensite carbide free bainite M-A constituent
and retained austenite. The amount of martensite decreases with
the increasing of the heat input. As the heat input increases
bainite nucleation rate decreases resulting in coarser bainite
and C diffuses the farther distance resulting in variation of re—
tained austenite morphology from strip to block. The strength of
weld metal drops with the increasing of heat input while the
toughness is not sensitive to heat input.
weld metal; microstructure;

Key words: heat input;

properties

Loading pressure numerical analysis on radial friction lap
welding joint of steel pipe ZHANG Yan' QIN Guoliang’
ZHANG Chunbo' ZHOU Jun' ZHAO Yushan' ( 1. Harbin
Welding Institute China Academy of Machinery Science & Tech—
nology Harbin 150080 China; 2. Institute of Advanced Weld-
ing Technology ~Shandong University Jinan 250061 China) .
pp 35 -38



