( PAPD)

33 11 Vol. 33 No. 11
2012 11 TRANSACTIONS OF THE CHINA WELDING INSTITUTION ~ November 2012
Si; N,
( 212003)
TiZrCuB Si, N,
. 773 K
135 MPa; 1123 K 230 MPa.
TiN Ti-Si
: TiZrCuB; ; SizN,
- TG406 T A 1 0253-360X(2012) 11-0047-04
0 Si,N,
Si, N,
Si,N, ! 1
N Si, N,
773 19 mmx19 mmX7.94 mm; TiZrCuB
K: HVDSAI
Ti357:25CuB0. 2 Ti40Z125-
CuBO0. 2 Ti457x25CuB0. 2
20 90 Si; N,
5 .
15 min. Si;N, /TiZrCuB/
s / Cu/TiZrCuB/Si;N,
. Naka 2 Cu-Ti 10 K/min
SisN, . e 1073 K 30 min 15 K/min
N (7) (1)
6 K/min 873 K;
TiZrNiCu Si; N,
s Si,N, ( 3 mmx
4 mmx38 mm) CMT5205
TinCuB 10 min
. GB/
£ 2011-08-26 T14390—2008 ¢ )
: (50875117)



48 33
150 _
2 K .-
€ 120} 8
2.1 % 90 ® :
70 pm ﬂr_l_I:’ -
1 323 Kx30 min 0. 027 T oeof
MPa Si;N, 30 60 % 120 150
1 R d/pm
573 K Ti 2
Ti 40% Fig. 2 Effect of Cu thickness on high temperature strength
171 MPa; 773 K Ti
Ti
40% 135 MPa. 2.3
Ti40Zr25CuBO0. 2 70 um
200 - ‘ 1323 K 30 min  0.027
| = 773K A— :
o 101 o 53k . ® MPa Si;N,
€ 120 ; — 3
S
w 80 )
® ol o | ]
. . . uor @
4035 40 45 ;‘E \ ).
TR AR (RRAH, %) < 200f —
= L] /
1 ﬁ]jﬁ \\ * .
Fig.1 Effect of filler metals composition on high tempera-— ?g 160 - - L.
ture strength n
120 2(I)O 4(I)O 6(I)0 8(I)0 1OIOO 1200
TiZrCuB Ti A T/K
Ti SiyN, 3
) Fig.3  Effect of test temperature on high temperature
; Si; N, strength
5
Ti 40% .
2.2
1323 K 30 min  0.027 MPa
30 70 120 150 180 pm Siz N, 573 K
773 K 773 K 135
2 2 MPs;
70 pm . 1123 K
135 MPa. 230 MPa. TiZrCuB /
Si,N
Si,N, e
2.4
973 K
Ti Ti



11 : Si,N, 49

973 K Ti Zr Ti-Si
Cu Si 973 K
TiN

(a) BT O SORTE SR (b) TiITCE B4+ 75 (c) Zro BRI

(d) CuTC EHI4rAi (e) SiTCE B9 4-75

4 973 K

Fig. 4 Fracture morphology and elements distribution of Si;N, joint at 973K test temperature

2.5
SizN, . 6 Ti-Si 1200 ~1400 K
( BDT )
. T TiZrNiCu TiZr- “R”
CuB Si;N,
TiN (800
Ti-Si  Zr-Si ~1 100 K)
200 MPa . * TiZrCuB/Cu/
773 K TiZrCuB Si;N,
0. TiZrCuB/Cu/TiZrCuB Si;N, /TiN/Ti-Si +Ti-Zr+Cu~Zr+a-Cu
SizN, 241 MPa a—Cu Ti-Si Ti#Zr Cu-Zr
773 K Ti-Si
135 MPa; 1123 K Ti~Zr CuZr
230 MPa . . 773
K
TiN Ti-Si
3
. Ti-Si
(1) Ti40Zr25CuB0. 2 70 pum

1323 K 30 min  0.027 MPa



33

50
Si;N,
1 123 K 230

MPa.

(2)

(3) Ti40Zr25CuB0. 2 SizN,

TiN Ti-Si

1 . Ti40Zx25Nil5Cu20

Si;N, I 2007 28(3):

45-48.
Zou Jiasheng Zhao Hongquan Jiang Zhiguo. Interface structure
and strength of Si;N, ceramics connected with Ti40Zr25N1i15Cu20
amorphous brazing alloy J . Transactions of the China Welding
Institution 2007 28(3) : 45-48.

2 Naka M Tanaka T Okamoto I. Application of amorphous Cu-Ti
filler metal to joining of silicon nitride J . Transactions of the Ja—

pan Welding Society 1990 21(1): 66-72.

1995(3) : 11-13.
Ren Jialie Zhai Yang. Rapidly solidified alloys for joining ceram—
ic research J . Aerospace Materials and Technology 1995( 3) :
11-13.

I 1996 17(4): 205-211.
Zhang Xinping Shi Yaowu Ren Yaowen. Ni-based amorphous
and amorphous analyzed vacuum brazing technology performance
comparison J . Transactions of the China Welding Institution
1996 17(4): 205-221.
. Ti-Zr-Ni-Cu I
2005 26(10): 51-53.
Zou Jiasheng Xu Zhirong Jiang Zhiguo et al. Ti-Zr-Ni-Cu
based amorphous brazing material J . Transactions of the China

Welding Institution 2005 26( 10) : 51-53.

J. 2001 4: 44-45.
Wu He Han Yafang Chen Xichen. Ti-Si uutectic metallic ce—
ramic development and prospect J . Casting Technology 2001
4: 44-45.
Zou J Jiang Z Zhao Q et al. Brazing of Si3N4 with amorphous
Ti40Z125Ni15Cu20 filler J . Materials Science and Engineering
2009 AS507: 155-160.
TiZrCuB Siz N,
D . : 2010.

- 1965

3 J. 90 . Email: zjzoujs@ 126. com
46 (1): 69-71.
J. 2010 32(2): 179-
: 182.
Pan Ning Song Bo Zhai Qijie et al. Effect of lattice disregistry
| I on the heterogeneous nucleation catalysis of liquid Steel J . Jour—

2010 31(1): 10-14.

Xu Binshi. State of the art and future development in remanufac—
turing engineering J . Transactions of Materials and Heat Treat—
ment 2010 31(1): 10-14.

2 Correa E O Alcantara N G Tecco D G et al. The relationship
between the microstructure and abrasive resistance of a hardfacing
alloy in the Fe-Cr-C-Nb-V system J . Metallurgical and Materials
Transactions A 2007 38(8): 1671-1780.

J. 2006 27(1): 69-71.
Jiang Min Li Zhuoxin Jiang Jianmin et al. Self-shielded metal
cored wire for hardfacing with high hardness and abrasion resist—

ance ] . Transactions of the China Welding Institution 2006 27

nal of University of Science and Technology Beijing 2010 32
(2): 179-182.
. Fe-C-Cr-VB
J. 2009 (5): 22-25.
Gong Jianxun Li Huang Xiao Yifeng et al. Microstructure and
wear resistance of Fe-C-Cr-V-B high-chromium hardfacing alloys
J . Journal of Materials Engineering 2009 (5): 22-25.

M . . 2005.

: 1973 .
30 . Email:

2ong309@ tom. com



2012 Vol.33 No. 11

TRANSACTIONS OF THE CHINA WELDING INSTITUTION m

Abstract:
which weld
( WSTIR) . The integrated device of WSTIR has also been de—

signed. Tensile test and fatigue test has been carried out respec—

A new modified technology is put forward in

shaping with trailing impact rolling is used

tively for under-matched equal load-carrying capacity joints after
modifying. Tensile test results show that tensile fracture occurs in
the base metal near the weld toe and tensile strength reaches the
tensile strength of base metal for equal load-carrying capacity
joints after WSTIR. Fatigue test results show that the fatigue life
of equal load-carrying capacity joints after WSTIR is significantly
greater than the original welded joints. The weld toe arc transi—
tion can reduce stress concentration thereby improve fatigue car—
rying capacity of WSTIR joints. The results of tensile and fatigue
test show that the modified flatweinforcement joints have the
same load carrying capcity with base metal. This shaping method
with WSTIR will greatly promote the practical application in en—
gineering for the undermatching equal load-carrying capacity
joints.

Key words:  undermatching welded joints; weld shaping

with trailing impact rolling; tensile property; fatigue property

Effect of Ni on interfacial IMC and mechanical properties of
Sn2. 5Ag0. 7Cu0. 1RE/Cu solder joints LI Chenyang'
ZHANG Keke' WANG Yaoli' ZHAO Kai' DU Yile’(1. Ma—
terial Science & Engineering College Henan University of Sci—
ence & Technology Luoyang 471003 China; 2. Luo Yang
Ruichang Petro-Chemical
471003 China) . pp 39-42
Abstract:  The effects of Ni on the microstructure and me—
chanical properties of Sn2. 5Ag0. 7Cu0. 1RE solder and solder

joints were studied by using the scanning electronic microscope

Equipment Co.  Ltd  Luoyang

and X—ray diffraction. The results show that adding proper a—
mount of Ni in Sn2.5Ag0. 7Cu0. 1RE solder alloys can refine the
initial B-Sn phase and eutectic structure suppress the growth of
the( Cu Ni) (Sn; intermetallic compound ( IMC) at the interface
of solder joints and reduce the roughness of interfacial IMC im-
prove the shear strength of the SnAgCuRE/Cu solder joints. The
solder alloy structure was fine and homogenous eutectic struc—
ture proportion was large interfacial IMC was thin and flat and
the grain size of ( Cu Ni) 6Sn5 was small. The shear strength got
the maximum value (45.6 MPa) when the Ni content was 0. 1
wt% which was 15. 2% higher than the solder joints without
Ni.

Key words:  Sn2. 5Ag0. 7Cu0. 1RExNi solder alloys

solder joints; intermetallic compound( IMC) ; mechanical prop—

erties

Microstructure and abrasion resistance of high-chromium
GONG Jianxun XIAO Yifeng
( School of Mechanical Engineering Xiangtan University Xiang—
tan 411105 China) . pp 43-46 50

Abstract:  Wear—esisting alloys containing Cr 21% ~
23% C3.5% ~4.2% Sil.4% ~1.6% B 0% ~1.8%

( mass fraction) were deposited by metal powdered-type flux—

open arc hardfacing alloys

cored wire self-shielded open arc welding. The effects of B4C

content in flux-cored wire on the microstructure and abrasion re—
sistance as well as the solidifying characteristics of weld puddles
and the effects of Si
studied by the methods of optical microscopy ( OM)
fraction ( XRD)

ergy dispersive spectrometer ( EDS) . It shows that Si;C; can act

B on the deoxidization of weld beads were
Xray dif-—

scanning electron microscopy ( SEM) and en—

as a good homogeneous nucleate core of primary M,C; grain.
With the addition of B,C particles

size of primary M;C, grains increase remarkably and their mor—

the volume fraction and the

phology changes from dispersion to aggregation. In addition the
results of wet sand rubber wear tests and the analysis of worn
morphology indicate that abrasion resistance depends on the size
and the morphology of primary M,C, grains and micro-spalling is
the dominating wear mechanism.

Key words: open arc; high chromium; hardfacing; abra—

sion resistance; microstructure

Interfacial structure and strength of Si;N, ceramics joint
brazed with amorphous filler metal and Cu layer Z0U
Jiasheng ZENG Peng XU Xiangping ( Provincial Key Lab of
Advanced Welding Technology Jiangsu University of Science
and Technology Zhenjiang 212003 China) . pp 47-50

Abstract:  Si;N, ceramics was brazed with TiZrCuB amor—
phous filler metal and Cu interlayer the effect of brazing metal
composition and thickness of copper foil on interfacial structure
and bonding strength were studied in this paper. The result
shows that the joint strength is up to 241 MPa when the brazing
temperature is 1 323 K holding time is 30min the thickness of
Cu interlayer is 70 m and the exerted pressure is 0. 027 MPa.
the reaction layer is TiN the interface microstructure is com—
pounds of Si;N, /TiN/Ti-Si+Ti-~Zr+Cu-~Zr+a-Cu; changing the
thickness of interlayer can adjust the thickness and composition
of the reaction layer; As the thickness of Cu interlayer increases
Ti-Si compound layer has gradually separated from the TiN layer
and it is pushed to the weld center and refined to a granula
shape.

Key words:  amorphous brazing filler metals; Cu interlay—

er; Si;N, ceramics; interfacial structure; bonding strength

Diffusion bonding joint of TiAl-based alloy and Ni-based al-
loy by using composite interlayer LI Haixin LIN Ties—
ong HE Peng FENG Jicai WANG Xianjun ( State Key Labo-
ratory of Advanced Welding and Joining
Technology Harbin 150001 China) . pp 51-54

Abstract:  Diffusion bonding of TiAl-based alloy to Ni—
based alloy by using Ti/Nb and Ti/Nb/Ni composite interlayer

Harbin Institute of

was carried out. The interfacial microstructure and fracture mor—
phology were investigated by scanning electron microscopy and e—
lectron probe X-ray microanalysis. The bonding strength of the
joints was evaluated through shear test. The results showed that
when the interlayer was Ti/Nb the optimum bonding time was ¢
the maximum shear strength was R =273. 8 MPa

and the fracture occured at the GH99 /Nb interface; when the in—
terlayer was Ti/Nb/Ni

min the maximum shear strength was R_=314.4 MPa the frac—

=30 min

the optimum bonding time was ¢ = 60



