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1 K418 ( , %)
Table 1 Chemica compostion of K418
c o Mo Nb Al Ti zr B
0.08 0.16 11.5 13.5 3.8 4.8 1.8 2.5 5.5 6.4 0.5 1.0 0.06 0.15 0.008 0.020
Mn 9 P S Fe Po Bi Ni
<0.50 <0.50 <0.015 <0.010 <1.0 <0.001 0.0001
2 42CrMo ( , %)
Table 2 Chemica compostion of 42CrMo
C O Mo Mn S P S Fe
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Table 3 EDS analyss resuts of laser weld
Ni Fe o Mo Al Nb Ti Mn
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[2] , . K418 420Mo
4 [J1. ,2004,22(1) :112 - 115.
(3] -
[M]. : ,1992.
(1) K418 42CMo , [4] () [M].
42CGMo ,1989.
42CrMo [5] , [M]
,1904.
[6] , . [M].
@) ,2001.
’ ’ [7] , : . . KAI8  420Mo
@ [J]. ,2006,33(8) :1122 - 1126.
[8] Sekhar N C,Read R C. Power beam welding of thick section nickel
(4) K418 42CrMo , base superaloys[J] . Science and Techrology of Welding and Joining,
2002 ,7(2) :77 - 86.
’ ’ [9] Radhakrishna Ch,Prasad Reo K. The formetion and oortrol o laves
phase in suerdloy 718 welds [J]. Journd of Maerids Sience,
(5) 1997 ,32:1977 - 1984.
[10] , , . [J].

,1983 ,4(2) :79- 86.

[1] LeeJd W. Inetiafriction welding of a gas turbine rotor[J]. Welding
Review International ,1992 ,11(4) :189 - 192.

, 1980 ,

Email : pangming @mech. ac. cn

[ 82 ]

[J]. , 2001, 22(1) : 31- 35.

[9] Zhang Xudong, Chen Wuzhu, Wang Cheng, e al. Microgructures
and toughness of weld metd of ultra - fine grained ferritic ded by
laser welding [J]. Journd of Materids Stience & Techrology , 2004 ,

[12]

cracking when welding high - nitrogen augenitic geds [J]. Welding
Internationdl , 1993, 7(9) : 730 - 733.

Nishinoto K, Mori H. Hot cracking susceptibility in laser weld metdl
o high nitrogen gainless geds [J]. Stience and Techrology of Ad-
vanced Materids, 2004, 5(1- 2) : 231 - 240.

20(6) : 755 - 759.
[10] , , .
1. , 2006, 33(3) : 408- 412.
[11] Chornamoryan S A, Chernysdova T A, Blimv V M, & a. Hot

. 1977 ,
20

Email : hhnds @yahoo. com. cn



2007 Vol .28 No.9 TRANSACTIONS OF THE CHINA WH DING INSTITUTION

Key words: senoguns; snge sded ot welding; shear
drength; welding deformation

Foundation o seady date creep conditutive equation o ShCu
soldered joints YAN Yarfu', JI Lianging® , ZHANG Keke' ,
YAN Hongin' , FENG Lifang' (1. School of Materiads Science and
Eng neering, Henan Universty of Science and Techrology , L uoyang
471003, Henan, China; 2. School of Mechatronics Engneering,
Zhengzhou Universty of Light Industry, Zhengzhou 450002, Chi-
na) . p75- 79

Abgract :  SCu eutectic older dloys have been regarded as
one o the nog promisng Po-free subditutesfor the SPb ol dersfor
its low cogt and good mechanica properties. Creep property of older
dloysisone o the inportant factors to dfect the reiability of <l-
dered joints. A rovel high temperature creegp grain equipment was
ued to ted dress exponent and creep activation energy of snge
shear lgp cregp pecimens of ShCu eutectic ldered joints with a 1
T cross sectiond area. Thefina conditutive equation of the con+
posite Dldered joints was egablished and its cregp mechaniam was
invedigated. Reautsindicate under low tenperature and high dress,
the dress exponents o the soldered jointsis 8. 73, and the creep ac-
tivation energesis varied in 59. 1 - 63. 2 KJ/ nol. The didocation
climbing is dominated by didocation pipe dffuson process. Under
high temperature and low gress, the dress exponents of the ol dered
jointsis 6. 45 and the creep activation energes is varied from 88. 4
- 97.5 K/ nol. The didocation dimbing is dominated by the lattice
sdf-diffuson process.
NCu older; dress exponent ; activation ener-
ay; Seady date creep conditutive equation; creep mechanism
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Lasr wading o high nitrogen sed 1Cr22Mn16N— . mi-
crodructure and mechanical properties of weld metal ZHAO
Lint?, TIAN Zhling' , PENG Yunt? , ZHAO Xiaohing*?, QI Yarr
chang'?(1. Sate Key Laboratory of Advanced Sed Processes and
Products, Centrd Iron & Sed Research Inditute, Beijing 100081 ,
China; 2. Divisondf Sructurd Materids, Centrd lron & Sed Re
search Inditute , Beijing 100081, China) . p80 - 82,86

Abdract :  Inorder to gudy the microgructure and mechani-
cd properties of the wedd metd o high nitrogen ded
1Cr22Mn16N , the ged waswelded by QO; laser welding , and the
irfluence of the shidding gas conpodtion and heat input on the m-
crodructure and mechanica properties o the weld meta was inves
tigated. The experimenta results indicate that the microdructure in
the weld metd is audenite andd -ferrite. The sze of d-ferrite isin-
creased with the increase of heat input. The resuits d < show that o
it 2one occursin theweld metd . The hardnessdf weld metd isin-
creased asthe heat input is decreased, and it isinproved as N, in
the shidding gas is increased. The toughness increases when the
heat input decreases, whereas the compodtions of shieding gas
probably have o irfluence on the change of toughness o the weld
metd .

Key words: high nitrogen ded ; laser welding; weld metd ;

microdructure; mechanica properties

Deep penetration laser welding dissimilar metal of K418 and
42CrMo  PANGMing, ZHENG Caiyun, LIU Xiubo, YU Gang
(Inditute of Mechanics, Chinese Academy of Stiences, Bedijing
100080, China) . p83 - 86

Abgract :
defocudng digance and flow rate o dde-blow shidding gason shepe
o weld, and weld penetration of laser deep penetration welding of
disamilar metd K418 and 42CGMo were experimentdly invedigated
using continuous wave (CW) Nd: YAG laser. Mechanism of ot
crack formation of weld zone was andyzed. Resuts sow that lack
fudon between weld and 42CMo interface is observed due to differ-
ence o theirsphysca and chemicd properities. Ofset of laser beam
toward 42CMo can abate lack fuson between weld and 420Mo in-
teface. The sarrate shgpe isobserved between weld seam and K418
inteface due to not full convection heet trander. Weld penetration
can be increased by optimization flow rate of dde-flow shidding gas
and defocusng digance. The main cause of hot crack in the weld
one of dsimlar metd of K418 and 42CMo laser welding is the
segregation of the dement and the forming of low-melting phases over
grain boundaries.

The irfluences of laser power , welding velocity ,

Key words: laser welding; deep penetration welding; weld ;

hot cracks

Vacuum brazing of SIC,/ Cu composite ZHANGJie, XU Xi-
agjing, DAl Fengze (Mechanica Engneering Department ,Jiangsu
Universty , Zhenjiang 212013, Jiangsu, China) . p87 - 90

Abgract : Vacuum brazing of 9G,/ Cu corrposite fabricat-
ed by powder metdlurgy and followed by hot extruson was carried
out with Ti and AgCuTi brazing filler metd in dfferent condition.
The norphologes o joint shear fracture and shear grength were d
invedigated by means of scanning eectron microsoope and shearing
ted. The resuits showed that the bonding of 9G,/ Cu corrposte per-
formed with Ti filler is better than that with AgCuTi. The maximum
shear grength of the joint brazed a 850 for 20 minisuy to 70.5
MPa. When the volume fraction of SG, increases ,the shear grength
o the joint decreases, and when the volume fraction of 3G, is more
than 10 vol. %, the shear drengh of the joint decreases nore
quickly.

Key words:
drength

3G,/ Cu conposte; vacuum brazing; bonding

For ming conditions o Fe- Ni - S - B amorphous coating by
laser dadding ZHU Qingun, Z0OU Zengda, WANG Xinhong,
QU Shiyao (School of Materid's Science and Engineering, Shandong
Universty , Jinan 250061 , China) . p91 - 94

Abgract: A Fe- Ni - S - B anorphous ooatings was pre-
pared by laser cladding on the subgrate 45 carbon sed with a5 kW
continwous CO;, laser. The phases, microdructure and the forming



