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1 ( L %)
Table1 Coatng constiuents and using quantjtes n fomulas

X X X X X % X X X

17. 44 377 3 61 133 0 0 397 0 0
4.9 13. 52 21 56 717 11. 05 6 15 16 94 Q 01 24 71

2 9 ( . %)
Table 2 N ne coating constituent proportpns of testponts by unipm desgn

X X X X X % X X X
1 27. 18 9. 06 14 00 4 A 0 0 4 12 4 % 19 76
2 20. 63 8 11 Q 58 368 5 89 4. 42 11 05 7 37 13 26

23 27. 50 9. 17 20 83 333 8 33 4. 00 Q17 1 67 0
24 25. 24 6. 31 18 93 2 70 7. 21 1. 08 6 31 0 16 2
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Y =+7 408 04-+5 339 61 X10X X +1. 409 50X 4 4 , a=0
100 XX —1 343 59X 10° X X —3 058 34X 10X X 01 F> F(4 19)
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Table 3 Seven tar8et data ofusaphility ofelectode on testpopnts by unifom desgn
Y Y Y, Y, X Y Y
(10 ) (10 ) (10 ) (10 ) (10 ) /(8 K1) /(8min 1)
1 7. 750 7 500 6 250 4. 750 4. 750 14 720 0 310
2 8 000 8 750 6 750 4. 500 7. 500 19 850 0 430
23 7. 625 7750 7 750 8. 625 8 875 12 270 Q0 260
24 8 000 7 625 7 375 8 375 7. 750 11 500 0 230
4 1)

Table 4 Varance analysp on regressive equaton(q)

1. 6024X 10 4 4 006 0X 10° a=001 .,
5. 016 9X 100 19 2 6405X 10! F =1.5172X10
2104 1X 10 23 — F(4 19)=4 5003
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Tabls G venweghtpProportions froptin iz hg search coatng constiuents
/ X X X X X % X X X
17. 44 3,77 3 61 133 0 0 397 0 0
4290 13. 52 21 56 717 11. 05 6 15 16 94 Q 01 24 71
17. 44 377 3 61 133 0 0 397 0 0
42. 90 13. 52 21 56 717 11. 05 6 15 16 94 Q9 01 24 71
3 3 3 3 3 3 3 3 3

6
Tabke G iven linits for optin zing search targets
/ y Y, Y, Y Y 5 Y,
(10 > (10 ) (10 ) (10 ) (10 ) /(8 k&) (8mpl)
5. 000 6 625 5 000 4. 000 4 750 2 900 0 220
8. 875 9. 000 8 750 8. 625 8 875 25 9%60 0 510
7. 500 7. 500 7 300 7. 500 7 500 5 000 0 100
66. 000 66 000 66 000 66. 000 66 000 Q 000 0 200
7 ( s %0
Table7 OPtinzing search resufs of coatng cons tiuentw e ght Proportons
X X X X X % X X X
1 17. 44 3. 80 21 60 430 11. 10 310 4 00 450 12 40
3 17. 44 8 70 21 60 43 11. 10 310 4 00 450 0 00
6 17. 44 380 21 60 72 5. 60 310 4 00 450 0 00
8
Table g OPtin ging search amgetresults
¥ ¥ Y, Y h¢ X Y
(10 ) (10 ) (10 ) (10 ) (10 ) /(8 k) /(8mirt)
1 7. 699 7 847 7 621 9. 920 9. 145 8 101 0 187
3 7. 957 7 859 7 562 7. 668 10. 828 5504 0138
6 7. 649 7 956 8 734 7. 668 11. 210 5779 0114
7 8 s
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shows the pestmechanjca] property of the brazed join;t when the
AEg content exceg]sy 3%, the mechanjca] property of e bhrazed
joint remains stahle The addition of A& can refine the CqA]Z
brittle Phase in e brazed sedn which decreases the stress con
the bra
zng fillermeta]lwith 3 3%¢ A8 has the best canprehensjve Prop.
erties

K ey words brazng CuA]l ZnAl fill meta]
abilh}’ mechanjcal ploperQ’ m crostructure

centraton and enhances the hrazed joint§ In g(ncregl

spread.

M rcrostructures and m echanijca] properties of frictpon sty
welded 2219-Tg7 alm inum alloy joints WANG Chun
yani, QU Wendng  YAQO Junshad ~ZHAO Hayun (g,
Schoo]ofMechanica] Engneering  Autanatiay Beihang Uni
vcrsity Beijing 100191 Chin;a 2 Shanghai Aerospace Equip
mentSManufaCturqr Shangha1200245 China), P 77—80 84
Abstract  The pint 0f2219-T87 aluminum alloy plate in
g mm thickness was optained by friction stir welding ( FSN)
and the micostructures and mechanica] popertes of the pint
wer nvestigated The results shov hat hemicrostructure n the
nugget zone ( NZ) consists of refined and equiaxed grain§ that
in the themalmechanijcal]ly affected zone ( TMAZ) consists of
defmed grains and hatin he heataffeced zne (HAZ) con
sists of coarse Jath €rains There js an ohvous nterface petween
NZ and TMAZ at he advancipg side but her is ille8bility
canparatively at the retreating side The PreciPitation Phenanena
in d ifferent zone are affected by friction stirwelding The results
of tensile properties show tat the transverse tensjle strengt, of
FSW jointcan rach about70% of thatof the basemeta] Hard
ness measuranents show that the FY jont is sofen durng
weling heataffect zane has serjous softening and tensie spec
inens fracure at he HAZ of retreating side
fim that he fracure of he pint i the mode of ductile fracure
Key words  ajlmipun alloy 319
mechanical propertie;% m {CIos truc tures

Fraco8raphs con

fricton stir weld fng

Canprehensively optim izing usahility of new slag system

basic electrode MENG Gonggd,  (HU Jiju? [UAN
Jpgyue GU Fend, LIDan, ZHANG Zhuanfiat (| School

ofMaterja] Scence Engineering Harh nUn versity of Science
and Technolgy Harbin 150049 Ching 2 HabnWeldng I
stitute  Chiha Acadany of Mach hery Science and Technolgy
Habin 150089 Ching 3 Dalian Boilrand PressureVesse| In
spectin InStilUt’e Dalian 11601 3 Chia)y, Pg1—84

Abstract A new slag systan was desned after analyzing
severa] dcrneétic and ah1oad basic slag systan electrode catings
The experinentswere arranged by the unifom desigr mehaod and
canputer software Nine caating constiuents were taken as nde
Pendent varaples and were dvided intog levels in al]lpq exper
ments The7 usability @argetdata were put jnto canputer © ana
[yze statistical]ly The results give the mathamatic mode] multina
m @] beween pdependent varjahles and finctions which indi
cate the influence |avs of many coating constjtuents onmany far
gets W it canputers and these mathematc rnodeLs many usa
bilit/ targets are optinized and the searching data are 8ot Which
give directons for mpoving usability of electrode This search,
cajculatingmethod is also a new attempt or mproving electrode

properties n an a]l round way
Key words basic elecﬁodgz usah ilil}’ unjom design
Oop tin zaton

Influences ofLaF3 onm jcrostructure and pPerformance of la
ser cladd ng layer i situ fahricated CHENG Y yuan,
WANG Yong HE Qigun, WANG Zhengfng (1 College of
Elecmnechanica]Engineering Chiha Unjversity of Petroletrn
Dongying 257061 Ching 2 Technica] Deparment Shandong
Qilu Petrochemjca] Machmery M anufacturing Canpany [,in ited
Zibo255409 China), Pg5—8g 92

Abstracgt In_situ Nibased TiC canposjte coatin€s with
LaF weremade by laser c}adding and them icrostructur’e can
po;it'pn proﬁ]c’s m icrohardn(};,s wear and corrosion properties of
the coating€swere analyzed hy using electron pProhe micio_analyzer
(ERMA)
electronm jcroscope ( SF]\/[), m iCrohardness s trun ent M-2000
Fricton and W ear Tester and M39g Electrochemica] corroson
systtms The results show that after adding moderate rare earth
LaF,
ness of gran pecanes finer T{C distrbutes better and heteroge
neaus Phase decrases When the content of LaE; s l%, the
h 8hestm crohardness g);t when it 8 2%,

and comospn resistance properties are Obtainegl but when

fransm {$sian- e lectron m jcroscope (TEI\/[)’ scann ng

the microstrucure pPresents more hanogeneous the fine

the optma] wear

adding excessive rare eart, Lan’ bot the microstructure and
properties wi]| getworse

K ey word§
Lal; TC pellet

laser cladd lng msitu fabricategl rare eart

E ffect ofm agnetic field st Je on m jcrostructure and pProper.
LU Zhengun LU Dup CI Hong
gang SONG X h&ui ( Schoo]l ofMateria] Science and Engieer
ng ShenYang8Un versity of’fcchnopg}’ Shenyang1 10870 Chi
na  Pgy—92

Abstrac:t The Fg alpy was overlagd o Jow carhon stee]
bY Plasma arc surfacing wih pngitudna] magnetic fiel] The
st¥le ofmaghetic {eld was changed during surfacing which was
directmagnetic field or aJtmatngmagnetic fiel] After Plasna
arc surfacing with magnetic field the scanning electron micra

ties of overfay deposit

scaPes wear oss fest m jcra hardness test were used to analyze
the effectofmagnetic field stvle on the Properties of overfay de
posit The acth€mechanisn ofmagnetic field style and Parane
ters on the Propertges and microstructure of e depositwas re
searche] The resu]ts indicate that the ntroduced DC,/AC mag
netc field can give an effective ntewventon to the properties of
the dePosit The active effect of ACmagnetic field is better than
that of DC magnetic field because the magnetic field can he con
trolled durnng€ AC magnetic field by ajtmaton of magnetic field
frequency The optina] resu]t is acqujred whenmagnetic airrent
183 A and magnetic frequency isq( Hz and the hardness of he
properties s g8 HRC and wear Joss s 031 8 &
Key Word§ plasna arc surfacing magnetic field stylg

electramagnetic stirring m crostucture and propertes

Influence of processing param eters on perfom ance of {ric
tion stir spotwelding with re f{ilihn€ Probe hole YAN
Keng FANG Yuan ( Provincia] Key [ahoratry of Advanced



