% 32% % 1

20114 1A

¥ R Volza N9 |

TRANSACTONS OF THE CHNAWEIDNG NSITUTDN ~ Januay 2011

70)),

ABAQUS

EEF,

(

20 - m

[12

: 2010—03—30

(60879018)

: 0253—360X(2011) 01— 0021— 04

R I %, ®x

s 300300)

NiCrALY

oy 324 MPa

1 B 77 Sy B AR R

a(,];_rl:))a « ’ Tl\

>\v2 T:p% JT/ (’]’t

2 WEEAWE

. ( 8% Y Q
21)) 250 (Ni22Crj0ALY)
100 1 1 .
100 #13

0~50pmm



22 B2 o#E ¥ #® ® NHE

lﬂ’ 1[9 10]
’
N VZ) , 1
, Xz Tablq4 Themodynamics Parametfers Of ceram ic coathg
and pond coatng
1 e/ G/
(B3 (pRegt.m 1y E/GPa o/(10 °K1) %)
’ ! 6 - 5700 565 50 10 01
2 ’ ’ 7320 583 200 15.2 03
(GIBR)

3 WHERSIT®

31
Fzo,
y . 100 # 1 10
pm )z 3 s
E1 1/4 3 ERENREER ’
Fig. 1 Schematic of 1/4 part of bond coating surface 17 ’
R O vy
Oz 4 5
O yy Oz
, 4 5 ,
7195
B 5aie
& 13397
= 13798
=21t
2 WBMEEYS B
Fig.2 Mesh of model ) E}‘z‘g‘?
600.1
1.609
’ EH3 REMRNEOSH
s Fig. 3 Distribution of thermal stress of coating
s
—a—1
’ ’ " ’ 300 _._% ,/'__1
1 000 & 200 - :::2‘. 2 é
’ = 100} b ./7
(250 & s
‘Pﬁ 0 g /\V\/ v
’ ’ & 100} prbe v/'/
, 0y 0z e
~200
’ -10-8-6 4-2 0 2 4 6 8 10
’ HR AR
v : 5
B4 o, BEITHEBENTH S

Fig. 4 Curves of ¢, changing with calculation path



% 1 FTEF, S ABREN-ZHFTTAHRE RN /X F 23
b b b b 6
, , 286 MPa 5
0w , o= . 1 ~3
’ ’ 4 ~6
o w Oz
100 ¢#m ,
0~50pm O yy . .
6 b b
s 6
2500 f B A ,
< 2000} ﬁm\ (100 M),
E ':-:3:\’
S, 1500 N ’ O vy ’
)
R 1000 —=—1 ¢ 20;‘Lm 96
% =3 o MPa
B soo} 43 N\ 324 MBS
—v— ]
5 -5
F—<—6
P T S S S S Y é;{: >
1086420 2 4 6 8 10 4 % w
HHE AR
(1 )
E5 oMt HARNTL ML y
Fig. 5 Curves of o, changing with calculation path
b
b
400 1 2) ) ,
4-3
< 300 Nl .
= 200 =2 .
br L
g 10 3) 100 1 20
= L
é 0 p. m . O yy . 324 MP?
-100
-200
0 10 20 30 40 50 60 70
FERKE dium
6 BBRTHERSc WEMMEnS [ 1 Pige (G Koc I Basaran A On the application possiility of
< Z A E e R Y2 HY £
Fig. 6 Curves of o changiny;; with danger point hemal barrier coatpgs n spce practiceg () /- Proceedings of
' yy the 3 ©l Interna] Conference on Recent Advances jn SpaceTech
nolegies 2007 152— 157
32 [2] XuYingdiang Li Shiji¢ Jin Shaojic Smulation of nterfacia]
3 stress n TRBCswith oxjdation resistance nterlayer under themal
b
bading ( // 2009 Second Internationa |Conference on Infoma
b b
tion and Computing Scimeg 2009 296— 299
[ 3] , , . 70,
; C 1)
. . 2007 31(1). 86— 89
’ Zhang Hongsong W ang Fuchi Ma Zhuang Themal $ock re
4 . sistance of Plasna sprayed ZJ()Z thema] hamier coatings{ ]]
, 4 "‘6 Materia]s forMechanical Engineerirg 2007 31(1). 86— 89
G 3 [ 4] Karsson A M| Hutchinson JW, Evans A (G A fundamenta]
b
| mode]of cyclic instabilities in hema] barrjer systany ], Jour
na] of theMechanics and PhYsics of SO[‘[;LS 2002 50 1565—
’ 1589.
17 s Ovyy 9 , ,
» Ow [ ] , 2005 30(10), 43—46



24 I % Nk
YaoGuwfng Ma Hongnei Wang Xiaoying Relaton beween Wang Guilap Hu Bang¥ou Yan Bo Numerica] sijnujaton of
nterface ©pogmpPhy dimension and resjjual stress n thema] har. temperature field in fom in€ pocess of3D Plasna spray coating
rier (joatingef J HcatTrcamcmochtals 2005 30(10), 43 [ J ActaMechanica Solida Sinic@ 2005 26(2) 151—156
— 46 [ 9] Jinnestrand V] Spstom § Investi€aton by3 D FE smulatons of

[ 6] . desalination crack nitiation n TBC caused Y ajum ina growth
[D. : s 2007 [ ]. Surface and Coatings Technok8y 2001 D5(2—3) 188

[ 7] s s . —1%.

[]. , 2009 31(4). 685— 688 [ 10] SfarK Aktaa J Munz]) Numerjca] jnvestgatons of residual
XuYirgdiang Wang Zhenjong Li Jianfeng Tvesti€ation of in stress fields and crack behavior in TBC SY&T&H&I j] Materials
terfaca] stress in the temal harmrjer coatings with oxidation resist Science and Engineering 002 333 351— 360.
ance imer]aye{ J] Joumna] of Mechanical Stengh 2009 31
(4). 685— 688
[ 8] ) ) ) s s 1963 , s s
[]. . 2005 26(2), 151— 20 . Bmail pwang

156

(@ cauc edu cn



I MAN TOPIC$ ABSIRACTS ~KEY WORDS

2011 Vol32 Noi

anyong8 2. WANGQnE DAIZher? (1 Scho] ofMateria] Sci
ence and Engineering TianjinUnversity Tianjin30p072 Chi
ng 2 Tianjin Key [ abomtory of Advanced Joining Technology
Tianjin 300072 Ching 3 Hebei Electric PoverResearch Insti
W Shijpzuang 502} Chia), P 16—20

Abstraczt Type IV crck ng is consiered to he he likely
fajure mode of Pgp stee] welds when operated at h8h tempera
ture r jong duratim TYPe [V fajlure often takes Place at he in
tercritica] heat affected zone ( {HAZ) or fine raned heat af
fected zone ( FGHAZ). the mechanism of ype V
cracking has not Yet heen understaod unequ vocally In order ©
investgate type IV faijure scientifical]y fam perature fieh{ weld
ing resjdua] stress and creep strapn forwelded pint of Pgy stee]
are sinulated by ABAQUS code ExPerinenta] result ¢ tained
fram X_ray diffaction technique is conducted 1© verify the simuw
laton The research results show hat the locations of THAZ and
FGHAZ are dam anstrated accoy] n€ t0 he sinujation of tempera
ture fiel] Maxima] resgdua] stress concentmates in he (HAZ
and FGHAZ And axja] creep strajpn is in g0od agreement with

residual stress SO cancentraton of resijdual stress fhat results in

Howv ever

accunulaton of creep strajn and ®%pe [V cracking is refarded as
ramarkah le facor

Key word:s Poo stee;1 pe IV cracking tamp erature
fie]d weld ng resyual stresg {inite elanent sinulaton

R elations hetween 3 dinenson nterface topograPhyY with
WANG ZhiP-
ing HAN Zh¥ong (HEN Yajm DNG Kunying ( Instiute of
Materia] Technology C il Aviation Univesity of China Tianjin
300300 Chia), P21—24

Abstraczt Double RYer themna] parmrijer coatings ( baid
coating sNiCrAlY and ceramic coatng is Z()z) was pPrepared
by amospheric Plasna sprayed method Using ABAQUS <oft

ware the hema]stress d strbution of3 dinension e[lPse nter

themmal stressof fhhema] harrer coa tngs

face pographyY heween hond coating and ceramic coating was
nunerjca]ly sinujated by indirect coaup]in€ method Relations be
ween themal] stress with Jocation and size of e]lPPse topograPhy
unijt were obtined The calculating results show that he stress is
affected by locaton and sijze opviously and stress of houndary
Praphy unit i biger han that of center unitwhen he size of
unit is nvariahle The houndary topography unijts are danger unijt
and comer pojnts are danger points The stress of danger point
reaches3p4 MPa when short half axes s
Key word§

terface ©PographyY

themal] parrier ooating§ themal] stresg in

M aster_sjave coord inated motion contro [ing of doup Jesided
arc welling robots ZHANG Huajun 3 ZHANG
Guangur?  CAI Chunbd  XJAO Ju? GAO Hongning ( q,
Schoo] of Matria]s Science and Engneerng Harbin Unversity
of Science and Technology Harbin 150049 Ching 2 State Key
Lahoratory of AdvancedW elding Production Technopgy Harbin
Instinte of Technopgy Harbin 15000, Ching 3 Schoo] of
Materja] Science and Techno]og}’ Shanghaj Jaotng University
Shanghai 200249 Chind, P25—28

Abstraczt A flexb e manufacturing systtm of non root

ch PP ng doup le-sded arc weld ng€ ropots is studied n order ©
realjze rohot aumatic weld ng for thick Plate of jow aloy h8h
tensile stee] Master slave coor] nated method is adoPted Mot
man rohot is master and KUKA 1hot is slave According © the
ending positon attiude of weld ng torch of master hang
ence path Plane of Plate is ook on as simmetric Plane Moton

pat of slave hand is deduced by kinematics coordinate conver

refer

spn And Master slave ordinate] motpon of dauhle sided arc
welding rohots 8 reached and is verified by coord nated moton
exper'fnen:[

Key Wordg, douple sided arc weld ing doup Je mbol§

master sjave contm,l coordinated moton

Canprehensive evajuaton on effect of weld shape on me
chanica] perfomances by analytic hijerarchyY pProcess LU
Xit2 LETYonging GONG Shuili (1 Beijng Universit of
Technobgy Beijing 100019 Ching 2 Science and Technol®y
on Power Bean Processes Laborator;y' Beijng Aeronau tica] M an
ufcuring Technopgy Research Instiure Beijing 100024 Chi
na  P29—32

A bstract Four different weld shaPes are ohtained by
proper elecuo.n beam welding Pamm eters which are respective]y
naned as bell shap’e funne| shapg naj] shape and wedge
shape Mechanjca] perfpmance of the electron hean welded
jontsw ith different shapes were carricd The mfluence of weld
shape on mechan ica] perpmance of the pints was synthetically
evaluated by analytic hierarchy m atean aticalmode| The results
show that weld shaPe effects tensile proberfy fatue property
and microhardness of the 'pin; The sequencing of mechan jca]
perpmance of he jointswit fourd ifferent shapes by analytic h i
erarchy pocess is hell shapg funne| shapg: wedge shapg: and
najl shape [t is validated by experinenta] results hat he analyt
ic hierarchY m athem atical mode] is effective and Practica]

Key words weld shapg

chan ica] perplmanq’a analytic h erarchy pProcess

electron heam we]ding me.

E ffects of weld n8 parameters on weld geometry of pulsed
Nd YAG lksery TIG hybrid weld ng process of 394 st injess
ZHANG Lije, ZHANG Jimxun, CAO W eijie,
CHATIGuan ng GONG Shuilt (1, Sttt Keylahoratory ofMe
chanica] B ehavor DerneriaLs X {an ]iaotmgUniversiQ/ Xian
710049 Ching 2 Natona] key [ahoratory pr High EneBY
Dens ity Bean Processing Techno]ogy Beijing A eronautica] M an.
uficuring Technopgy Research Instine  Beijing 100024 Chi
na)  P33—36

Abstract  Effects of weld ng paraneters on hewel] ge
anetry ar investgated for pulsed N(:{ YAG laseyTIG hybrid
welling of34 stainless stee] Plate The results show that cross
sectona] area of hYbrid weld is larger than the sun of cross sec
tona] area of single Jaser weld and that of single TIG wej]
which means synergetic effect occurs dunng hybrd weld ng

proms:i weld Width weld d(pth weld cross sectonal area and

stee]

heat tlansfer efficiency increase with the incrase of Jaser powe;r
when defcusing distance increase fran _3mm © 5mm weld
w'dth weld dep1h weld cross sectpna] area and heat transfer

efficiency wou |] ncrease and reach the maxinum when defcus



