% 32% % 14
20114 1A

7o ¥ W® Vol3zy  No |
TRANSACTDNS OF THE CHNAWEID NG NSTTTUTDON January 2011

REFE, RSEL ORAKR, B R, SR

(1 , 150040
2 , 150001
3 , 200240)
’ ’ ’ Mo‘anan
¢ x KUKA C ) ,
%) . A : 0253—360X(2011)01—0025—04 Wl ®
0 F F 1 R E R ALE A HUE R R 5
1
2, GIW ,
, , MAW
[
’ ’
[3
l4ﬂ, [6], , 1 ,
’ ’ ’
]
, 6 )
b 6 b
’ ’ MOTOMAN U&O
, KUKA CRi16 ,
, . TG , .
t b b b
: 2010— 11—29

(20090460616);
(20100503066 ); 5 ML, ,
(2010 RFQXGo05)



® NHE

26 S S
, ) (2)
: : m = T BT (1)
ST=LT LT 2)
mT LT
RAGE sm T 4T
HHR%E
&i s T 4T
e L0 ’ "
Fotbl s .
. 1t
— VP
¢ g
FHM/A MALEEA
EAxE EH A%
4 \ % :
2
F8 2 Matk transfom aton of douple-rohots coord hated
1 mo ton
F8 {1 Disthutd contro] system of douhle ohots
2 WIVRMEA E MR = FIER
mB o R miB oo R % 6
21 mT fmy
2 ’ RPY , X Y.z
’ {mt {myg ,
{mt %o Y o, Yor B, for
b b (1) a [ 2
miRe: (% R @)= R(és a)e RO B)° R(Xs7)
COSyq — Sing oS3 ( sin 1 0 0
=| sing COSqy 0 1 0 0 Cosy — sin 3)
0 0 sin{g 0 cos 0 siny 0
COsq COSR  COSq SMB Sy — Sig COSy  COSq SMB sy Sing cosy P
mrp S COS3  siNg SR Sy COsg COSy sig SR Siy— COsq COSy P
mt 1 =— (4)
— sinp 0SB siny cosg cosy .
0 0 0 1
( ) % 2y )
{Wh , ,
X o { B, z 135, y 90",



% 14 KA, 3 TE BUIUE LA A E N YR 325 = 27

0 Q707 Q@ 70

» Re. (135590, 0)=| 0 —a707 Q 70 —1 0 0 0
—1 0 0 0 —1 0 m
g . (7
® o o 1%
0 —Qa 707 —Q 707 —»
. 0O 0 0 1
vpi | 00707 —0707 6
1
0 0 0 1 00 0
0 0 0 1 010
. "Bx "B Xy i (8
. 0 0 1 e
000 1
’ X b

Q 707 ( Sa OB 4 SNR)  (, 707( SNa SHR SNy COSq OSy — OF)
Qa 707 ( S o OOSBJr sinB) Q 707 ( Sl g SiIB siny - CcOsq COsy — COSB)

E)LT::TI cr\;:r’rc ZIT: . . .
— sq COsB — COSq SR siny- sing cosy
0 0
707 ( Shq SR Sy — cOSq OSy— COSB COSY) (1 707 (e B —m B—wmr B—urB) —
Q 707 ( Shq SR SNy — COSy COSy— COSB COSY) (4 707 (mt R —mi B—mr R—n:P)—p ©)
— COSq SMB Sy — Sig COsy — R
0 1
m @ m& m
P P P P sr sr sr sr
Hllr%’ le’ H)lay mt st I]X st Q st 83( st
lit T: p p p p ( 1 0 ) sr sr sr sr
mt r} mt Q mt % mt st St r%’ St Q,’ St a}’ St
StT sr sr sr sr (13)
0 0 0 1 « w9«
(O
PO 0o 0 0 1
b \l‘ p
p p p p St
mlr& mt C?( mt aX mt Ssr Ssr
p p p p StR" “Rg a,/B,,Y,/ 6
p me 1Y mt @ me & mt
stT: b p p p (1 1 ) sr st st i
T mt Q T mt Q T mt az mt st Q st & st pé a ’/ B ,/ ‘}I ! 6 .
0 0 0 1 RPY ,
ST=UT R BT (12) { 81
cosq ' osg’  cosq 'sinB’siny'— sing'cosy’  cosg'sng "siny 4 sing'cosy’
. Sin g ’cosB " sing ’sinB sy '4- cosg ' cosy ' sing ’sinB "siny'— cosq "cosy’ 3
o = . 14
' — sing ! cosp "siny ! cosp "cosy! M
0 0 0 1
’ ’ OL,/B,/'}’/ 3,2*9009 0(,:0 Y’:*AWQ(:% :Q’)
.3 a) BV, 9 : 6 OB 5£ ,
: 3 3 a'=Amng(n on)

Bl=Atnp(—yn  [(in) +(am)7)
B'=90" oa'=Q7v'=A@n2(5Qq Q) y'=A@np(q . a)



28 S S £ NHE
6 4 % 7w
N /\-k: A N N A
3 MAEERIERERER (1 :
b
Kuka b b
Motwman . 3 0y ) .
b b
b b
b
’ ’
nmy s
) 12 /3 (1 , ’ o
’ ’ [ , 2007 28(10); 81—84.
y ZhangHuajun Zhang Guangjun Warg Juheng eta] Effectof
thema] cycles of DSAW on m jcrostructure in Jov aljoy hih
b b
strength steel ] . Transactons of the ChinaW elding Institition
2007 28(10x 81—84
[2] ZhangHuajun ZhangGuangun Wu Lin Effects of arc distance
-220 on angular distorton by agmmetrical douple sided arc weldng
-240 } [ J. Science and Technolgy of Welding  Joning 2007 12
g (6). 564—571
g 260}
2 (3l > s .
= _280 . , 2006 28(5). 253—257.
Chen Guoliang Huang X inhap WangMin Moton Plaming for
-300 WO coopemtive 10hOots track ing comp lex edgq J E lectrica] Auta
~320 P . ; i maton 2006 28(5). 26—30.
-100 -50 0 50 100 150 [4 s . [J.
w41/ mm , 1998 20(1: 69— 73
W ang Yuechag) Tan Dajong (Cooperatjve rohotics research and
3
F8 3 Cooxnatdmoton results of double-sided ohots development seg J' Robot 1998 20(1): 6973,
[l [ D.
: , 2004
’ [ 6] , s s . [J.

, Motanan () KUKA

, 1991 13(3), 6—11
Qu Daokqi Tan Dalong Zhang Chunj j’e et a] Two cocperative
robotics conwol syswn ] ROt 1991 13(3); 6— 11

s » 1978 , , .
30 . Email hua

jnzhanga 196 com



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



