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1 HAWRL (oP )
Table1 HAWRL(hybrid arcwe Hing robot launguage) comm ands set(OP represents operand)

MOV]JV]= OP PTP
MOVLVL = OP

MOVC VC = OP

ARCON, ARCOFF
WVON, WVOFF
WELDA= OP, WELDV= OP

ADD. SUB MUL DN
AND OR XOR
SN C0S ATAN
SQRT SET MOD
TABIE
JUMP, PAUSE DEIAY
F - ELSE - END
WHILE - ENDW HILE
SUB -REL GOSUB
SRARTR ENDR STARTD ENDD

TRACKON, TRACKOFE

PNTRTON, PNTRTOFF

13 , SET. ADD. SUB. MUL.

DNV.AND. OR. XOR. MOD. SN. COS. ATAN. SQRT, . , C
. HAWRL
ADD b 2 .
2 1 , HAW RL
1. 1 PI—P200 Q1—Q200
. 2 . . . .
10 . LABIE. JUMP. . . 400

PAUSE. DEIAY. F -ELSE -END IF. SUB - RET. GO- .
SUB. WHIE - ENDWHILE. SRARTP - ENDP. 2.3 HAWRL

«

STARTD - END D. LABLE ,

”
. ’

, Xxx rlp xxx 1ld

, STARTP » ENDP
STARTD > ENDD )
TRACKON. /M oveprogran rp
TRACKOFF. PNTRTON. PNTRTOFF STARTP 1/
ARCON s ENDP /1
/ /M ovepwogram. rld
STARTD Il

2.2 HAWRL
, ENDD /1
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1 HAWRL

Fg 1 Flow chart ofexecuting HAWRL programs

HAW RL
rlp 2

Exanpk

Fg. 2 Dagram ofweld shape

/%**%***%Exanplerlp**%***%*/

STARTP /1
MOV]JV] =100 / PTP
ARCON /1
F P10 =1 /1

(P10

MOVL VL = 50 Il
MOVCVC = 30

MOvVCVC =30 //
MOVL VL = 50 /1l

ARCOFF 1

MOV]JV J=100 Il ,
ELSE I/

PAUSE 1

END IF

ENDP I/

Example tp

STARTD /1
28. 304711 0. 000000 /0. 00000 /0. 000550 /0. 000554 /0. 00003

/1l 2 4

11. 735848 /9.79 /0. 000550 /- 0. 588879 /16. 552319 /18. 348302

/1! 2 B

1. 315833 6. 459815 6. 196968 /0. 001099 / —-0. 263199 /26. 934312
/1! 2 C

—11. 334408 b. 187479 /- 5 94858 0. 000002 /- 0. 238317 / - 12. 043636
/1! 2 D

—23. 393925 0.000000 /0. 000001 0. 000550 / —0.000001 0. 000882
/1! 2 F

0.000034 0. 000000 0.00000 0. 000050 / — 0. 000054 0. 00003

/1!

ENDD /1

/**%***%**%%**%%**%%**/

, PMAC
[¥ % % ¥ % % ¥Progpran 100 % * ¥ ¥ % % ¥ x /

OPEN PROG 100

CLFAR
CALL 13 / PTP , A

P11 =1 /1

IF(P10 =1) /!

CALL 130 /1 , B
CALL 90 /1 . D
CALL 130 /1 , E
P11 = 0 /!

CALL 200 /1 ,

ELSE

P12 =1 /1

END IF

CLOSE /1

/**%***%**%%**%%**%%**/
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Sichuan China). p93 - 96
Abstract
metals of D6A and 20 sieelsby wbot auom aticweld ngw it X- ray

To evahate the welding quality of the dissin ilar

test the testing processes were arranged reasonably according b
the weling structire and high quality testing on the elliptic mul
tit hyer wells and accurate characteration of flavs were achieved
by elin ating distutbance ofw el appearance The fom ation m echr
anisn of cracks at the wot of 20 steelw ith good weHability w as
analyzed It can be attributed to greatd ifference of thickness and
tensik strength beween the wo kndsof steels which kads to the
cracks abng bond line at he root of 20 steelby welding stress and
tensike stress According to the analyzed results welling poce
dure was mpoved and cracks were restrained effec tively

K ey words dissimibrmeta] automatic welding weld

X may tesf welding crack

Characteristic param eter of dynam i resistance for plash in
resistance spot weld ing low carbon steel WANG Kai LI
Dong qing ZHANG Zhong diaw LI Shuang shuang ( State K ey
Laboratory of Advanced W eld ng Production Technologg Haibin
Instiile of Technobgy Haibin 150001 China). p97 - 100
Abstract

aim at the production of plantw as devebped to aquire and analyse

A kind of dynam ic data acquisition sysiem that

the character of sphsh i resistance sport welding ( RSW )
process This systan was used i the laboratory circum stance b
acquire the data of RSW. The characteristics of dynam ic resist
ance curve (DRC) were annlysedw ih the i fluemes of the weld
ing current electrode pressure  the surface stale of workp ece and
the shortm argin distince on the splash The result shows that the
the peak valie the

tin e of reaching atand staying at the peak and the dop degree of

foms of DRC and the change ratb cuie

the peak are different There are sane kinds of sudden change in
different stage of the DRC. The earlier stage ismore eviden t than
the latter Chamcieristic pammeter of dynamic resistance br
splash in resistance spotwelding low caibon steel to some extent is
refkcied by the sudden change of DRC and its change rat

Key words

lov caibon seel resistance potweldng

splash singk chip m icyoco

Numerical sinuhtion of ttmperature field in plasm a spray ing
on polymer matrix composite substrate CHENG Shi ji',
GAO Jia shuangd LU Aiguéd ZHAO Minhaf (1
Center Habin Universiy of Science and Technologg Haibin
150080 China 2 State Key Laborabiy of Advanced W elding
Pwoductbn Technobgy Hahin Instiute of Technobgy Hamin
150001 China). p101 - 104

Abstract

posite substraie by plasma gprayng and coating m aterial was A,l

Compu ter

Metal coating was made on polyn er m atrix conr

Cu Zn and Ni Numerical sinulatbon was made w ith ANSYS o ft
ware The research inclided the ten perature change of substrate

when coating m aterial was differenst and the emperaure field of

substrate and coating afer spraying The reason w ere found that the
polym er whose the heat resistint tanperature is bw is not be oxi
dized and bumtw hen coating material is Al orZn but the nterface
of polymerwill be oxidized and bum twhen coating meterial is N1 or
Cu

Key words polynermatrik composite plasna spraying

metl coating num erical smulation

Hybri programming hnguage for arc welding robot
ZHANG Lianxmn GAO Hongm ng ZHANG Guang un WU
Lin( State Key Laboratory of A dvanced W elding Pwduction Tech
nobgy Hatbin Institute of Technobgy Haibin 150004 China).
pl05 - 108 112
Abstract On the base of analysing chamcieristics and
components of wbot hnguages hybrid arcwelding wbot language
(HAWRL) was presented Besiles he sequential conditional
ierative and subrou tine fuinctions that san e nom al com puter pro
gramm ing hnguages needed HAW RL has some functions about
motion contwl and welling of whot which is neccessary for arc
welding mbot In oder b iplenent these functions method of
expressing data comm ands set and variabls are designed and a
new progmam stucture which sepamtes data frin program was
presented And hem HAWRL have the advantages of he smpl
ness and convenience lke the wbot kvel hnguage and hgh effi
Result show that the wbot
quickly and easily by
HAWRL and can be execuied correctly. At the sane tme

ciency like the task level languages
pograns can be produced efficiently
itpro
vides the general nierface for mwbot to connect other extemal de
vices

Key words wbot language wbotprogranm ng arcw eld

ing whot

Forecast of electrode life in ot welding of galvanized steel
WANG Lu QIAN Jing feng WANG M in( School of
M aterials Science and Engieering Shanghai Jhoong Un vesity
Shanghai 200030 China). p109 - 112

Abstract

sheet

The ekctode life is forecasted by com paring
continuous spotwelding experiment result with numerical smula
ton The mcreasing rle of electode dian eerwith he increase of
the nunber of welding spots can be obtained by continuous spot
welding of galvanized steel sheet and the rehtive nuggetd bmeter
can be can puted th mwugh ANSY Swith different ek ctode tip diam
eters So the relationship between the number ofw elding spots and
nuggetd am eter can be defned by synthesizing the experm en t and
the smulaton Based on the definitbn of the critical nugge t diam
eter it is possble to Drecast he ekctiode life The result hows
that he error betwveen wo methods is nomore than 15%. So it
can bring san e m ean ngful effect to define the time for repairing
and changing electode in the practical production p ocess

Key words  resistance spotwelding electrode life galva

nized steel sheet



