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V 1. ME Arc Sensing

1.1. XF%IhRE

PRUEALITIF AR X DIRE . 1817 DIRER #3115 License Key.

1.2. Arc Sensing FLE&IREZTHRE

Arc Sensing [fI#F 42 ERER DI REE AL AL Weaving £ P9 1 HLGIUEE B b« 8 I A R4 I 1) R a2 Ak LA
FREEL AT IRER DI RE . 55 4R UKL Touchsensing L e M A I HOR B AE

1.3. Arc Sensing ThRERIAF F &4t

(1) W Weaving= HLITUEAE.

(2) lc#Arc Sensing Ml AKEFE FIATAINRE B L AR LU AGH I P PO B M 2 BRI LA T . B mT 2
JRARASL G T ATAE LT P A Tl ke B PP e R A

® CT (Current Transducer): LF-505S(www.lem.com)
100[Q](2W). 150[Q](2W)
+24[V] SMPS
2[mm?] X 4[m] x5 1“4k

® E/RILEKEE : HC-U200V4B15(www.kohshin-ele.com)
+15[V] SMPS
2[mm’ X 4[m] x 5 &k

(3) AT R Fr KL e 24 o PP 4 77 T FELABL A P2 AR (PR (3
A B A 22 7] TR

A ET R 1.2



1.4. REHRK

1. BE

FEHL

His# 28

1.5. Arc Sensing FJJRE

RIS I EAT Weaving. Torch ANRER 22 T8 (K5 2 wlhax S AR AR A FRBHLER AR AL Ak T 3 1 HLIAL RO 324k o BITE
i Weaving X 7] )28 b 1153 19 it P 25 3t BE 75 H Weaving T A A7 7 1) (46 15 8 o AT B % e A5 S 0 A7 R
HUMRTTAA (7 B IH Touch sensing fE b N5 [ JLP- BT iR 22 DRI DAIX R FE AT P i 10 WL 0 145 ik

ATEEB B IE R 5

JENRS Bt
@ @ @

6| |
=
o
>
|

RAVVAVYA

Hh 1] FrNAS Bl

a'
=
(2]
>

;E ;g 2\
RVIVAAVAVAAVAY

0000000000 0000000000 0000000000
Weaving i & Weaving 1\ & Weaving v &
) A R I TR I In) A R
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Arc Sensing

1.6. JREEIREEMAE

Arc Sensing fIF 42 ER A FE 40 R

MotionSampling K g

Weaving fg &

IR

Bama

BIEHE

A

AR REE 1-4



1. H=E

1.7. Arc Sensor %

Arc Sensing JFEEIRER D AEAL T A A R BORSCRFIIIRE « AERA A A AR PLEOR SR DL R Joikidt
ITH R . AR R LA R 7 S MR . B 70 RS A S A IR AR AN A ] 3R AT SR A
P2 A A AR

1.7.1. BEEFA4

PR I :CO2. MAG. MIG. FCAW
LI 1.0 ~ 1.6¢ (Solid wire. Flux cored wire)
RS R S IRk R

G 250[A] ~ 300[A]

1.7.2. Workpiece %44
® RS i2tUl Lk

® EKERERTERE BT HLU AR B A EERE i OB IE BB LUK Cycle 18 IR 25 (14 BRI

1.7.3. Weaving &

® iR JuH :0.5~10.0Hz

® i H :2.0X2.0mm LLE

® Weaving JE& @ TiERYG

® Dwell i a] : 0.0[sec] ~ 2.0[sec]
1.7.4. NiGEFpR

® ZPENYE TR

® INEWNHE TR

® Positioner [F2b4: - TR

® Positioner [F2P3RHE : ATRE

1.7.5. BE®E

® Fillet. V-groove

® I NAVE Gap: P Weaving 5 4 7+
1.7.6. HAbzhAe

® ik N TIfE
® KNI g B 2 RE

1.5 A ET
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2.1. &
JAH Arc Sensing D RER i B E I IUH Wi R o

® AR H Y R A\ ity 1]
® '# Arc Sensing 41t

2.2. Sy BCARE B A\ b

Arc Sensing

D RSO FELETCAR A2 MU 0 FRLIAL 95 5 - r e 2 . S ) P 9703 2 31 PR TAR JE TR (BD 584 A 481 iy 1

T o

—

(1) FETRANER TF2): R4

Fa. NI HL

—

F2: HgfE .

Record cnd, W Wanual out,

Arc welding
1! High speed step furd/bwd = Max, speed |E % I
gy
! Inching speed Low = [30 % High [a0 %
. 3! Assignment welding current port = 1 i
4; Assignment welding voltage port = |2
g:@@ B Arc welding output port reserve 1 allocation = [0 I D
E: Arc welding output port reserve 2 = [0
Jog inch, 0 - Soft key,
q T [Arc On] key status output port = |0 I ¥
_—_ 8 [Arc On] prohibition external input port = 0
: 3 Coolant condition input port = [0
QuickOpen 10: Welder error condition input = (@) Disable () Positive () Megative User key
— 11: Welding wire condition input = (@) Disahle (7Y Positive () Megative
. F
Lr 12: Gas pressure condition input = @ Disable () Positive O MNegative A
13: Outputting [Inching] signal in [retract] = @ Disable  (7) Enable
Help PREV/MEXT

Enter the speed to use during high speed movernent function (Shift + Step forward/backward), [1 - 25]

(2) P FIASEER) 13 5 I AR L A\ i ] o a0 AT S T UERA ) Are Sensing 45 #FH TAre
Sensing=<H %>, BAEALN 0 . &ML TE1296 iH/0BlE MM ALG 1, ) ERROR

s IR B

AR EE

2-2



2. BARE

2.3. Arc Sensing &% E

2.3.1. B4k

(1) Arc Sensing ZEAfHE Weaving. AR 4 Weaving 4544304 EEHRIE] Weaving 41 3C
H{WEAVON WEV#="2}i1 21 & Ji st [Quick Open] R HIE 4 i 1 .

Record cnd. Manual out,

Weaving condition

Condition number = Il /f

Weaving type = (@) Simple harmanic motion (7 Triangle  {T) Ltvpe il
Frequency = |2— Hz (0Hz! Moving tirme application)
Fun to Basic pattemn Pane set
‘Wall direction distance =[E5 mm D
5:9@@ Opposite direction distance = IES— mrm
Angle = IQD_ deg
g It ‘Wall direction = @ Wertical direction o Horizontal directiono Torch standard (Proceeding direction it
{f: Forward angle = I deg
T Boundary limit = (C)Enable () Disable
Segment Maving Time Timer {Weaving stop)

QuickOpen i = s ] s User key
L' 2 =i s [0 s AF
— 3 = 1 E o 3

4 = s F.356957 s
L= Enter the weaving condition er [1-32] FREHESY

alhe

(2) i EdRmiE e T[F1): Arc Sensing 4544y BN R0 R imihifY) Arc Sensing 451 .

Record cnd, A T Manual out,
Arc sensing condition

Arc sensing = (O) Dizable (HE;

il

ol g Y
Left/Right side sensing start cycle =0
Run to Height sensing start cycle = [1078052 Pane cet
Yoltage coefficient (mm/dy) = 003 D
m@ Lirnit tracking distance per sampling = |12 mm
- Limnit tracking distance per cycle = [0 mm
Jog inch, Mode calculation point offset = [6589934 ms Soft key,
= B . _ '
L.: Current abnormality processing method = O Error O End paint
5 Abnormality judgment margin = [3.182993 % 100%
Abnormality judgrnent time = [-8RB93  x 10ms
CuickOpen User key
PR Sensing trace deviation limit = [1072483  mm
= Side cal, range / Bead judgment curve = [B487983 = 100% AF
Bead detection = (@) Disable () Enable
Help PREV/MEXT

Set whether to use the arc sensing,

»

2.3 A ET



Arc Sensing

2.3.2. T H 8

® Arc Sensing: <13k %>
W& Arc Sensing [ % oA

® /4 Sensing F4h Cycle: [0~9]
Arc Sensing LA Weaving [ 4 3HE i 2245 77 17) Sensing A1 F 717 Sensing 2. 3X—1{f & ¥
M Weaving 1125 LA~ Cycle JHAREAT 224777 17111 Sensing. 38 5 T4 F IR I PRGEEE HE AN
FoE . fUFE 2~3 /> Cycle i TFh.

® || Sensing Jf4i Cycle: [4~10]
XF LR 7 ) Sensing JT4fh Cycle #EATW & . BT LR Sensing JEHEME TR E . AT
LUK T 224077 1) Sensing ({E . 38 % T AR SRR AR AR E « HdlIX — (i & A 7Cy
cle 247 AEWHEBLAAE AT Sensing 145 Cycle 2 I~ Sensing JF4A Cycle i i) HL ik FEVETE 1%,
-'F Sensing.

® ik RZE(mm/dV): [-12.5~12.5]
X2 DUSE B LR R M AB v A R BE B I AE A e, LA B IERRE = Bl A R AR S i
fE(0~12) x WAL HATURE . KT R R AT R RN (B FLAR A H R
DR 5 P R S AR A A\ BB A P A B s A P 22 e IR O T 2 (R P 8 1 7 . 4 O
Bl

MR R BRI

NN N

NGO

A ET R 2.4



2. BARE

WS T Weaving. @1 FEIFT R MUSIEFHCBEABRE 45 B, B A fEERTS 0L F AW
ABERFIF) Weaving VENVER . FAE S BRI b b @ b A8 22 4 O B i (8 LAV H B B i R 5 (2
TR AERHE ThAE) . Bl B LSO IAEEEY AL 2R 2 KT A, IF47
E5 2 R LR IR AR L . U F R AR NS N RS BB L B o B A7 AE A A
—FER . FTLANLES NS SRR 5 Weaving 56/2 —FE. Bz . i@k TR R E=(Weaving %
IR 255 AT

%) S00[AIMEHL. #E#2HLIR = 300[A)4 4T Arc Sensing &5 2E N V1 LVE H A 0.9 HE A
B E S CT M+24V SMPS. 100[Q]f¢ HLFH . Weaving 55 4 3X3[mm]EHT % & 5 . fEB T4
UNGOIELRERE: /TR

SR LA 3.82[mmI e B A bLAE A oA 5 i) B N R I FR AR (EL A 6.046/5.871[ V]I .
HLEZE 0 0.175[V]. WRH THUR R B= (Weaving 7&/2)/H1 k% =(3.82/2)/0.175 =10.9; #1T
W

REFE S 18 1E BH 2 [0.00~2.55]mm

LL& Weaving Cycle [FHL 2B A2 401 E N B IE &4 Motion sampling I A4 TR
J5 i) BR B de RAE AT BB o %K T 92 B Weaving % & RIS s JE JE4 700 R 5.

© FFREMPE IR = (32F5 Weaving 95/2) / (Weaving Cycle ff] Motion Sampling %%)
Bt s2fr Weaving % = 3.82[mm]
Weaving 4% = 2[HZz]
PEREHE = 60[cm/min]. B
—/> Weaving Cycle [#] Motion Sampling %t =1/ (2[Hz]) /20msec = 25.
MG AR E IR # = 3.82/2/25=0.0764mm.
L TR 1. S2BEAE—AS Weaving J& 31 P Bl — 2 Weaving 5 FE AN T
DA S L T SR PR B S /N P EAT W o X —{E I e AE T K T-A HE N Bead A
e ANTEBAER . ERER A RSN

W RSO AR TR R B IERE B PR . KT Weaving 5 AN S AT B R
AL < HIL TE1194 Arc Sensing #hs (L AR TE ), 5% TE1195 Arc Sensing
s (FEIL RIS D 5 .

Z:2) filtn. BERERIEEER = 0.05[mm].
Weaving #ii% = 2[Hz].
FLREE T = 60[cm/min] i .

@ —/> Weaving Cycle & IF 5
= FEAMBIEREE x —A Cycle Iif[a] / Sampling I ]
=0.05[mm] x 1/ (2[Hz]) / 20[msec]
= 0.05[mm] x 500[msec] / 20[msec]
= 1.25[mm].

2.5 A ET



Arc Sensing

® — Cycle 55
= JREEEE x —A> Cycle I [H]
= 60[cm/min] x 1/ (2[Hz])
=60 x 10[mm]/ 60. 000[msec] x 500[msec]
= 5[mm].

@  PRERAA RG]
= tan-1(Weaving Cycle 1 IEREE /| —> Cycle #3)&)
= tan-1(1.25[mm] / 5[mm])
= 14[deg] LA .

® /) Cycle & 1EEE & [ Hl: [0.00~2.55]mm
X} % Weaving Cycle ) LAHL R BT G IE S BRAEEAT BRI o 31X — (B PR dp I FAR I 512
Br Weaving & (1245 Wi 5l A& I BE B AR DCUE I . iU /T BB A 1 4

22 . Cycle B 1EIE & RE| = 1.2[mm].
Weaving #i% = 2[Hz].
YEPEESE = 60[cm/min].

@ —4> Cycle B3

PRI x> JE T F) e 1)

60[cm/min] x 1/ (2[Hz])

60 x 10[mm] / 60,000[msec] x 500[msec]
= 5[mm].

@ ERA LT
=tan-1(Cycle (21L& / —4> Cycle ¥3)j &)
= tan-1(1.20[mm] / 5[mm])
= 13.5[deg] W FRHIH -

® i LA E Offset: [-9~9]

A% Arc Sensing X Weaving (8 H 5 i 21 TR 22 18] A [9 F D T) 147350 8 AT ST A5 AR L DA
KB AT HE A Weaving 3R mi 10 4a sl e AT ARSI D R (T 8=1d 205 1)« REAEAR 3% AL
SN 5% () S 3k FEAN ] I A TR DO RE o S BEE N O Je A .

® IR ALEL T i <HhE . i pi>

X LR AN IE 5 I AR BR T v AT W . B TR, I, F AR TIEE B AIE R
Ry MAMNERBE "AENEL NS HIL "TE1192 Arc Sensing i (i RIS ) HIE R
Py I £ EIREMF T UAS R MEERE B B il 5 IS FHIT T — w4
WAL F— A2 {ARCOF}.  [RUIAER A7 B 4T crater kb3,

A ET R 2-6



2. BAWRE

@© ARIEH A E MR [1.00~1.50]x100%

X HE R AR IE W R AR IR AT Y . AR IE R s e U 2 5 AN Bl SRR A A
EIEH HE LR = i 5 AN TR IEH A e iR |

JEEH e TR = (0 2 5 P =2)—TRIE HlE - BRE

@ JEIEH A E I A): [3~200]x10msec
SRR IR SR N A R E B T RE, % RAEL
I Fl B UL B [ R 18 B — AN LR (EEIE TN A AT B AN A iy s (A A
Ay RN AR EE IR BT T V. SO0 U E Y 10(0.1 B A .

® Sensing L 2 Rl [0(disable)~200]mm

Arc Sensing BREFFTEE 1 HHE H 2 BRI 4 A0 O ieRes T 45 o e e IO BRI BEAT i . T
LA AT B 454 &R 4t Teaching 728 ) 5 AN I 1 (91

T TF 55 il /Bead )5 #h£k: [-1.27~0.00]
SO0 T PR 38 FH 1) SR RME AT T

©  FARFHEE
AERT O I D vk S R AL IR A5 R PR w2 A MU T (Y] Weaving [X [ LA A
N FEMERE UG AE ] 2 R 28 . BB EN 0.9 0 o BATTURUON FEME . XS AT S 4 45% ) H
P BEAT P28 i v S0 e v it

@ HhEAUS A
FIREE O BRAVEIN RHAT AU G A A5 B R 2 X SRR B kA H K. 1%
HON O I 2o T A S g JE X 3 (T PR IO KA D, o H T s
T ERIERITES . Kl Bead I, B 4-0.02~-0.1 /e A e ATEEAT AT 24 Bead i
I

S7) W FERRAAEOR . BB SR

JETKI Bead <%, LRk

ATREXS E R i f iR I AU A v 7 U A 2% Jeidii a2 2By 4 TR A e
h Bead. T E AR HIZINEE. ETCACIRAE T LU R VAT I A B . SR
KT TEAEMBILEY Cycley MHIL TE1192 Arc Sensing ks (B i R TE ) . 1BIB1%ThEE
AR 7 LRRAE FASHACEE R 85N Bead 1B EHAT K —
e WHEW N F—Nir A2 {ARCOF}. [RILAEKAL B HEAT 1EH (1) crater 4P,

2.7 A ET



Arc Sensing

® JLULE ML 7T Cycle : [1~9]
VP EUEE Y Cycle 1AW .

O  EVEEYE R CES B TS R IG5 I B IR R N — 3 BE X
M e E . WRER C R ERRE. 21 TE1193 Arc Sensing s (HL A MAE A
FaE)so

@  TCVEVEZEM A0S T T . B IREC S PR . BRI T AR R e
RN gk AR TR I OB N —N B2 5 I TE AR I I b — AN . BR gk al s
BF 2 RFE O R AR i s T 4 IR 3
FEIR R OB s . L TE1193 Arc Sensing #ibE (HLAKIIE AT E) . @5
O S H T A) AR B R RO B N B, X — AL FEAE Bead Kl D RS R DL Bead 347 H E 3%
2ty 1IN DAL

@ LR, JCVETHE TS ER R . 2SR 1) i B O A TR L EIAEIE
BEE R B UL PE1193 Arc Sensing #Ft (FE IS I AR ) 50 @3 D7 5290 3% 1) [ =] F
AR — ) 5 e B, JX — AL PR AE Bead A0 Zh AEA 24 LA Bead HEAT F 5 45 £ iy 55 i LA AL
ELiE

TERE) WER R IX BN T € B 5 AT tag SRRIIG DL O T 206 Tag. NA% Bk Tag
IR L B

® AR - <TX. ARG
ZEMAAT MR 4% Bead T B E I AN —HEI S AR T S LR D) e A 0 SR AT AN R B 1
WP 2o AP U LA AN R O v o

A ET R 2.8
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Vs el

3.1. HEE

Arc Sensing ZhfiE L H5{E WEAVON f54H,

Record cnd,

Run to

Hep

Jog inch,
-
_—

QuickOpen

(B Prograrn | <1 S/F
0100 OnL:3/1 ALL MECH
MOVE P.5=60%.4=1.T=0

[ Unit:[0]

W2 M TR BB .

Fmech 1A crd 5= Jog spd To
[mHs1es-02. AT, |01

Robot program __ 1L PieRy

51
52

EE]

FobottHSTEE-02, Vaxes, dsteps
MOVE P 5=60%,4=1T=0
MONVE L, 5=200mm/s,4=1.T=0
WEAWOM WEV#=1

ARCON

MONVE L, 3=15mm,/s,4=1,T=0
WEAWOF

MOVE L, 3=1000mm/ s, 4=1.T=0
W1%=0

END

Angle

877.714 deg -1354.7
- 706,751 deg 4129
917,015 deg 14,2
1040, 050 deg 0.0
-992, 965 deg a0.0
-125,340 deg -0.0

-1843,200 mm

Arc Sensing

Manual out,
ol g Y
Pane set

Ea

Soft key,

User key
A

PREV/MEXT

AR EE

3-10



3. VR

3.2. MABRF IR Z R E

FEREAT JEAR KT LSRRI AT SR AR B e 98 il o — O R R4 S i it e b A T 1) A Bt K i
i HEAT 28 U SR BRI AL K D g

W Arc Sensing [4RF SRR TARTRIEE 2 41, Sensing AEGE T RETERCR . BIAOWARLL Arc Se
nsing BREAHREE . ORAFILIN AR ER B o 0T ORAF B IEAT 22 B i ARk 2 2 DA R AT 4%

Sensing Pk i R H“TRILOG iy BT/ 47 nl il it HRBASIC N RAF IR .

TRILOG ST=<Jf#h/45 >, SC=<Sampling Cycle>.
LSP=<id % Jf4f POSE & &>,
LCV=<id sk M AT A LV% 5>

) PSR
ST: 1=8F it kTR 0= i sk 45 K
SC: 0=12 P RIRAFIE I (CUTTASLHF)
1~100=Sampling Weaving Cycle
LSP: i3 JF s POSE b5 (e Kk 999)
LCV: fR@/Miilid kM LV9%dL &5
TEFF IR A 2 Z i 48 8 W sk B R AR I Bl sk — Ot s b 1.

3-11 A ET



(|22 I

~~~~~~~ 1 258z Arc Sensing S ARATHLE

S2

LV3%=200 € N R
WEAVON WEV#=1 ‘¢

ARCON ASF#=1 T4 H B

TRJILOG ST=1,SC=5,LSP=100,LCV=3 'JF- 4515 17- 4328

MOVE L,S=40cm/min,A=0,T=0
TRJILOG ST=0 "G ARATPE
ARCOF AEF#=1 "2 R HL U
WEAVOF "¢ Arc Sensing

V5%=200-LV3% B P AR AN B

CAORAT A O FEREAT 2 J2 AR B R P

2 R 81 R -Y 74 S 3mm. i RX ek 10 B
3PN 8L IR -Z J7 ) ARE) 3mm., 4 RX Jigk%-10 FE .

~~~~~~~ 213 IRy
IF V2%=2 THEN AN 2 AR
LR1=(0,-3,0,10,0,0)R 'Y=-3. RX=10Ji
ELSE V2%=3 THEN BN 3R
LR1=(0,0,-3,-10,0,0)R 'Z=-3. RX=-10 /&
ENDIF
S4 MOVE L,P20,S=20%,A=0,T=0 'P20 & JT 4 s .
WEAVON WEV#=1
CONTPATH 1 "FFiRiESE pass
ARCON ASF#=1
FOR V1%=0 to V5% V5% s SRAT 14
LP1=P[100+V1%]+LR1 'LR1 2% %2 4T shift [I1E
S5 MOVE L,LP1,S=40cm/min,A=0,T=0
NEXT BB B R AT IO B M A2
ARCOF AEF#=1
CONTPATH 0
WEAVOF
~~~~~~~ HH

Arc Sensing

A ET R 3-12
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if

4, E&Kﬁ%% Arc Sensing

% E1192  Arc Sensing (I HL G )
W R B s R I Y R o B A 1 e B TR) Rk TR I ) B B
1. iR AR
fiit 2.0 W R ZONTEWCE N AR IR BTV = <Z >0
3. WISRA LS TR AR L A e A R “H gl I A A
0% 1 E1193  Arc Sensing #FE(HL A IIE I T AN 22)
s Jo I ik F LA BRI Are Sensing il 21 iy FERAE EAT th £ 4815 1 Weaving IR EUE
LR TR E (T 75V Cycle i K 4.
1. 5K AR .
fiiiti | 2. fBead A Ji " H AAE AT RO 2L
3. fF 1k E 2 Bead. HAEH Bead £l Dhfent . & E A LGN Bead = <HR>?
04 | E1194  Arc Sensing WG /54 Sensing 5 [H)
W TFEZE A O A — 2 A5 A A ) Tk R B R A
ot | U UR AR U R B RERE S B B B
0B E1195  Arc Sensing k(L N Sensing vE )
WA | RS BT e — e A A (B AN ) ek AT BRI R A
it TR R R SRR B RN B .
RS E1296  IE o ECARRE R AN S
W2 | TEARWE Arc Sensing FH AR5z v v A\ i 1 & A o
i EHIUESE(RSE > 4N > 2 U “13: 40 Fe #4582 FL It i A i 178 5 S A\ i 1 .

Aiﬁ-‘&il% 4-2



4. R

{45 E1295  Arc Sensing H Y% EF Weaving JE& =R .
MNA | Weaving &1 Weaving B2 IEfIE R N & 4 .
i 3 Weaving 4441 Weaving & A28 51 4 fRiiE4E % «

QI | E1353 BB B A VIR

WY IRERICI IR i 8 P R VR

R B ORI R R R e O B ARV

4-3
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if

5. RAARET; % (THREIMH)

Arc Sensing

IR BTSN Bl AR W e R EU R SR gL BRI R

5.1. Frgfs BRI

(1) AFEEBORL. HCN B BB R 10T TF1]: 55,

Data gathering

—

F16: BHEIMEE ) XHEHE,

Record cnd, m Manual out,

[,/? Gathering file |UDDI LGDT i
Sampling time |5 ms
Funto Parameter  (Refer ta Help for parameter setting,) Pane set
1 = |5943 2 = 0000 3 = |DDDD 4 = 0000 D
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