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Automatic Pipe Welding System Utilizing Robot Technology
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Advanced pipe welding skills are required for the welding of various types of pipes used in plants with different diameters, thicknesses, and

materials.

However, since the number of skilled welding engineers has been decreasing in recent years, there is an increasing need for an automatic

welding machine for such applications that is small and lightweight but can perform high-quality work.
In response to these circumstances, Toshiba Plant Systems & Services Corporation has developed an automatic pipe welding system.  This
system incorporates image sensor technology utilized in the field of robotics for welding groove detection.  We have verified the precision of welding

torch movement in large-diameter pipe welding using this system.
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Configuration of automatic welding system
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Welding method of automatic welding system
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Comparison of tungsten inert gas (TIG) and metal inert gas/metal active gas
(MIG/MAG) welding methods
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Control block diagram of automatic welding system
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PWM : Pulse Width Modulation
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Controller and power unit of automatic welding system

3.2 RAktEIY

HENEE: Y AT LTI, Bl -8R B ERIcio Sh:
FMUHESTBICH D 1T, FEOBICT ZHREARR
BAVET WIS b —F OO R i 5 410 % B ) 43
L, EERMPEELZVIICTELEN DL, K, o
Ry b B THH SN TOW SIS Y252t T, FHR
JE L WG O EAF LV ICERL, ShERdkty
P LT T2HMOMEE ED7z, Wifgty 2kt
FELTHEATAICIE, BHESEETN TONRDOEII HEDH
BEWZ, BREROZy V2 WEICHRET2LERD 5,
LA, e ORI 2R 7468, F0LED Gty
F—F) O F4 IR REE 2 G ICE MICEREL, CCD
(BB GHRT) WATORIHR»OBIDEZ EEICIRH§52
T, ROy VORI RE ) LT &7z, migm
HoOCCD A AFELEHMLED MBI EORELY R 5 1IR3,

CCDHAZIZE BBy Tay 7 MERBGIZR T,
CCD AR T T ENT-FEMRZ E 7 A5 I TEMRL, W
BRALFRLE IR T 5, W{RLIRLGE T, ATl ce s

61




HELEDIRA

swiep CODHXS
SAUEEE o

ToHERE

FsciE
(a) EEE (b) EITEHEED SRIEEFR

5. FBLEDBIAKREL CCONXTDERE — HF{LED O F 1 » HiH
W61 % BOGTR I CIE M3 L, CCD A AT DR #4765 BB Z M |2
FET e T, RO Ty DE ORISR ET&7,

Location of blue light-emitting diode (LED) and charge-coupled device (CCD)
camera at welding groove

f@ LEDFRH

» cCDHAS

""" - H:D—l EsiEs
BisE EHRALIESEE
BIALEEER SHAIF — RIS AR
;ﬁ;gﬁ% TyIERE NE—RYFY
I
Basceh MBS |
BmEAE

BOTH RESHE |
i
| r—FuBEET—swn |

'
BEHRE

6. ERREEENTOY IR — CCD A AT THIE SN BEm %1z
S Emic s, B E Co ML CReR T LoTh,
i, BOWGEORMIERT— 5 HFHES, B —F OfLiEIE?) 7
WA LTIEITEN D,

Block diagram of welding groove sensor system
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Display of welding groove sensor system

THHMEBIET — ZITIEDTWTHEE N —F D EB LT
I EITHIB LT 5o

4 EREM

4.1 FiROBAE

BSE L2 72 FAUH O BB MAG HEIA# Y A
TLEREL, BHREBREATIMEE, BWERBREZITZ5
CENEIENTzDT, EBISKIIE BT OB KA
PR L 7ze ST OAEIE SS400 4 T, MUE 1L 19 mm
Thbo BEIELTOMBADOIZ, 2HDERHE N—F%[[—
L=V ETHETERE 2, BIHOBEHIRREZE8 IR T,

B TOBERL, ShwGIicirbh sz, fEEEOfAH
BIRD a0, (EEOMFBILLBMNEDHE RO VAT LN
HRTHAIEDW DI 572,

4.2 KOREBREDBE

R B B HC I R IS X BB AR TH
LT EMIFEEINzDT, ZOJi AR RIOREE OH B
VATAZHEA T AP ORI E D7, fEk, BEHINE

R8. EKBORMBIRIKR — B LoORFLD/=D, 2H0EH
b—=F%[[]—L =V ETETEETND,
Field welding of steam turbine condenser by automatic welding system
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Automatic pipe welding system for large-diameter pipes
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Welding torch of automatic pipe welding system for large-diameter pipes
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Toshiba Plant Systems & Services Corp.
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