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Improving Foundry Safety through Remote-Controlled Slag Removal

Robotics

REF iR EE BN ME AT mEEY M ERE

Shigeo Banno Yusuke Kakimi  Tomoyuki Matsuzawa Naokatsu Adachi  Toshiyuki Matsui

*1 TV Y VREITHSED

E 5 HEREODZ MO EZBNICOEREE/ OB OR Yy b7ZRFE BRICITESHPELIERDOBIRE & AREK

BiEY.

OGS BEMENET «— NNy I ZFHE.FR IV FO—3ET 4 — RNy T OfIAH C K ) FURIEEDBIR
MERRMRE U TR ERIFELCICERMTEIEEN TR T . SREIRFBTAREZEH ELUTENDHEREZ

F—U— R HHE ERRE. SR ARIERE. k2 th L FEREEL

Abstract To improve safety in casting operations, a remotely operated slag removal robot was developed.

processes.

Improvement, Work Standardization

The system addresses risks from working near high-temperature materials and dependence on skilled
labor. Operability and haptic feedback were evaluated, confirming that expert-level performance can
be reproduced using a dedicated controller. The results indicate potential contributions to safety and
operational standardization. Future work will focus on refining the system and applying it to similar

Keywords: Casting, Remote Operation, High-Temperature Materials, Skilled Worker, Safety
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Fig.1 Product Introduction
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Fig.2 Slag removal work
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Fig.4 Slag removal tools
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Photo2 Slag Removal Robot (TMC)
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Fig.5 Slag Residual Areas
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Fig.6 Cause Analysis
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Fig.7 Configuration of Remote Control System
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Table.1 Evaluation Items of Slag Removal Robot
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Fig.8 Work Area
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Fig.9 Improved Control by Two-Hand Operation

QFRT4—RNwvT

JORU3EMEIR D . B EETWD) DR
(M10)ZzERLC HERRENIZ 225 —9
(T4 —RNwIENBcHDRE - REEESE.

HIFAEDORAIFERD ./ OR Y =LA EET
BIEHRERENBUV Ko IRE) (LIRW) (TR ERE
MEBESEEEHD. T — RNy I Z#EHEL
2o
EfEAEDRAIGEEBIICT 4 — RNy IS
NPEEL / ODBYIIERICHERI7ZRA T
B EzOgEE LIz (K1),

o whAE
#5 (sl =< (ER) | #EmY (Bh)

BfF ZIREE IXUh
15 ghiF ﬁo %ﬁ;ﬁ%gi LHFIRE T, M
%< E® | O ggu CREBT— RNy I%

B10 FRT«— RNy IHRE
Fig.10 Tactile Feedback Investigation
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(3) /ODEWZELED

RFRBRIEIC KD/ OB Y — )L DZRIEE, PR
EEBDKLS(CTA v I3/ ODFEENENENE
TERVERENEER I ICR T,

ZZC /O Y—)L(FEI) Z0OMR Y ~AIC
FERZEULT/ O%ZWOENZ8LT 5 & T
/OZREUVTEET DT LTI UTc. CDFE
KEFBEUTHENMHIECES 2 & /O
BIC/OWMWY—ILE/ OZDBET DIEEMEDE
ER W EZHESR UTe,

EHNBEHBEER No76

K3 /OWY Y —)LOFHEHER
Table.3 Evaluation Results of Slag Scraping Tool
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Fig.12 Current Demonstration Furnace Layout
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