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[ Current situation of safety management
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[ Study about explosion inside factory (casel) ]
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Study about machine equipment accident(case?2) }
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Safety measures and problem of the production in LCCs

Conclusion
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Let’s examine 2 accidents

1:Explosion caused by
detonation in heat
treating furnaces

2:A human intervention
accident case involving

metal chips process




» The front door of a heat-treating furnace blown o

Destroyed heating pipe

Deformed equipment
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» Components for transmissions were on production.

&

Internal movements are performed by conveyers.




A:Composition of { B: Details of baking
entire system return hearth

E Electric heat heater
Vacuum cemented furnace ’/ /////I!///////////////;% |
o
BOD /_é Hearth floor %
Z 1
o0 5 S 4| rrontdoor
aking return hearth ) x I 2100

Stir fan

|

P |
a ‘ Back washing machine

=7

\\'\\§
N

Material investment

Work 3500
L 1220)((“'":5;10 HKHTE0
) .

— Y

RN

Cemented furnace linear control board

“Insulator




i
IIIII
i

» Sensors and program to confirm whether cleanin
solution and work-pieces had been removed were
not installed.(washing machine)
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Lack of knowledge
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Risk assessment including STAMP/STPA is performed
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{ This accident happened even though worker

confirmed safety and used safety tools.

STAMP/STPA with human mental model used to prevent accident




Safety Sensory
training

[ Training before Working ]




Working in the Factory

ing

{ Process Dur



Confirm the result of metal chips
and F/B to the next step

External Factor

- Quota of - Success or Failure to remove
production metal chips.

- Instractions of - Time to remove.

safety - Damage to the human body.

Reexamine the process

wchim/ Feedback
v - Quantity of metal chips

Command : flow
Uingtoos | e ey 2T | Shape change o
- Using protective ’ ’ Metal.chlps
equipment - Resistance
- Time

- The sence of pain

Change the form of metal chips by pressure.




In case of not

In case of Early Timing,
there is no problem
since metal chips are
not produced.

In case of Slow Timing,

(11ICAD1

using tools,
Worker will cut  [If the wrong tools
their body ,
1lUsing tools |protective orker may cut
equipment by  themselves
touching metal ( UCA1-2)
chips directly.
(UCA1-1)
Without protective
equipmepnt, Without sufficiently
Using workers may cut |durable protective
. themselves or  lequipment, workers
2 prOt_eCtlve injure their eyes \may cut or injure
equipment when they touch |theijr eyes
the metal chips. (UCA2-2)

there is no problem
since chips have no
change if the command
is not input.
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When workers
stop using tools
and begin to
remove metal
chips with their
hands, they may
cut their fingers.
(UCA1-3)

When workers
stop using
protective
equipment, they
may cut or injure

their eyes
(1ICA?-3)




[ Control loop of UCA 1 -2 ]

- Misunderstanding how to use the

external
indication
No appropriate tool in hand Misunderstanding
the Form of metal chips
{that metal chips heve been removed
Metal Chips Lack of Information for process
*Shape change

v

* Temperature characteristics
 Move /




[ Human mental model analysis(Until chip removal)

[aver Process
y @D etectbn @Mdentifcaton  |@Decikibn @Actbn
(1)SKILL-BASED Fnd the restof  |Recognze the risk Decile o use a Cut;[ their:}‘_ands
BEHAVDR Metal chips i1 [of ijuy by pullng | oy Touening
Expert) the machne. Metal chips removing dusts.
(I1)RULE-BASED
BEHAVIOR } } } }
G eneralworker)
(IENOWLEDGE-
BASED BEHAVIO R ! } } f

Newcomer)




[Human mental model matrix(UCA1-2:When an proper

tool not be chosen)

Layer

Process

@D etectbn

@) Identifcaton

®)Decisbn

@Actbn

Use the safety tool

(1)SKILL-BASED Fnd out that can’t |Recognze the risk | st 4ty 1o 100 oV Cut thet fnger by
BEHAVIOR remove machnng |of njiry by pullng ! _ touchng machnng
_ Metal chips by
Expert) dust by hook Metal chips dust.
hook. |
(Il )RULE-BASED Decile to jist g
BEHAVIOR f f rem ove machhhg f
Generalworker) dust by hook. £
(IDENOWLEDGE- Decile to romove
BASED BEHAVIOR f » | Metal chips ¢ by f

Not occurring a judgment to choose a another tool.




[ Problems of manufacturers in LCC ‘

(1) Most workers not accustomed to the job
(2)Low-understanding of the facility or safety risk

(3)Understanding of the job is depends on education

(4)Not understood about relations between Quality the Safety risk.

(5)Not understood about an influence of production after accident




- Considering to establish an automated process

- Making a policy to never cause an accident of the manufactu
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Our Proposal..

(1) Protective gloves

(2) Metal gloves

=)

Protection by
government
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Conclusion

From our presentation...

- Human error and lack of understanding of process in
manufacturing led to accidents.

 Need not only to set up manual reflecting the status of
worker and process in manufacturing, but also to invent new

Human can be involved in the hazard situation.




Thank You for Listening to Our Present

kawabeyasuhiko@gmail.com
ryota_m46@yahoo.co.jp




